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BOJ
OYPEHUA UHTEPBaAIA MPOAYKTUBHLIX ITJ1aCTOB.
HOMOI‘a}OT COXPaHWUTD OANIAHC MEXLY KOJLEKTOPCKUMM
CcBO¥iCTBaMM IJlacTa v TpeboBaHUAMU Mpoliecca bypeHus
W 3aKaHYWBAHWA B SKCIULYATALUOHHBIX U HarHeTaTelbHbIX
CKBXUHAX C OTKPHITHIM CTBOJIOM.

Paspymurean priabTpaniOHHOV KOPKIE

Cepus COBMECTUMBIX C PACTBOPOM XUMUYECKWX Pa3pylINTENneit
[71A TIOCTEIEHHOT0, PABHOMEPHOTO U IIOIHOTO Pas3pylIeHuUs
(WIbTPAUNOHHEIX KOPOK, 00Pa30BaHHLIX MULKOCTAMN

Ha BOLHO WU MHBEPTHO-IMYNILCMOHHON OCHOBE, BO BPEMS
WU HETIOCPEACTBEHHO MOCTIE 3aMeleHmna 0e3 HE0OX0AUMOCTU
MIPAMOr'0 BMENIaTeNbCTBA.

PeareHTbI 4451 0V (DEePHBIX 2KUAKOCECTL

CrenmanbHO U3TOTOBIEHHBIE A1 KOHKPETHLIX CIYYAEeB IIPUMe-
HeHus 6ydepHbIe KULKOCTV 3aMelleHIs, COCTAB KOTOPLIX 3aBU-
CUT OT TWUITA 3aMel}aeMoro 6ypoBOT0 PACTBOPA, HEOOXOZUMON
byrKIUN 6yHEepHO KUAKOCTU U TEOMETPUM/ XapaKTEPUCTUK
CKBaXKMHEL. CoCTaB AnA 3aMelleHUs, PA3padOTaHHLIA As

3¢ dHeKTUBHOIO Pa3KMKEHUA U OUCIIEPTUPOBAHUSA OCTATKOB
OYpOBOrO PacTBOPA, YTOOLI OUUCTUTD U IPUBECTU B TUAPODWIb-
HOe COCTOsHUE [TOBEPXHOCTD TPYO Meper MPOBELEHNEM
oIepauui 3aKaHIUBAHUA.

CneumaamsmpOBaHHme JTHCTPYMEHTDE
CripoeKTupoBaHHbIE B COOTBETCTBUN C KOHKPETHLIM HasHave-
HUEM UHCTPYMEHTHI 714 OUUCTKU CTBOJ1d CKBAXXUHbI, KOTOPLIE
IIOMOTAOT 3HAYUTENIbHO COKPATUTD IIOTEPU BPEMEHU U 00LEMOB
no6braK, 3G heKTUBHO YAANAA KUFKUE U TBEPAbIE UHOPOAHbIE
OCTaTK! U3 00CafHO/BOLOOTLENAMEN KOJLOHHbL TEPEL WIN
BO BpeMs OIepalnii 3aKaHIUBaHUA.

ITporpamMMHOe oOecriedyeHe

3amareHTOBaHHOE ITPOIPAMMHOE 0becreyeHme A oMo

B BLIOOPE XWUAKOCTU W IPOEKTUPOBAHWUY ITPU OCYIIECTBIEHUN
omepauunit 6ypeHus MpoAyKTUBHOTO IACTa U 3aKaHYUBAHUA.
IIporpamMMmHoe obecrevenme s IaHUPOBAHUA U OTYETHOCTU
I[PV Pa3paboTKe MPOrpamMMbl IPOMBIBKU U COCTABIIEHUN
WTOTOBOr'0 OTYETA IT0 ITPOEKTY.

KuakocTy 3aKkaHIMBAaHUSI U 400aBKU

KommnexcHan nuHenKa ranougHbix win GopMuUaTHLIX KULKO-
CTe| /1A 3aKaHYNBAHUA U PEMOHTA CKBAXUH W 106aBOK A/
MUHUMU3AUN IIOBPEXAEHWUN KOJJIEKTOPCKUX CBOWCTB IJ1acTa

Pemrenysi, KOTOpbIe MCKAIOYAKOT HeyBePeHHOCTD B pa60Te
Ha BaKHOM 9TaIle MEXAY 6ypeH1/1eM CKBA)XIIHDI 11 ee-

—1IMMU B TIYOOKOBOLHLIX

W KOHTPOJIA I1aCTOBOT'O AABJIEHUA
B KOJUIEKTOPE. ITU PAaCTBOPLL
ITOMOTAOT CIIPABUTLCA

C IIPOV3BOLCTBEHHLIMUI
mpo6seMamu, BO3HWKA0-

CKB)XXUHAX W CKBAXXUHAX
C BBICOKVMU TEMITEPATYPaMM,/
BBLICOKUM J1aBJIEHUEM.

DuanTHparis

JInaToMOoBLIE U ITIATPOHHbBIE QUILTPLI

W yCIyrv o GuibTpalum Ais 6€30IacHoro,
Hafe)KHOT0 W 3KOHOMUYHOTO YITPaBleHUA
COJAHBIMU PACTBOPAMMU 6€3 COLepHanna
TBEPZAOW (ha3bl BO BPEMSA OIepaLnii 3aMe-
WeHUA U 3aKaHUNBAHUA.

YHp ABAeHIE COASTHDBIMIU PACTBOP AMIL

CucTema, KOTOpas pa3pabaTLIBAETCA U TPU- 3AKAYNBAHME
MeHseTcs ans korkperHoi cksaxuisl c yensio  OBCAXKEHHBIN
yMeHbUIEHWA IOTEPDb U 3arPA3HEHNA YUCTHIX CTBOJIOM

XUAKOCTEN 3aKaHUINBAHWS, 0C00eHHO PacTBO-
PoB BbLICOKOW IJIOTHOCTM, Ha BCEX 3TallaX onepau,mﬂ
3aKdHYUBaHUA: LOCTABKaA, IIPUMEHEHNE U BO3BPAT.

KO[IbMaTI/IpyIOIHI/Ie COCTABBI

PAZl KONLMATUPYIOIUX COCTABOB 63 COTePHaHMs

1 C COfepXaHueM TBepaoii (haskl Ana MUHUMU3AUNUY
MIPOHUKHOBEHUA HUAKOCTU 3aKaHIUBAHUA B IINACT

BO BPEMsA WiV TIoc/e Iepdhopanyy, yCTaHOBKW SKCITLya-
TAIMOHHOTO HUNLTPA WIN GUABTPA C TPABUNHON
HaOWBKOA.

HaKeprIe ZKIMAKOCTIA

CTaHpapTHbIe TAKEPHbIE ULKOCTY, 00eCIeuvBatolIne bapbep
LISl KOHTPOJIA CKBAKWHEL C HU3KUM KOPPO3UOHHLIM
BO3[ENCTBUEM, V1 U30IUPYIOLIVE TAKEPHEIE XULKOCTY,
KOTOPbIE TaK}Ke 00eCIIeuNBAIOT KOHTPOJIb LABIEHSA

W XapaKTepUCTUK L0OLIBAEMOro (hionzaa 32 CYET TEII0BOr0
BO37€NCTBUA.

)KI/IAKOCTI/I AA451 KaIllITa4bHOTO PEMOHTA

n I/IHTeHCI/I(l)I/IKaLII/II/I HpI/ITOKa

YunrocTtu, pa3paboTaHHbIe i OMEePalnii IOBTOPHOTO
BCKPBITUA, KaK C UCTIONIb30BAHUEM IMOKUX TPYO, TaK

W 01 KOHTPOJA JaBJIeHUA B KOJIbLIEBOM ITPOCTPAHCTBE
06cafHoN KOJOHHHI.



© [TporpamMmHoOe obecrieyeHne
© VIipaBneHue CoNAHbIMU
pacTBopammu

o AKARYMBARAE IAKAHYHERHIE
CTBOJIOM OTKPbITbIN CTBOJIOM
© PeareHTst ina 6ydepHbIx *Paspyumrenn
XUAKocTen (WILTPALMOHHO KOPKU
* CenuanusnpoBaHHble © PeareHTsI Ans OydepHsx
WHCTPYMEHTHI XupKocTeit

HYNBAHUA U * Creyuanu3npoBaHHbIe
n06aBKU WHCTPYMEHTEL
© ITakepHbIe KULKOCTU \&Auggocm 3aKaHYUBaHUA
* JKuprocTy ans KanmuTabHOTO W pebaBku
PEMOHTa W UHTeHeUbUKaLUN ¢ [lakepHbIe XUAKOCTU
TPUTOKA ~* XXupKocTu Ans KamuTanbHoro i
= . PEeMOHTa U UHTeHCUbUKaLn

IpUTOKA

SAKAHYMBAHWE SAKAHYWNBAHWE UTKPbITBIM
M CTBOJIOM

 YXupKocTu ans BCKpLITUA
TTPOAYKTUBHOTO IlacTa

mue COCTaBbl ¢ Paspyuurenn

(bunbTPaNOHHON KOPKU



Y BCex HaIll/IX 3aKa34/KOB OAHa OOIIIast I1eb: IIOAYINTD KaK
MO>KHO 00.6e€e BBICOKII 00BeM 00BN Hav0o.1ee 0e30I1acHbIM,
AeIleBbIM 11 OBICTPBIM CII0cO0OM. V] 1iMeHHO Ha 3TO0
OPVIeHTVIPOBaHbI Bce ITPOAYKTBL, IHCTPYMEHTHI U IIPOLIeAYPHI,

a Taxoke repconaa Kommanuu M-I SWACOL

/lioam < 5T0 HalI pecypc,
KOTOPbIVi HEOOXOAVIMO pa3BUBaTh

IIpexpe yeMm Yen0BeK HauMHaeT paborars B kommarmu M-I SWACO,
MBI CTapaeMCsl Y3HATb He TOJIbKO 06 UMeMmUXCA Y Hero 3HaHUAX
W OITBITE, HO W O €T0 JKeJlaHUW YINTHCS, PELIaTh TPOHIEMbL U OKa-
3bIBaTh oMolb ipyruM. CTaB e yacTbio cTpykTypst M-I SWACO,
COTPYLHWK IOJyYaeT LOCTYI K I106aIbHON CUCTEME VITPaBeHUA
00yueHMeM, KOTOPAs TPEAOCTABIAET BO3MOXKHOCTD MOJ1yYaTh 3Ha-
HWS, y3HaBaTb 0 GUPMEHHEIX PelIeHUAX U CIIELMabHO pa3pabo-
TaHHBIX OH-JIalH Kyp-
cax, HayuUTbCa
TBOPYECKOMY, KBaJIU-
GbULMPOBaHHOMY

n s3bdexTUBHOMY
VIIpaBJeHUIO.

Haunyas c nsyuenus
OCHOB HEIlOCPeZCTBEH-
HO BHITIOJIHAEMO pabo-
Tbl, HOBbIE CITELMaNnUC-
TbI C TIOMOLLIbIO
WUHCTPYKTOPOB
M-I SWACO 6bicTpo
COBEPUIEHCTBYIOTCA

B 0671aCTAX, KOTOPLIE MTO3BOJIAT UM I0OUTLCA MAaKCUMAJILHO
9pdeKTMBHOCTN HalIUX MPOAYKTOB W ycayr. [IlyTem cranpapTusa-
11U IPOrpaMM 00yJaoLmX Kypcos, Kommanusa M-I SWACO rapan-
TUPYET CBOUM 3aKa3uuKaM II0 BCEMY MUPY HEU3MEHHO BbICOYAN-
LU YPOBEHD YCILYT, KOTOPLII COOTBETCTBYET OXUAAHUAM BCEX
He(hTeno06bBaOMINX KOMIIaHUI. Eciv MecTHbIe YCn0BUs paboTs
TPEOYIOT MTPUMEHEHUA KaKUX-INO0 0COOBIX METON0B, TPEHEPHL
M-I SWACO Take oCyleCcTBAAIOT COOTBETCTBYIOWYIO0 IOATOTOBKY
IIPOMBICJI0BOTr'O IIepcoHana.

ITocne TOrO, KaK 3TV TaNaHTAWUBLIE IIOAU HAUNHAIOT PaboTaTh
Ha MECTOPOXZEeHWUY, UX 0OyUeHe He 3aKaHuuBaeTcs. Basosoe
06yueHNe KaK TaKOBOE ABAETCA IULIb HAYalOM YCIIEeNTHON Kapb-
epsl B Kommaduu M-I SWACO. Mt pa3BuBaeM HallpaB/leHUA Kapb-
€PHOT'0 POCT3, KPUTEPUUN KOHTPOJIA U METOAbL OLLEHKU LOCTUTHY-
TOTO 715 TOTO, UTOOLI KoMmanus M-I SWACO v ee cOTpYAHUKN
0CTaBaINCD Ha NTePefHEeM IJ1aHe B JAHHOW 0TPAC/IN ITPOMBbILIIEH-
HOCTM.

Hayunnre

¥ICCAe AOBAHVAS
11 pa3pa0OTKN

Kommanusa M-I SWACO un-
BECTUPYET 3HAUUTEJIbHbIE
CpPEZCTBA B Pa3BUTHE Ha-
YYHO-UCCNER0BaTeNbCKON
W NHKEHEPHO-KOHCTPYK-
TOPCKOM 6asbl, a TaKKe Na-
60paTopuit U TEXHOJIOTU-
YEeCKO MOZAEPIKKU Ha
MecTopoxzeHuax. Haum
WUCCen0BaTeNbCKUN U UH-

YeHepHBI LieHTP B XbloC-
TOHE, TPU MeXAYHAPOAHBIX TeXHUYECKUX LJeHTPa - B XblOCTOHE,
A6eppune (Lotnanans) n CraBanrepe (Hopserus) - obecrieunsa-
10T KPYTJI0CYTOUHY0 IIOATEPKKY W MIPeLaraloT MUHHOBALUOHHbIE
pelrenus mpobneM o BceMy Mupy. Haura skoTokcukonornieckas
naboparopus B Beprexe (Hoperns) mpefocraBnieT LIMpokuit
CITEKTP aHAINTUYECKUX YCIYT. PalloHEl aKTUBHOTO OypeHns
1 mobbiuY, HaxoaAmmecs Ha nenbdax 8 Kanazne n Poccun,
B Kacmiuiickom mope, Kurae, Jlatutickon AMepuKe, a Takxe
PaNoOHLI 6EPETOBLIX U MOPCKUX omepanuit B CeBepHO AMepuke
TeIepb HaXOAATCA Ha PACCTOAHWUM TeneOHHOro 3BOHKA UK
HaXaTuA KI1aBUIIN MBILIW OT MOIHOTO UCTOYHWUKA TEXHUUECKO
TIOLLEPXKKMU.

06nanas cobCTBEHHEIMU HAYYHO-UCCIIE,0BATEILCKUMM, TIPOU3-
BOZCTBEHHbLIMY, 9KOIOTUYECKUMU U TEXHUYECKUMU PecypcamMmun
1 BO3MOXHOCTbI0 UX UCIIOIb30BAHUA B PalOHAX aKTUBHOW JleA-
TE/ILHOCTY, MBI YaCTO IIEPBLIMWU HAXOAUM HY)KHLIE PEUIeHUs, KOTO-
pble B KOHEYHOM UTOTE CTAHOBATCA IPOLYKTAMU U YCIYTaMM,
TIPHATHIMU BO BCEN OTPACHN.

KOTullob

B K@)XZOM CTPYKTYPHOM ITOAPa3neleHNN KOMIIaHUU eCTb PYKOBO-
IWTeNb OTLEJla KAUeCTBa, OXPaHbI TPYAA, IIPOMBILIIEHHON U KO-
noruveckoit 6esomacHoct (KOTuIIIB), KOTOPLIA TORUUHAETCA
LeHTpaIbHOMY 0ducy B XblocToHe. Haum rpynmst mpefoTpaine-
HUs TOTEPb MIPU3BAHbI 00CIIEUNTL COOTBETCTBUE OIIEPALMI

M-I SWACO cambIM COBpEMEHHBIM HOpPMaM 6€30IacHOCT!.



IITaTHbie crienmnanuctst B obnactn 0TMIIIB cnepat 3a 6e3omacHoc-

Tbi0 HAlIMX PAbOUMX IUIONMAZO0K, @ TAaKKE Pab0OUMX IIOMWAL0K
1 GYPOBLIX YCTAHOBOK 3aKa3UWNKOB, Ha KOTOPLIX PAOOTAOT HAlIW
COTPYAHUKU.

[pymiia 0XpaHLl 310pOBbs 06€CIIEUNBAET LENCTBUE CUCTEMBL
VIPaBeHUsA, KOTOPAA BLIABAAET U CIELUT 33 UCTOUHUKAMMU OTlac-
HOCTW A7l 3[,0POBbsl PAOOTHUKOB U OPraHU3yeT KOHTPONLb 3TUXK
WCTOYHWKOB IIyTeM IIPUMEHEHWS TaKUX IIPOrPaMM Kak 3amnTa
CJlyXa W OPTaHOB AibIXaHus, IproHoMmura u Konrpons 3abonesanms
Manapuen.

Hamm 3aKa3unku yacTo 06palaloTcs K yeayram Halux crielua-
JIMCTOB /1A OLIEHKU MIOTEHUMAILHOW OMACHOCTY 1A 3[,0POBbA pa-
6OTHWKOB, CBA3AHHO C TPUMEHEHUEM HALIUX PEAreHTOB Ha IIPO-
WU3BOZCTBEHHbIX IJIOMAKAX.

B cBoeii paboTte corpyptaukn kommanun M-I SWACO ynensioT
BHUMaHMe 3K0JI0TNYECKUM BOIIPOCAM U YYBCTBYIOT CBOIO OTBET-
CTBEHHOCTD 3a 3aNTY OKPYXKatoljei cpefbl. Y Hac ecTdb Crieljnab-
Hble 1a60paTopn, BKLIOYAS TETUINLLY, Te HAlN CIIELMAIUCTLL
B 0071aCTV OXPAHbI OKPYXKatollen Cpefibl MPOBOAAT PACIINPEHHbBIE
UCCeN0BaHMA Ha TOKCUYHOCTD, OMOZErpafalmio, IPUrORHOCTb
K mepepaboTKe, IOBTOPHOMY UCIIO/Ib30BAHUIO U T.7. B 6onee
LIVPOKUX MaclITabax, BHUMAHUE K SKOJIOTMYECKUM BOIIPOCAM
1 podeccuoHanbHble 3HaHWA ABIATCA ABMKYIUMU CULAMU
Pa3BUTUA HAIPaBAEHUA [EATENLHOCTI Haulel KoMITaHuumu IK0JI0TH-
YECKUE PEMEHYS (ENVIRONMENTAL SOLUTIONS*). Haura gunocodus
BBLIPAKAETCA B CO3LAHUN IMHUN HE(PTENPOMLICTIOBLIX PEAreHTOB
1 3KOTOKCUKOJI0TMYecKoii naboparopuu B Bepretie, Hopeerus.

Kommaxua M-I SWACO mpozo/mKaeT 0CTaBaTbCA AULEPOM, IIPU-
CJLyLINBAACL K 3aKa3-
YUKaM U J0BepAa CBO-
UM COTPYAHUKAM
pas3paboTKy crenma-
JIU3UPOBAHHLIX pelie-
HUN JJ15 paspelieHus
UX IpobeM.




Pemtenns 2451 Bac 1 Barment ckBaskiHbI

PELLIEHNA

aOnAa BYPEHVIA

IIpoexTuposanue
060pY10BaHUA OUNCTKU

IlporpammHoe obecrieyeHune
BypoBbie pacTBOpPHI U MPUCAAKK
ALPINE SPECIALTY CHEMICALS*

FEDERAL* WHOLESALE HDD
MINING & WATERWELL

TexHuyeckas moapepiKka

IIpoexTuposanue
o6opyaoBanus

KonTponb copepkanuna Teepaon
thassr

® CucreMbl KOHTPONIA TBEPAON
dassr

e CucremMa mMpuUroToBREeHUA
6ypoBoro pacrsopa

e Bu6pocura

® CUTOrMAPOUUKIOHHBIE
YCTaHOBKU

e Ilenrpudyrn
e CHCTEMA OBPABOTKH
PACTBOPOB* (FPS)

DEL .
| POV

IporpamMmHuoe obecneverHmne
¥uakocTu ana BCKpuITUA
KonbmaTupytomue cocrasst o

Xupkoctu an

PHbIE XXUAKOCTU

Paspyururenu Kopku

TpaxcnopTupoBKa u 06pa6orka
6ypoBoro nnama

CeTku ana BuGpocur

3akayKa 0TX0/0B B MacT
Tepepa6orka 6ypoBoro unama
KoHTponsb aaBnenusa

o Jlera3aTopsl

® TasocemapaTopbt

e JIpoccenu MNacTUHYATOTO
TMIA

e Jlpocceny MOPUIHEBOTO TUIA

e IIynbThI yIpaBneHUA
Apoccenamu

o CHCTEMA VIIPABJIEHUA
JABJIEHUEM U PACTBOPAMU
(PEMS) *

KonTponbHo-usmepurenbHbie

npu6opst

T
il
HEHV

KUAKOCTEN

Crienuanu3upos
ICTpYMEHTD

JKuakocTu 3akaHYuB

dunsvrpanua

JlononxurenbHan 06pagorka
pacreopos .

OuucrKa eMKocren




PELLUEHINA

aAnA A0BbIiHA

CrieMann3upoBaHHbIe
HedTenpoMbICNIOBbIE PEareHThbI

Vnpasnexnue
He(TempPOMLIC/IOBO XUMUen

TporuBoTyp6YyNEHTHLIE
TPUCAAKN

06pa6oTka ceposogopoaa

VaaneHue ConeoTNOXEHUN,
3arpa3HuTeNen u BLIBOA
U3 JKCILyaTanum

TpoayKTbI 0611er0 Ha3HAYeHUA
W BCIIOMOTaTe/bHLIE PeareHTbl

06pa6oTKa MOATOBAPHOW BOADL

VTunnsauus oTxoAos A06br4un

IKONor M4YECKmME
PELLUIEHNA

IIpoekTupoBanue
obopynoBaHua

KoHTpons copepkaHus Teepaon
asbr

® CucTeMbl 0UUCTKU

o IIpuroToBnexue 6ypoBoro
pacrBopa

* Bubpocura

® CUTOTUAPOUUKIIOHHbBIE
YCTaHOBKU

e Ilentpudyrun

o CHCTEMA OEPAEOTKH
PACTBOPOB (EPS)

TpaHcmopTUpoBKa u 06paborka
6ypoBoro mmama

CeTKu Bubpocur

3aKauka 0TXOf0B B INaCT

Tlepepa6orka 6ypoBoro unama

KonTpons paBnexnus
® Jlerasaropbt
® TaszocemapaTopbt

e JIpoccenu MnacTUHYATOTo
TUMa

e JIpocceny MOPUIHEBOTO TUMA

e [TynbThbl ympaBneHUa
Apoccenammu

e CHUCTEMA VIIPABJIEHUA
IABIEHUEM U PACTBOPAMU
(PEMS)

KoHTponbHO-n3MepuTenbHbie
npuéopst

JononuurenbHasa o6pa6orka
PacTBOpoOB

0uucrka eMKocTen
06pa6oTKa MOATOBAPHOW BOADL

VTUnn3auua 0TxXoA0s A06braun
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KOMITAEKCHAS T IPOTPAMMA KOHTPO/1 CKBAJKIVHEL

KOHmpOJ'lb pezynupyempiXx napamempos 051 6os1ee KauecmseHHO20 3aKAHYUBAHUA

WellboreAssurance

Ha camom Ba)KHOM 3Tare KOHCTPyKUUK
CKBXUHBI - OT BCKPHITUA IIPOAYKTUB-
HOTO I1acTa 10 Havana fLoOLuL - oIpe-
LenseTcs CyAbOa CKBXUHEL, yAauHasn
WIN HeT.

Pesynbrar MoxeT 0Ka3aThCs JasekuM
OT Ueaa 0 TO MPUINHE, YTO HET
€[JUHOT0 OpraHa, KOHTPOJAUPYIOLEro
BCe ormepaumu. Ilonpasnenesms 6ype-
HUs, 3aKaHINBAHUA, BCKPHITUA ITPOAYK-
TUBHBIX IU1ACTOB U [OOLIYW BHYTPU Of-
HO KOMITaHUM-0IIepaTopa 3a4acryio
(bYHKLMOHUPYIOT KaK CaMOCTOATENb-
Hble eAUHULIbL, He COCPeA0TaYUBaAACh Ha
Ipoliecce 3aKaHYNBAHUA KaK eANHOM
1enoM. Co CTOpOHbI CEPBUCHON KOMITa-
HUM [15 BHIIOZIHEHWA PAbOT MOXET ITo-
TPe6OBaTLCA HECKOJIbKO UCTIONHUTENEN,
TaKuM 06pa3oM, BeCb IIPOEKT emle 60Jb-
1ITe PacrafiaeTcs Ha OTAENbHbIE COCTAB-
TIAIOLNE, YTO YBEINIUBAET IIPO6IIEMbL
IIPY 3aKaHYUBAHWUM U MIPELCTaBAALT
yrpo3y 6e30macHOCTU.

[Ins coBpeMEHHBIX CJLOXKHbIX ITPOEK-
TOB OYpEHUsl CKBAXUH TpebyeTca Ho-
BbI TOAXON. B HacToAwmee BpeMA 0CTpo
CTOUT HEOOXOAMMOCTb CKOHLIEHTPUPO-
BaTb BHUMaHUe Ha 3P eKTuBHOCTI
IIPOMBIBKU U TIOATOTOBKE CKBAXKWUHbL
KaK OCHOBHBIX (haKTOpax yCIeLrHoii 1o-
6bIuY, a AUIA BOCIIONIHEHWA TIPO6ENOoB
B 0OCNY)XUBAHUU U OTPAHUYEHUA PUC-
KOB TpebyeTcs YeTKas KoopanHauum
IIPOEKTA U CTPOTNiA KOHTPOJIb.

Bocnoanyte ipo0Oeabr

B 00Cay X1BaHN

V1 OTKPBITb BO3MOXKHOCTH
AAS yBe AV eHVs]
00BbEeMOB 400BIYM

Kommanus M-I SWACO cospana KOM-
IJTEKCHYIO ITPOT'PAMMY KOHTPOJISA
CKBAXVHBI* (IWA*), koTopas momora-
€T ITPE0J0J1eTb 0OLIUHbIE HECTEIKOBKI
B ITpoOLlecCce 00OCLYKUBAHMS, TaK KaK
II03BOJIAET 3aKa3UNKY KOHTPOJIUPOBATh
IIPOEKT IPU IIOMOIU 1BYX BLICOKOKBA-
NUGULUPOBAHHBIX CIIELMATNCTOB U 33
CYeT UCII0/1b30BaHUA YETKO OIpesie-
JIEHHOW, HO TUOKOMN CXEMBL.

I'pynna IWA. Ipynina IWA nerxo
AlaNTUpYeTcs Moz Tpe6GoBaHUA KOH-
KperHoro mmpoekTa. OHa MOXET COCTO-
ATb U3 MeHeKepa mpoekToB IWA

W poMbIcNoBOTO criennanucta IWA o
3aKaHYMBaHWIO, KOTOPbIE ABLAIOTCA
9KCIepTaMu II0 BCEM JIMHENKAM ITpo-
IyKuuu B pamkax cermerra PEIIEHNUA
IJIA TIOBBIIUEHWA TPOOYKTUBHOCTU
CKBAXKVHEI ot kommaruu M-I SWACO,
a TaKe B 00/1aCTU TEXHOJIOMUMN 3aKaH-
YUBaHUA, TPELIOCTABNAEMbIX IOCTAB-
WMKaMK HacOCOB U 060PYA0BAHUA A7
3aKaHYUBAHUA. ITU CIIELUAIUCTHI 1E1-
CTBYIOT Ha PaBHLIX B IpOLecce 3aKaH-
YUBAHWA; OHU BLICTYIIAIOT B POJIU KOOP-
IMHATOPOB Bcex omepaumnit M-I SWACO
B oduce n Ha MecTopoxaeHun. 0Hn
MIPeLOCTaBAAOT B Baue pacropsxerune
BCE YCIIYT'U W IIPOLIECCH, KOTOPbIe HEOO-
XOAUMBL AJ151 [JOCTUKEHUA KaueCTBEH-
HOT'0 3aKaHYUBaHUA 6e3 N3bAHOB.

TexHonornyeckas cxemMa npouec-
ca. Kommanus M-I SWACO paspaborana
KOMIUIEKCHY10 TEXHOJIOTMYECKYI0 CXe-
MY, KOTOpas CILYKUT PYKOBOZLCTBOM s
CIIEL}ANIUCTOB IO 3aKaHYUBAHUIO PN
peanu3saumu mpoekTa. ITa cxema bbina
pas3paboTaHa Ha OCHOBE MHOTOJIETHETO
ombita M-I SWACO B mpoBezeruu orme-
pauuit 3aKkaHYMBAHUA II0 BCEMY MUDY.
OHa moxassiBaeT chepsl UHTErpaLun
Pa3NNYHLIX TUIIOB YCIYT W [IOMOTAET
PYKOBOLUTb IIPOEKTOM Ha 3TAIax Ila-
HUPOBaHWA, peanusalum v 3aBepluraio-
1€t IPOBEPKYW, 06eCIIeunBas MOCTOAH-
HOE COBepILIEHCTBOBAHUE
W yBeNUYEeHe BLITOALI OT IIOCTIeRY10-
WX IIPOEKTOB.

Bol BbIITpBIBaETe 3a €T
HAIIVIX IIPeVIMYILeCTB
IIPY 3aKaHYVBAHVIV
CKBKVIHBI OTKPBITbIM
1AM 00CaKeHHBIM

CTBOAOM

Komnaxuma M-I SWACO Bcerpa mmpego-
CTaBAsA YCAYTU IT0 3aKaHYUBAHUIO
TIPU TIOMOLIN Pa3paboTaHHBIX HAMU
PEIIEHM JIJIA TIOBBIIIEHNA TIPO-
OVKTMBHOCTY CKBAXWHBI: xupnkoc-
Tell 471 BCKPLITUA TPOLYKTUBHOTO
IlacTa/paspyumTeneit puibTpaunoH-
HOW KOPKW, UHCTPYMEHTOB JJ1l OUUCTKU
CTBOJIA CKBRXXUHBI, GUILTPALMOHHOTO
060pYA0BaHUS U YUCTHIX CONAHBIX pac-
TBOPOB. Tereps Ipu IIOMOLN KOM-
TUIEKCHOTO TTOAX0/a K MPef0CTaBleHUIo
ycnyr nporpamma IWA momoraeT cKoH-
LleHTPUPOBATb U KOOPAUHUPOBATb 3TN
TIPEUMYLLECTBA B TeX 0611aCTAX, THE

M-I SWACO moxeT nyuuie BCETo CI0-
c06CTBOBATH YBENUYEHWIO BOOBIUM:

B UHTEPBAJLE IPOLYKTUBHOTO I11aCTa,

C Hayana 6ypeHus MpoLyKTUBHOTO
I1aCTa 10 Hayana 06U,

B 3T0i1 0611aCTM MBI pacCMaTpUBAEM
IIBa OCHOBHLIX ITOAXOZA K 3aKaHYUBA-
HUI0 CKBRKUHLL, 06CAXKEHHBIM U OTKPLI-
THIM CTBOJIOM C YYETOM OTINYUTENIbHBIX
0COOEHHOCTEN KaX[0ro TUITA IIPOEKTa.

Konrpoab IWA co3aaet
OLIYTHMYIO BBITOAY A0,
BO BpeMsI M I10CAe
OCyIIeCTBACHNS

orepari 3aKaHYBaHIAsI

OcHoBHas 3apava mpouecca IWA
COCTOWT B TOM, YTOOBI ITOMOYb 3aKa3uu-
KY W3BJ1€Yb BLITOZY, KOTOPAs 3aK/iova-
€TCs B KAUeCTBe yCiyr, 6e30MacHoCTH,
3 dekTMBHOCTM 1 061117 TPOU3BOAY-
TEJILHOCTU CKBAXUHBL. BHroga MoxeT
BLIPAXATbCA [I0-PA3HOMY, HO €€ MOXHO
OIPeNieNIUTb KaK JOCTWKEHUE HaWLyy-
11ero pe3ybTaTa Ipyu peainsalum mpo-
€KTa 3a CYeT TIATEeIbHO CIIAHUPOBaH-
HOTO0 U 3¢ (EeKTUBHO OCYLEeCTBIEHHOTO
poliecca Ha 0CHOBE KOOpAUHALUK
yCayT.

IIpu mpaBWIbHOM IIAHUPOBAHUN
W 11€J10CTHOM ITOAXOJie K IIPOEKTY MOX-
HO OIITUMU3UPOBATh CTOUMOCTb, MAKCH-
MaJIbHO YBEIUINUTbL BO3MOXKHLIE 06be-
MbI 0OBIYU U TIOBLICUTH 6€30TAaCHOCTb.
EcTecTBeHHO, Ka)abli ITPOEKT ITPeso-
CTaBJISIET CBOU BO3MOXHOCTU U3BJIEYUE-
HUsl BLIFOAbI, KOTOPHIE OITPeLEeNAoTC
1,0 HaYaJla ero peain3aliun U BEIpaxa-
10TcA B BUpe KnoueBnix mokasarenen
shdektnrocTu (KIII).

KII3 MoHO OTHECTM K TakuM 6a30-
BLIM KaTeropusiM Kak yMeHbLIEHUE UIN
MpeZ0TBpalleHNe 3aTPaT, YBeAUYeHue
06beMOB 1O0OBIYU W/WIK TPEUMYLLIECT-
Ba B o6nactu KOTuIIIB.



IWA aaet Bam peaabHyio, m3MepumyIo BHITOAY

061mue npeuMyuecrea

Ynyuurenne KOMMyHUKaLMK

Boiropa 3a cuer /
COKpaleHus
MpeAoTBpalleHus
3arpar

Byiropa 3a cuer
yBeNnuYeHus
061beMOB 106bTun

Byiropa 3a cuer
MpenMy1lecTs
B o6nactu KOT

ull3B

CI)OpMMpOBaH'Vle ueneﬁ n O)KVI,U,aH'I/lﬁ Ha CTaiuN ITIPOEKTUPOBAHUA

Enunubiit KoopamHaTOp Ha 6ypoBoit

COKpa]JJ,eHVle BPEMEHU pearnpoBaHua B HEMMPEABUAEHHLIX CUTYALUAX

Ynyuwenue npoyecca c60pa AaHHLIX

CnepoBaHue mnaxy

JeTanbHoe omucaHue mpoliecca mo3BonfeT Y4ecTb AeTanun

CraHpapTusanma onepaumit

IMoBbireHNe KauecTsa yeayr

IIpeuMymecTBa MPU 3aKaHYUBAHUU 06CAKEHHBIM/
OTKPBITLIM CTBOJIOM

Bonee 3¢ deKTuBHOE 3aKaHYUBAHNE

OnTUMU3aLUA XUMUYECKOTO COCTaBa U TUAPABIIUKU ITPU 3aMelleHUn

VIHCTPYMEHTSL ATl OYMUCTKM CTBOJIA CKBAKMUHBI PabOTAIOT
BO B3aUMOZENCTBUN ¢ GYQepPHBIMU KUAKOCTAMM 3aMelieHNs,

Coxpamenne yncna CII0

O6ecrieyeHue yaBIUBAHUA Y YAIEHUA UHOPOJHBIX OCTATKOB

Coxpaienue 06beMa UCIOIb30BAHHBIX XMMPEAreHTOB

OnTuMu3anms 060pyRoBaHuUs Guiasrpaumm

MuunMusanms 06beMa 0TX0f0B

IIpepoTBpalenmne 3arpA3HEHNA XUAKOCTU 3aKaHIMBAHUA

CHWKeHWe BEPOATHOCTY MTOJIOMOK U HEOOXOAMMOCT
OYUCTKU ANATOMOBOTO (UALTP-TIpecca

CBOGBpeMeHHaﬂ OYUCTKA EMKOCTeN

ABTOMATAYECKASA OUMCTKA EMKOCTEM cuwaeT puck s IiepcoHana

Obecrieyerne COBMECTUMOCTY XUIKOCTEM

Obecrevyenne HaaseKawlei IOATOTOBKI CKBAXKUHbL K 3aKaHYUBAHUIO

[InanupoBaHue COOTBETCTBYIOWUX KULKOCTEN
I715 BCKPBITUA IIPOAYKTUBHOTO I1IACTA B COOTBETCTBUN

TpeumyniecTBa ANA OTKPLITOTO CTBONA

C TUIIOM KOJUJIEKTOPA W METOI0M 3aKaHUNBAHUA | |

Pa3paboTka 1a60paTOPHOro TECTUPOBAHUS B COOTBETCTBUMN

C TUIIOM KOJUIEKTOPA A/1A [IPEA0TBPALEHUA CUCTEMHbIX C60eB | |

0b6ecrneyerne BO3MOKHOCTY XUMUYECKOTO YAATIEHUS

(HUNBLTPALMOHHON KOPKU | | |
ObecreyeHrne COOTBETCTBUA XMMUIECKOTO COCTAaBA CBOMCTBAM I1acTa |

IoBblrere 3 dekTMBHOCTU HYPEHNUA TPORYKTUBHOTO I1acTa | |

OnTMM3aLMA U IOAKepXKaHNe IPaHyI0METPUIECKOTO COCTaBa

Iipu 06pa3oBaHMN BHELIHEW HWILTPALUOHHO KOPKU |

CooTBeTCTBUE MTApaMeTPOB XUAKOCTY M1IaHOBLIM ITOKA3aTeNAM | |

Mepbt 60pb6bI € HEMPEABUAEHHBIMI [IOTT10WEHNAMMN | |

Bo3sMmoxHoCTb pasmemenns MBI 6e3 3akynopusanus,/

TIOBPEXAEHUA ABUraTeNs | |

YerpaneHue HE06XOAMMOCTY UCIIONb30BaHNA TUOKUX TPYO | |
[ocTemnexHoe, paBHOMEPHOE PacTBOPeHUe QUILTPALNOHHON KOPKU |

CucTeMsl paspyumTeneit GuabTpalMoHHO KOPKU OKa3bIBAIOT

MeHee UHTEHCUBHOE BO37IeNCTBUE, UeM KUCTI0TA | |
CucTeMsl paspyumTeneit GuabTpalMOHHOW KOPKU MeHee KOPPO3UNOHHbIe |

CucTemsl paspyumTeneii GuabTpaliMOHHO KOPKU OKa3biBAlOT MeHbllIee

BO3[}EWCTBUE Ha IJIACT/ UMEIOT HU3KYI0 TEHAEHLMIO K IMYJIbINPOBAHNIO |

INHIK3UIJ390 30HNNVJJ0dU
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[ Ipumep: 3axanurBaHye 0OCaXKEHHBIM CTBOAOM

3axa3zuuk HamepeH ocyujecmasums 3aKaH4YusaHue 2]1y60K0300HOL7 CKBAXUMBI 0OCAKEHHBIM

CMBOIOM C YCMAHOBKOU 2pasuliHo2o gpunbmpa

JaHHLIN clleHapuii LeMOHCTPUPYET,

HBIX OCTATKOB U ONTUMAJbHBIN ITPO-
ecc GuabTpauuu XUAKOCTY 1A oA~
TOTOBKW CKBaXXWHBI K YCTAaHOBKe I'Pa-
BUIiHOro Gunbrpa.

4.Menemxep mpoektos IWA Taxxe

0TBEYAET 32 KOMMYHUKALUIO 1 KOOP-
IVMHALUIO C APYTUMU TIOCTABLIMKAMU
VCIYT, TAKUMW KaK KOMITaHWs, OCyle-
CTBAAIOWAA Tep(hOopaLmio, OCTaBUK
060pyLOBaHMA 471 3aKAHIUBAHUS

W MOCTaBIUK Hacocos. Ero obsasax-
HOCTU BKJII0YAIOT IJIaHUPOBaHNE
LeWiCTBUI B CIyvYae HelpeBULIeHHbIX
ITOTJI01EHUI, HE0OX0UMOCTU KOH-
TPOJIAL CKBKWUHBL WIN BLIXOZA

U3 CTPOS. MEXaHUYEeCKOro 060pyno-

kak KOMITJIEKCHAS ITPOTPAMMA
KOHTPOJIA CKBAXK/HEI 6ynet pato-
TaTb IIPU 3aKaHYUBAHUN 06CaKeHHbIM
CTBOJIOM C YCTaHOBKOW IPaBUNHOTO
Gbwnbrpa mocne 6ypeHus ¢ UCIIONb30Ba-
HUeM MHBepTHO-BMlebCMOHHOVI Hup-
KOCTHU. OTJJ,EJlebIe 3J1EMEHTHI N YCNIYI'N
GYLYT OTIUYATHCA B 3aBUCUMOCTU

OT KOHKPETHON CUTyaLuu.

1.Menepnxep npoekToB IWA aHann3u-

BaHWUA.

5.ITocne 3aKaHYMBAHUA CKBAXKUHBI U ee
ITOATOTOBKU 1A CITCKA BEpXHEN
KOMITOHOBKU 3aKaHUYWUBAHUA MeHe[-
ep npoektos IWA obGecrieunsaeT
3aKauKy OAXOAALelt ITAaKePHO
XUAKOCTU.

6.Haxoxe, 1o 3aBepuieHun omepauuin
(uKcnupyloTCA BCe AaHHLIE U COCTaB-
JIAOTCS OTYETHI, KOTOPLIE CPAaBHUBA-

PYeT IPOEKT 3aKaHYUBAHUA COBMECT-
HO C 3aKa3unKoM 1 GopMynupyer
OXULAEMBIE PE3YIILTATH Ollepalnm
IIPYU ITOMOLLLM KJIIOYEBLIX ITOKA3aTeNen
3ddeKTUBHOCTU.

2.Menepxep npoexTos IWA HaunHaer

9Tal [U1aHUPOBAHWUA C BLIOOPA TOA-
XOAIe XULKOCTU U1 OCYLLeCTBIIe-
HUA 3aKaHYMBAHUA Ha OCHOBE XapaK-
TEPUCTUK CKBaXuHbL JKugkoctn
TIPOXOJAT TECTUPOBAHME [IA 0becre-
YeHUs UX COBMECTUMOCTY C iPYTUMMN
XWIKOCTAMMU, KaK T1ACTOBLIMY, TaK

W UCTIOJ1b3YEMBIMU TTPY OTIEPALUAX
3aKaHYUBAHUA.

3.3areM paspabarbiBaeTcs porpamMma

3amelleHus Ana 3G heKTMBHOrO yaa-
JIEHUA U3 CKBAXKWUHBI UHBEPT-
HO-3My/IbCMOHHOT'0 6YPOBOro pac-
TBOpa MeHee YeM 3a /Ba LnKia
umpkynauun. [Iporpamma Bk04aeT
30 QeKTUBHYI0 TULPABAVKY, OIITU-
MaJIbHBI XUMUYECKUN COCTaB,

3¢ deKTNBHBIE UHCTPYMEHTHI 1A
MeXaHUYeCKOTo yAianeHna UHOPOZ-

10TCA C ITPefiBapUTEINbHO 3aAaHHBIMN
KII3. ®opmynupytoTcs mpeumymect-
Ba, 3@ CYET KOTOPLIX Obl1a ZOCTUTHY-
Ta BBIIOZLa, YTO6BI 3adUKCUPOBATL
MOy YeHHbIV IIPAKTUIECKUIA OITHIT.
ITU TPeUMyLeCTBa OTPAXKAOTCA
B oTyeTe 1o ckBaxuue IWA, utobnt
MOXHO 6OBIJ10 Ha UX OCHOBE IU1AHUPO-
BaTb MOCJIEAyIoOmMe TPOEKTHL, 3a60-
TACb O HEIPEPLIBHOM VYYLIEHUN.
7.Crieymanuct IWA 1o 3aKaHYMBAHUIO:
e JlomMoraer Ipu TeCTUPOBAHUN KULKO-
cTeit u paspaborke paboyeit mpo-
IpaMMbl
ObecrmeunBaeT Hanuune MaTepuaos
W Hajyiexallyo paboTy MoCTaBLUKOB
kommaruu M-I SWACO B cexTope
o6CnyXnBaHUA
BrimonHaeT ponb KOOpAUHATOPA IIPO-
1ecca Ha 6ypoBoit
[Ipennaraer peurenvs npobnem, Bo3-
HWUKAOWUX B XOfle pabOTHL
ObecrmeunBaeT BHITIONHEHWE TTPEBa-
PUTENbHO COTIaCOBAHHOM ITPO-
IpaMMbl

TecHO coTpynHWYAET C 3aKa3YUKOM
W IPYTUMM IIOCTABIUKAMU YCIYT Ha
0ypoBoii ans obecreverus bdex-
TUBHON peanusauun mpoekTa
CobupaeT BCce MPOMLIC/IOBLIE IAHHBIE
W COBMECTHO C MeHe[)KepoM IpOoek-
toB IWA paboTaer Haz, OTYETOM IO
CKBAXWHE, YTOOL 3aUKCUPOBaTDH
IIPefJO0CTaBJeHHYI0 BLITOLY W ITOJLY-
YEHHBbIN OIILIT

OcHoBHbIE
IIPeVIMYIIIeCTBa,
KOTOpBIe gaeT Bam
ycayra IWA

Ecnu 61 pu peanusaumm paccMoTpeH-
HOTO IIPOeKTa He UCIO0J1b30Bajlach
ycnyra IWA:

3aKas3unK, BePOATHO, 3aKYIIWIL GBI X1~
MpEareHTHI 1A 3aMelleHUs, BO3MOX-
HO He UMes TPU ITOM JJOJLKHBIM 00-
Pa3oM COCTaBJIEHHO TPOrpaMMLL
3amelleHua u Guabrpanun. ITo MOr-
710 OB TPUBECTU K [JOTIONHUTEJIbHEIM
IIPOU3BOLCTBEHHLIM U3LEPKKAM

B CJlyvae, ecv OBl IpoLece 3amele-
HUA He ObU1 JOCTATOYHO OMTUMNU3U-
poBaH ina 3G deKTUBHOrO yaaneHus
WHBEPTHOTO 6YPOBOTO PAcTBOPA.
3akasuuk Mor Okl apeHzI0BaTh 060py-
Z0BaHMeE [/ 3aMeLIeHNA U TIONYINTb
KaueCTBEHHbIN MPOEKT KOHCTPYKLUN
CITyCKOBOW KOJIOHHLL, HO TIPU 3TOM
TIPOLIECC TTO-TIPEKHEMY UMEIL ObI He-
7I0CTATKU B BUJiE TUI0XOM TUAPABIUKI
WU HETPaBWIbHOTO BEIOOPA XUMM-
YecKoro COCTaBa XUAKOCTel 3amele-
HUA

Bce 310 MOr710 GBI ITPUBECTY K ITPO-
6nemam B o6nactu KOTUII3B wnw mo-
BPEXJEHUI0 IlacTa

[Ipumenenune IWA nmomoraet yuecTb BCe

(baKTOpHI Ha 3TArax MPefBAPUTENb-
HOTO IUIaHUPOBAHWUA U Peanu3annm,
YCTPaHAA MPOGENLL N PUCKU TTPn
pabore.



[ Ipnmep: JaKaHulBaHNe OTKPBITBIM CTBO/AOM

3axazuux HaMepeH ocyujecmasums 3aKaH4YuBaHue npomaxeHH020 UuHmepsaia OmxKpblimoeo Cmaso-
Jia, ycmaHoBsus 3KCT'U'lyClmaL(UOHHble d)llflbmp C MeJIKuMu omsepcmuAamMuU U CpasHums pe3yjibma-
mbl ¢ MEMOOOM 3aKAHYUBAHUA OMKPbIMbIM CIMBOJIOM cycmaHosi{oﬁ epasuﬁHoeo dJuﬂbmpa

1.AHan0rMyHo IOCJE0BATENILHOCTHY,
OIMUCAHHON B TIPUMEpe IT0 3aKaHUM-
BAHWI0 0O6CAKEHHBIM CTBOJIOM, MEHE-
mxep mpoektoB IWA 06cyxaaer mpo-
TPaMMy 3aKaHYNBaHUA
C OTIEPATOPOM, YCTaHABIUBAET KIlt0-
yeBble MmoKasaTenu 3G dhexkTuBHOCTH
W BLIOWPAET BO3MOXHBIE ULKOCTU
L7A OTepaumii 6ypeHus n 3akaHuuBa-
HUA Ha OCHOBE XapaKTEPUCTUK CKBa-
KUHBL.

2.KupKocTu TeCTUPYIOTCA HA BEPOAT-
HOCTb IIPOHUKHOBEHUSA B IUIACT WIN
IIOBPEXIEHUA €TI0 KOJUIEKTOPCKUX
CBOVCTB, a TaK)Ke Ha COBMECTUMOCTb
C LPYIUMM XXULKOCTAMU U TBEPLOI
ta3zoit mnacra.

3.3areM meHezxep mpoekros IWA pac-

CMaTpWBAET BOIIPOCHI, CBA3AHHbIE

C JXWULKOCTAMU U KOHCTPYKLMEH CKBA-

KUHBL:

OH peuraet, 11e1ec006pa3HO AU UC-

T071b30BaTh XMUMUYECKWii paspyuIun-

TeNb U OTIPefieNIfeT TPeOOBaAHMA IO

pasmelennio, 3G hexTUBHOCTU U COB-

MEeCTUMOCTU

O pa3pabaTiBaeT MporpamMmy ans

obecrnieuenus 3 pekTUBHOrO Hype-

HUA U HazexKaulen 06paboTKu Kuj-

KoCTeil Iepes TpOBeieHUEM OIlepa-

1M 3aKaHYUBAHUA

 (Ciona BXOZUT ITpOrpamMma 3aMelleHna
175 3¢ beKTUBHOTO yAaneHns U3 oT-
KPBITOT'O CTBOJA XULKOCTU AJ1A
BCKPHITUA MIPOAYKTUBHOTO TIACTA
W IIOATOTOBKU 06CanHO KOJLOHHbL
1714 OIepanui 3akaHIUBaHUA C IPU-
MeHeHUeM 3QHeKTUBHO IMApaBan-

5.

KW, OIITUMAJIbHOTO XUMUIECKOTO
cocTaBa, 3P HEKTUBHBIX UHCTPYMEH-
TOB /11 MEXaHWYECKOT0 YAaNeHNs
VHOPOLHLIX OCTATKOB U GWIbTpPaUUL
XuUpKocTen

On obGecreunBaeT 0CymecTBIeHUE
BCEX COCTABJIAIOLIMNX JTAIA 3aKaHIN-
BAHUA B COOTBETCTBUM C ITAPaMeTpa-
MW XUIKOCTW, BKJIIOYAA 3aKII0UN-
TeJlbHble 3aMelleHus, YCTaHOBKY
IPaBUIHOTO (GWIbTPA W paspyuieHune
(HUILTPALMOHHOW KOPKN

Hakoneu, menenxep npoekros IWA
pa3pabaThiBaeT MporpaMmy 3amelne-
HUA Ha TTaKePHYI0 KUAKOCTb U 3a-
KJIOYUTEIbHLIE TIOATOTOBUTENIbHbIE
OIepauynu repes HavanoM [o6bIn

4.ITomumo BOITPOCOB, CBA3AHHDbIX HEIT0-

CPELCTBEHHO CO CKBAXUHON, MeHe]-
xep npoektoB IWA oTBeyaeT 3a KOM-
MYHUKAUMI U KOOPAMHALUIO

C LPYIUMU MIOCTAaBIUKAMU YCIIYT, Ta-
KUMM KaK TIOCTaBINK 060PYAOBaHUA
IJ1A 3aKaHYMBAHUA U IIOCTABLUIMK Ha-
cocoB. Ero 0653aHHOCTY BKII0YAIOT
IIaHWPOBAHMWE JIeNCTBUN B Clyyae
HeNpeIBUIeHHbIX MOTJI0UEHU, He-
06XOMMOCTW KOHTPOJIS CKBAXKUHEL
WIN BLIXOJ}a U3 CTPOS. MEXaHWYECKOTO
060pyLOBaHMA.

Haxoxel, o 3aBepureHUn onepauuit
buxcnpyloTcs Bce AaHHbIE U COCTaB-
JIAIOTCA OTYETH, KOTOPble CPAaBHUBA-
10TCA C IIPeLBAPUTENLHO 3alaHHBIMUI
KII3. ®opmynupytoTcs mpeumymect-
B3, 33 CUET KOTOPHIX Obl1a JOCTUTHY-
Ta BLITOAA, YTOOL! 3aUKCUPOBATH
ITOJIyYEHHLIN ITPAKTUYECKUIA OITLIT.
JTU MPEeUMYLECTBA OTPAKANTCA

B oTyeTe 1o ckBaxuxe IWA, utobt
MOXHO 6bU10 Ha UX OCHOBE IIJIaHUPO-
BaTb MOCJIEAYIOMmMNE TPOEKTHL, 3a60-
TACb O HEIPEPLIBHOM VIYYLIEHUN.

6.Crrenmanuct IWA 1mo 3aKaHYUBAHUIO:

ITomoraer mpu TECTUPOBAHUU KUAKO-
cTeit u paspaborke paboyeit mpo-
rpaMMbl

ObecmeunBaeT Hanuune MaTepuaos
W HaAJexauyo paboTy MOCTaBLUKOB
kommaruu M-I SWACO B cexTope
06CnyKUBAHUS

© BLIMONHAET PO/Ib KOOPAUHATOPA TPO-

1ecca Ha 6ypoBoit

e [Ipepnaraer penenus npo6neM, Bos-
HUKAIWUX B X0fie PabOTHI

e (QbecrieynBaeT BHITONHEHNE IPefBa-
PWUTENLHO COrIaCOBAHHOM IIPOrpam-
Mbl

® TeCHO COTPYAHWUYAET C 3aKa3YUKOM
W LPYTUMU [IOCTABIUKAMU YCIYT
Ha 6ypoBoii Ans obecrevyenns
3bdeKTMBHON peann3auun poeKTa
W PETUCTPALUN TIOJIYYEHHOTO IIPaK-
TUYECKOTO OILITA

OcHoBHbIE
IIpeVMYIIIeCTBa,
KOTOpBIe gaeT Bam
ycayra IWA

IIpY 3aKaHIVBaHVM
CKBaKVIHBI OTKPBITBIM
CTBOAOM

Ecnu 611 pu peanusaumm paccMoTpeH-
HOTO ITPOEKTA He UCII0J1b30Banach
ycnyra IWA:

® 3aKa3uunK, BEPOATHO, 3aKYIIWL Obl
XULKOCTb A7l BCKPHLITUA TPOAYKTUB-
HBIX IIJIACTOB, BO3MOXHO He OLleHUB
Heo6X0MMOCTb XMMUIECKOTO Pas3py-
umTens. ITO MOTJIO Obl TPUBECTU

K LLOTIOJIHUTE/IbHEIM 3aTpaTaMm

Ha UCIT0/1b30BaHNe TMbKNX Tpy6/
KUCTIOTHI.

B cBo10 0uepeny, omepanmu 3amelie-
HWUA MOT7I VYUTHIBATD, @ MOTJIU U He
VUIUTLIBATb 0COGEHHOCTU 3aKaHYUBaA-
HUA

Kpome Toro, Ha 6ypoBoit MOrnu 6Lt
BO3HUKHYTb CEpPbe3HbIe 3afePIKKN
TIPY KOOPAMHALUM OTIepalnii 3aKaH-
YUBAHWA U3-32 HELOCTATOUHON KOM-
MyHUKaLUn

3aKasyuK Monyumni 6l peumylle-
CTBA IO OTAE/bHEIM COCTABAIOMUM
IIPOEKTA, HO He BLITOAY IO CYMMe
COCTABISAIOLNK

[Ipumenenve IWA momoraet yuecTsb
BCe (aKTOPHI Ha ITamax npeaBapu-
TeJbHOTO IIAHUPOBAHUA U peanusa-
1MW, YCTPAHASA TPOOETIE U PUCKU

pu pabore.

INHIK3UIJ390 30HNNVJJ0dU
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KMOKOCTWM ONA BCKPBITA MPOOYVKTMBHOMO MIMTACTA: CUNCTEMbBI

14

OPTIBRIDGE

YHusepcanvHas npoepamma, no3goAAOUAA HA OCHOBAHUU (PAKMUYECKUX OQHHBIX
npoexmuposams 6yposble pacmsopsbl, 6e3onackHble 0714 KONIeKMOPCKUX CB0LCMB niacma

JT0607 pacTBOp, MPOHWKAIOLIMIA B TTPO-
LYKTUBHLII I1ACT, BAUAET Ha YPOBEHb
no6sruu. Basko-ympyruii coctas ans
TIIyLIeHUS, PACTBOP [Y1A IEPBUYHOTO
BCKPBITUS, KWUAKOCTU 15l 06paboTKu
TIPY TIOTEPe LUPKYNALUN WIN Tiepdo-
palum - BCe 3T PacTBOPHL JOJLKHLL CO-
CTaBJIATbCA [0 TOYHON PELeIType s
6710KMPOBKN ITPOHUKHOBEHUA W, B KO-
HEYHOM WTOTe, TPeL0TBPALleHUA IT0-
BPEXIEeHUs KOJUIeKTOPCKUX CBOWCTB
TIPOAYKTUBHOTrO TacTa. [lepBbiM nra-
TOM ITpU pa3paboTKe pacTBopa, 6e3o-
TIacHOTO AJ1A KOJUIEKTOPa, ABJAETCA OIl-
pereneHune ULeanbHOro GpaKkLuOHHOTO
COCTaBa KOJIbMATaHTa.
3amaTeHTOBaHHOE MTPOTrPAMMHBbINA ITa-
keT OPTIBRIDGE* mpefoCTaBaAeT UHxKe-
HepaM M-I SWACO MHCTpPYMEHT fi1A TOY-
HOTO U GHICTPOro MO60pa
KOJIbMaTaHTOB TPeOGYEMOTO pasmepa.
IIpu ucnonb3oBaHUN ITPOrpPaMMbL
OPTIBRIDGE uixenep M-I SWACO BHo-
CUT laHHLIe 0 I1acTe U UHpOpMaLmnio
0 TTPOAYKTAX, LOCTYIHLIX B JAHHON Me-
CTHOCTU. 3aTeM IPOTPaMMa OIpesiens-
€T ONITUMAaJIbHLIN COCTaB CMECU Ha 0C-
HOBE JOCTYITHHIX KOJIbMATaHTOB AJif
3} dexTMBHOTrO 3aKyIIOPUBAHUA TIOPO-
BOBIX KaHaJl0B KOJUJIEKTOpa.
[Iporpamma OPTIBRIDGE mpepcTaBns-
€T ellle OUH IPUMEP CTPEMJIEHUA Ha-
1ref KOMITAaHWUU 06eCIIeYUTD 11e710CT-
HOCTb U JOITOCPOYHYO
TIPOAYKTUBHOCTL Baurero komnnekropa.

ITporpaMmHbIi 11aKeT
OPTIBRIDGE
rapaHTUpyeT OTCYTCTBIe
HeV30AMPOBaHHbIX
IIOPOBBIX KaHA/AOB

[Iporpamma OPTIBRIDGE coBepiIeHCTBY-
eT MONMYNAPHYI0 TEOPUIO UfeaNbHO
YIIaKOBKU, KOTOPas UCIIONb3yeT rpadm-
JeCKWii TOAXOf, 1A OTpefieNleHuns
ONTUMAJILHOTO IPaHyI0METPUYECKOTO
COCTaBa KOJIbMaTaHTa B COOTBETCTBUN

C XapaKTepPUCTUKaMN KOHKPETHOT'O
mnacra. B ocHoBe Teopum nexut nuccine-
I0BaHMe BCEX ITOP B KOHKPETHOM Ijlac-

I

= " m ””W

Te U OIpe/ieieHne rpaHyoMeTpuiec-
KOTO0 coCcTaBa MaTepuana, Heo6xoaumo-
T'0 [i/15l TIOJIHO¥ 3aKYIIOPKMN BCEX TIOPO-
BbIX KaHaJ10B.

OPTIBRIDGE mienaeT 601b1uIoN mar

BIIepe]: POrPaMMa CO3LAEeT MaTeMaTU-
YeCKy10 MOJie/lb, OCHOBAHHY0 Ha MaK-
CMMaJlbHOM pa3Mmepe mop (mpaswio D?).

C IToMOombI0 STOM MPOTPAMMBI UHKE-
Hepst M-I SWACO uccnenytoT gaHHse
KOHKPETHOTO I1aCTa, BKJl0Yas MaKCu-
MaJlbHbIN pa3Mep Iop, TPOHULLAEMOCTD
W/Win pasmep 3a60NHBIX QUILTPOB,

W COTIOCTABIIAIOT ITU JAHHBIE C UH-
(bopmaimeit o KonbMaraHTe. Mcmons-
3y JAHHY10 MOJeJlb, IPOrPaMMa
OPTIBRIDGE aBTOMAaTUYECKU CO3MAET Lie-
JIEBYI0 KPUBY1O, XapaKTEPU3YIOLLYIO OII-
TUMAJIbHY0 CMECh YacTull, Heo6Xoam-
MBIX 1Sl 3aKYTIOPKU TIOP U COKpaleHus
TIPOHWUKHOBEHWA TBEPAOit (hasht

n punbrpara B mnact. Kak Tonbko BH-
6paHa ONTUMaNbHAA CMECh, MOXHO JIET-
KO mop06parh UeaibHOe COOTHOLIEHUE
KOJIbMATaHTOB K XapaKTepUCTUKaM
LAHHOTO I1acTa.

Tax kak mporpamma OPTIBRIDGE
aHaNIU3UPYeT XapaKTEPUCTUKU KOH-
KPETHOTO IIACTa U COMIOCTaBAET UX
C JOCTYIIHEIMU B Baniem pernoxe xonb-
MaTaHTaMmu, BaM He mpuaeTca xaath
WU HECTW I0MOJIHUTE IbHEIE 3aTPaThl

OcobeHHOCTH

o TouHbI! TOR60P KONbMATAHTOB
MeCTHOTO ITPOU3BOJCTBA B COOT-
BETCTBUM C XapaKTepPUCTUKaMU
MPOAYKTUBHOTO IIacTa

© JIoAXOZUT AJA CO3LAHUA PacTBO-

POB /1 IEPBUYHOTO BCKPHITUS,

06paboTKM TP TIOTEPE UNPKY-

JIALUW, KULKOCTEN TIYUIEHUS,

3aKyIIOpPUBaHUA TPELVH U U30-

nAuMK nepdopaluoHHBIX Ka-

Hasnos

IIpenoTBpalieHe MPOHNKHOBE-

HUA pacTBOpa B MacT

Wcrnonb3oBatue hakTUIecKux

LaHHbIX O CBONCTBAX KOHKPET-

HOTO IJIacTa W JOCTYITHBIX KOJlb-

MaTaHTaxX s 0becreyeHus or-

TUMaJIbHON (WUIBTPALUOHHOM

KODKU

ITpermymecrsa

© MuHUMMU3aLUA TOBPEXAEHUA
KOJLJIEKTOPCKUX CBOWCTB ITPO-
IYKTUBHOTO I1acTa

e TTop60p KONbMATAHTOB Ha OCHO-
BaHWUU GaKTUIECKNX JAHHBIX

® CHWXKeHWe MaTepUalbHbIX
3aTpar

e OnTUMmM3aums fo6LYN
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TIporpamma OPTIBRIDGE ABNAETCA Ap- s Sl T Ll frehvst e b Peirfi
KUM [IPUMEPOM N306peTaTensHOCTI
n ycnnmi kommaruu M-I SWACO mo pas- IIpozpammroe obecneuerue OPTIBRIDGE onpedensiem yenesyio Kpusyio, Komopas Xapaxkmepusyem
pa60TKe cucreMm n MHCprMeHTOB ona onmumanvHyr cmecb 6ocmyng1x KOJIbMamaHmos, udeanbHo omse4arnwyn mpE6OBaHlUUVl KOH-
MWUHUMMU3ALUY TIOBPEKEHUIA TIPOAYK- KpemHo20 naacma. JJocmynras no scemy Mupy, npoepamma npedcmasnsem co6oti deticmseHHbill

TUBHOTO TNACTA N MAKCUMM3ALMN ucmpymMenm 0712 nodbopa pacmsopa 0715 NepBUYHO20 BCKPBIMUSA, He NOBPeXOaIoWe20 KOIeKmop-
6 6 cKux csoticms npodykmusHozo naacma. OHa makxe Moxem 6bImb UCNONBL30BAHA NPU Pa3pabomke

Ro6bram. JIna monyyexna 6onee mo- JKudKocmel 0717 3aKynopuBaHUA MPewuH U 06pabomxe npu nomepe YUPKYAAYUL, 4 MakKxe co30a-

Ipo6HOTi nHbOPMaLUK 06 orbITe UC- HUU peyenmyp BA3KO-ynpyaux cocmasos 0na enyueHus u neppopayuoHHbIx xuoxocmeti 80 8pema

071b30BaHUA TPorpaMmMur OPTIBRIDGE onepayutl 3aKAHYUBAHUA U PEMOHMA CKBWKUH.

TIOBCEMY MUPY CBAXUTECH C PErUOHALb-

HBIM NTPEJICTaBUTEJIEM KOMITAHUN

M-I SWACO.

INHIK3UIJ390 30HNNVJJ0dU



NMPOrPAMMHOE OBECMEYEHWNE
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[ IPBOP I10 MICCAEAOBAHIIO KOABMATALIVIN 3ABOVHBIX @MABTPOB

IIpubop, nomozaroujull usbexams 3aKynopusaHus 3a60UHbIX unbMpPos
U MAKCUMANbHO YBEUYUMDb NPOU3BOOUMENBHOCMb CKBWKUHBL

B03MOXHBIN ClleHapuit: IIPU UCTIONb30-
BaHWUM OFHOTO U3 PACTBOPOB ANA
BCKDLITUA IIPOAYKTUBHOTO IIACTa HO-
BOTO ITOKONIeHUA OT KoMmaHuu M-I
SWACO, mpoeKTHaA 30Ha JOCTUTALTCA
ropaszo 6LICTPeE, YeM 0XKUAANOCH, CIIO-
cO6CTBYA I3KOHOMUW BPEMEHU U IEHET.
Ha stom arane Bul MoxeTe CTONKHYTHCA
C cUTyaumeli, KoTopas MOXeT CTOUTb
BCeX COKOHOMJIEHHBIX CPEJICTB, eC/IN He
OYLYT MPUHATH HE06XOAUMbIE MEDHL.
3aKaHYMBaHWE CKBAXUHBL OTKPLITHIM
CTBOJIOM TPEOYET UCIIOJIb30BaHUA Of-
HOTO0 13 MHOXeCTBa 3a607HbIX HUIbT-
POB [U1 KOHTPOJIA MOCTYIUIEHUA TTeCKa
B CKBaXKUHY. Bo BpeMs pasmelneHus
000py0BaHUA 3aKaHINBAHUA PACTBOD
L7151 BCKPHITUA IIPOAYKTUBHOTO I1acTa
LOJLKEH OocTaBaTbcA B cTBOLE. [I03xXe,
Ha HaYa/lbHOM 3Tare J065MY, PacTBOP
LOJLKEH ITPYU BLIXOJie Ha IIOBEPXHOCTb
cB0O6OAHO MPONTU Yepe3 3aboiiHbIe
bwnbrpsl. Ha 3ToM 3Tare Heobxonumo,
4TOOLI PPAKUNOHHBIN COCTAB KOJbMa-
TaHTa, 32007iHbIe GUILTPHL U KOHLEHT-
paums TBeproit hassl B pacTBOpe OGbUIK
WAeasbHO MOR06paHLL APYT K APYTY.
B mpoTuBHOM Ciy4ae, BO3MOXKHO 3aKy-
TIopuBaHue GWUIbTPa, KOTOPOE He TOJb-
KO CHWX2eT IIPOU3BOANTENILHOCTD,
HO 1 TIOBLIIAET PUCK 3P03UU 3a601HBIX
(GWnbTPOB, MPUBOAALLElL K BHEIUIAHO-
BBLIM PACcXOfiaM Ha BOCCTAHOBJIEHUE
CBOVACTB IU1aCTa X BO3MOXHOMY CHUKe-
HUI0 IPOU3BOAUTENLHOCTU CKBAKUHBL
B IOJITOCPOYHOW ITEPCIIEKTUBE.

[lo ceropHAuIHero AHA MPUXOANIIOCH
IIPUOCTaHABINBATb BCE PABOTHI, ITOKa
13 1abopaTopu, KyZLa HalpaBisIUCh
00pasubl pacTBOPa, He MOCTYIIANM pe-
3yJ/IbTaThl aHaNU3a. Bonbuie He HyXKHO
wparb. C momombio IIPUBOPA 110 VICCIIE-
TOBAHUIO KOJIEMATAIIAY 3ABOVIHBIX
OUBLTPOB* (PST*) KoMmaHuwn
M-I SWACO Bui 6yzneTe B peanbHOM Bpe-
MeHU ToJ1yYaTh UHGOPMALNIO O TOM,
CMOXeT 1V PacTBOP, HAXOAAWMNNICA
B KOJIbLIEBOM IIPOCTPAHCTBE, CBOGOLHO
TIPONTH 06paTHO uepes 3a60nHbIE
GWnbTPHL. 3aNaTeHTOBaHHOE U3AeNne
COYETAETCA C J110OLIMU TUTTAMW DWIILT-
POB U MOXET UCII0/1b30BATbCA ANls TeC-
TUPOBAHUA PACTBOPOB ANs IEPBUYHOTO
BCKDLITUA KaK Ha OCHOBE UHBEPTHOMN
3MYNbCUW, TaK U HA BOAHOW OCHOBE.

JaHHbI TPUOOP MO3BONAET COKpa-
TUTb BPEMA IIPOCTOSA, 3aTPAThl U MaKCU-
MaJIbHO YBEIUYUTb IIPOU3BOLNTE N b-
HOCTb CKBaXuHbl. PST - 370 enje ognu
mpuMep yeunuin kommaruu M-I SWACO
TIOBLICUTb IIPOU3BOAUTENLHOCTD Baureit
CKBaXUHBL.

baaroaaps Texnoaorm
kommamym M-I SWACO
KOHTPOAb Ka4eCTBa
IepeMeIaeTcs

13 2aboparTopyt

Ha OypOByIO

Co BpeMeHeM s U3YYEHUA BIUAHUA
TBEPLOI (askl, copepKalleiica B pac-
TBOPAX, Ha 3aKyIOPUBaHUe 3a60MHbIX
(bwibTpoB 61U paspaboTaHb 1abopa-
TOpHbIE PUGOPLL. CHaYaNa MOABUIUCH
TIO/IHOMACWUITAOHbIE IUPKYIALNOHHbBIE
KOHTYDHI C cexumneit Gunbrpa, 3ateM na-
6opaTopHbIi MPn6OP, KOTOPLI MOze-
MpOBan IBWXEHWe 6YPOBOrO pacTBOpa
yepe3 GUILTP NPU TOCTOAHHOW CKOPO-
ctu notoka. HecmoTps Ha TO, YTO U 3a-
MKHYTHIN KOHTYP, U MOLLeNUPYOINUA
TIPUOOP MPEOCTABIANU LIEeHHY0 UH-
bopmanmio, 06a He TOAXO[WIN IS
TIPUMeHEHUs B TI0JIEBLIX YCIIOBUAX.

M-I SWACO coBmecTHO ¢ Bepymen
HOPBEXCKOIi He(Ten00bIBaOLE KOM-
maxHueint paspabotanu PST, pocToit
B UCIION1b30BaHUW IIPUGODP, TO3BOAIO-
Wit 6HICTPO ITPOBEPUTD KAYECTBO pac-
TBOpPA MPAMO Ha 6YPOBOIA MU PACTBOP-
HOM y3J1€ 1 06eCTIeUnTb OITUMAJIbHOE
cocrosHue 6ypoBOro pacTBopa Ieper,
3aKaHYMBaHUeM. JJaHHLI! TPNU6Op mos3-
BOAWI He(TELOOLIBAIOMM KOMITAHUAM,
paboTaiommM Ha MECTOPOXKLEHUAX TIO
BCEMY MUpY, 6051€e yBEPEHHO roTO-
BUTbCA K OIlEpPAlUAM 3aKaHUNBAHUS,
He 6eCIOKOACh 0 3aKyIIOPUBAHUN
GbunbTpoB.

C momombio BaHHOro mpubopa Hed-
Tef00LIBAIOIAN KOMITAHWA MOXKET CIKO-
HOMUTb Ha CTOUMOCTW IIPUTOTOBIIEHUA
LOTONIHUTENLHOTO 00BEMA KUAKOCTN
3aKaHYUBAHUA WIN IIPUTOTOBIEHUN
HOBOT'O PacTBOPa, TaK KaK CKBaXKMHa
MOXET OLITb 3aKOHYEHA PaCTBOPOM sl
BCKPLITUA IIPOAYKTUBHOTO IIIACTA,

ITPHBOP IT0 HCCIIEJOBAHHIO
KOJIBMATALJHH 3AFOHHBIX ®HJIBTPOB
(PST). IIpu 3aKGHYUBAHUU CKBAXUHBL
OMKPBIMBIM CMBONOM peulaioujee 3HayeHue
uMeem paspabomxa peyenmypsl pacmsopa
0717 BCKPBLIMUSA NPOOYKMUBHO20 NAACMA

u ezo nocnedynouee obenyxusarue. Twa-
menbHbll N0060p PPaKyuUoHHO20 cocmasa
msepdoli pa3zbl Heobxodum, npexde 8cezo,
0714 3aKyNnopusaHus nop naacma, noosep-
2aoujezoca sBozdeticmsutr. B danvHeliwem
npu Heobxodumocmu oH A0KeH No380-
UMb Ocyuwecmaums 06pamHyi npoMbIBKY
uepe3 omsepcmus 060py00B8aAHUA 3AKAH-
wusaHus. [lepsoHauanvHas paspabomka

U UcnsimaHuA pacmaopa 00/KHb NPOBO-
dumbca 8 1a6OPAMOPHDIX YC0BUAX, HO NPU
Heobxo0uMocmu nposecmu UCNbIMaHus Ha
06pamHyto npomMbIBKY 8 npoyecce 6ypeHua
npoMblcn08ble 06PA3Ybl NPUXOOUMCA
cpouHo docmasnAms 8 1a60PaMopuI0 Ha
6bepeay, umo Heu3bexHo Bedem K npocmosm
8 pabome. Komnanus M-I SWACO paspa6o-
mana [IPUEOP 110 HCC/IELOBAHUI
KOJIBMATAIJH Y 3ABOMHBIX ®UJIBTPOB dns
nposedeHus ucnsimanull pacmsopa Ha
06pamHyio npombl8KY Ha 6yposotl. [Ipubop
n0380J1A€M MECMuUpOBAMb 8 PEAbHOM
BpeMeHU NPOMBICIOBble PACMBOPbL HA
obpasyax, uOeHMUYHbIX PuNILMpam
3axanvusaHus. Tecmep marxe moxem
ucnonb308amucA 014 onpedeneHus onmu-
MANBHO20 XUMUYECKO20 COCMABA
JKudKocmet 021 OHUCMKU CMBOA, MAKUX
Kax BREAKFREE* unu BREAKDOWN* om
Komnanuu M-I SWACO.



TIapaMeTphl KOTOPOTO TIIATEILHO Bhl-
POBHEHLL. [JOMONHUTEIbHASA 3KOHOMUA
MOXET OBITb TaK)Ke [OCTUTHYTA bnaro-
[apsA OMTUMMU3ALNU PabOYUX XApaKTe-
PUCTUK 060PYAOBAHNA OYUCTKU U CO-
KpalleHWio BpeMeHU 6ypeHust.
Bnaropaps TecTupoBanuio 06pasios
pacTBopa Ha 6YPOBOW BO3MOXHA 3KO-
HOMUSA Ha 3aTPATaX, BhI3BAHHBIX IPO-
CTOEM B OXWAHUW PE3YJIbTaToB N1a60-
PaTOPHLIX UCTILITAHWIA.

PST npeaocrasasier
HajeXHbIe AaHHbIe
He3aBCVIMO OT THIIA
¢uabTpa

HesaBucuMo oT TOTO, 3aKaHYMBAETE N
BbI CKBRXWUHY IIPU IIOMOLIY CITeliualb-
HOT0 060PYZL0BaHMA 3aKaHUMBAHUA
WU OTKPBITHIM CTBOJIOM C TPaBUHBIM
(bWILTPOM C IIPOBOJIOYHON 0OMOTKOW
WIU C OBHUM U3 60ee CILOKHBIX Guib-
TpPOB TUMa "premium"”, Bet MoxeTe
OBITH CIIOKOWHLI 6n1arofaps nHdopma-
1y, monyvyaemon ¢ momousto [IPUB0-
PA T10 UCCJIELOBAHNIO KOJIbMATA-
ITUY 3ABOVHBIX ®UJILTPOB ot
kommanuu M-I SWACO. Eme Ha cTragun
Pa3paboTKU ONHUM U3 TTIaBHBIX KPUTe-
pveB Obi1a BO3MOXKHOCTb UCTIONb30-
BaTb MPUGOP IJ1 TECTUPOBAHUA BCEX
TUIIOB (WUJIbTPOB, UMEIUKCA

Ha PHIHKE.

HcmbiTaTenbHan sueika npuéopa
PST crioco6Ha BMecTUTb 06pasel] hunb-
Tpa moboro Tmra. [ins mpeaBapuTeb-
HO HaIlONIHEHHLIX GUILTPOB ObIIN pas-
paboTaHbl CrielanbHLIe IepKaTeny,

a 06pa31bl IPOBOJIOYHLIX, MEXaHUYEC-
KU paclInpAeMbIX, MHOTOCI0MHbIX

W MeTaJI0KepaMuyecknx GwisTpos
MOTYT OBITh TIONYYEHb! U3 CEKLNA, BHI-

PEe3aHHLIX U3 6yaymux hakTuyecknx
(bnnbTpoB, YTO6HI He MoONAraThes Ha
WLieanbHble pa3Mepsl OTBEPCTUN.

Ilepep criyckoM dunbTpa B MPOAyK-
TUBHBIIA [1ACT CITELMANUCT IT0 6ypo-
BLIM pacTBOpam Kommaxuun M-I SWACO
Ha 6ypoBoii 3arpyxaet B IIPUBOP
110 MCCIELOBAHNUIO KOJIBMATALIN
3ABOVHLBIX ®UJIBTPOB pemnpe3eHTaTUB-
HBIW 06pa3sel] UCI0Jb3yeMoro GpuabT-
pa. 3aTeM uepe3 QUNLTP MPOIMYCKaALT-
cs 06pasel] CKBOXUHHOTO drionpa.
WHxeHep He3aMeLIUTENbHO OIlpese-
JISIeT, CMOXET JIX PACTBOP B CKBAXKUHE
CBOGOZHO TPONTY Uepe3 GUNLTP uan
Heo6XoMMa NOTONHUTENbHARA 00pa-
60TKa WK 3aMelLleHue Tiepe], HauanoM
mpolecca 3akaHunsanus. Koxnerpyk-
uusa [TPYBOPA I10 UCCJIELOBAHHIO
KOJIbMATAIIAY 3ABOMHBIX GUJIBT-
POB 10BONBHO ITPOCTA W CXOXKA C KOH-
CTPYyKuMei mpubopa s onpeneneHus
bunbrpaunortbix ceoicts AHY, mo-
3TOMY 110607 UHKEHep 0 GYPOBLIM
pacreopam kommnanun M-I SWACO 3Ha-
KOM C IIPUHLUIIOM PabOTHI JAHHOTO yC-
TpoiicTBa. HecmoTps Ha To, UTO 3TO OT-
HOCUTEJIbHO ITPOCTOM IIpub0p,
TOYHOCTb Pe3YJIbTAaTOB TECTUPOBAHNA
B HeM 6bla OATBEPKAEHA Ha MECTO-
POXZEHUAX IO BCEMY MUPY.

IIpu ncronb3oBamu B CeBepHOM MO-
pe, CIIA, Kutae, 3ananHovt Abpuke
w apyrux mectax IIPMBOP I10 MCCJIE-
JTOBAHMIO KOJIbMATAITUY 3ABOY-
HBIX ®MJIBTPOB mpopeMOHCTpUPOBa
BhIZjatoMniicA K03 bULMEHT YCITeNIHBIX
PE3YJIbTaToB, IPUONUKAIOWUIACA
K 100%. Hv Ha 0[1HOM U3 CKBAXUH,
Ha KOTOPHIX OH UCITONIb30BAICA ANA
IIPOBEPKU KAauecTBa PacTBoOpa, Guibrp
He 3a61BasCA Ha HavasbHOM 3Tare 10-
6brum. PST hakTugeckn omor ofHown
HedTeno0LIBaOLe KOMITAaHUMN U36e-

OcobeHHOCTH

e [ToXORUT [1A BCEX TUIIOB
bunbTpoB

e [ToAXOAUT 1A TECTUPOBAHUA
PacTBOPOB Kak Ha OCHOBE
WHBEPTHOW 3MYTIbCUN, TaK
W Ha BOAHOW OCHOBE

e JIpocToTa KOHCTPYKIUMN

© CXOXecTb C KOHCTPYKUMEeN
mpu6opa 1A OMpeneNneHns
¢dunbrpaunoHHbix cBoiicTs AHU

® B03MOXHOCTb TECTUPOBAHUA
06pasuoB Ha 6ypoBon

IIpenmyinecrsa

® CHUKeHUe PUCKOB

® [lonyyeHne JaHHLIX O
COCTOSIHUM PacTBOpaA B
peanbHOM BpeMeH!

e [TonyyeHne TOYHBIX
PE3YJILTaTOB 32 MUHUMAILHOE
BpEMs

e OnTMMMU3aLUA PaboTH
000pyA0BaHNA OYNCTKY
W BpeMeHW OypeHus

® He HyHO 6071bl1Ie XKOATH
Pe3ynbTaTH 1ab0paTopPHLIX
WCTILITaHU

® JKOHOMUS BpeMeHU Ha
obyuenue

aTb CepPbe3HLIX MPobeM, Koraa 6110
00HAPYKEHO, YTO PACTBOP, KOTOPLIi
WCII0Nb30BaICA 1l OYPEHUs TIEPBOTO
TOPU30HTALLHOTO YYACTKA, HE MOXKET
ObITh TIPUMEHEH A1 3aKaHYNBAHUA
CKBXUHBI, TaK KaK OH 3aKyIOpUBaJl
obpasey punbrpa.

INHIK3UIJ390 30HNNVJJ0dU
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TPRO ST

Komnvromepras modenv TPRO ST dobasnsem ysepeHHOCMU

Kommanusa M-I SWACO paspaboTtana
060pyR0BaHme 1a60PaTOPHOrO TECTH-
POBAHMA U KOMITbIOTEPHOTO MOZLENUPO-
BAHUA A7l TOYHOTO OIIpefieNieHns
W IIPOTHO3UPOBaHUs PabOUNX XapaKTe-
puctuk pacrsopa ISOTHERM* B ckBa-
UHAX C 06BIMU YCIOBUAMU. YHU-
KasbHOCTb JAHHBIX MOZIeJIeil B 0Tpacau
3aKJ1l0YaeTCs B TOM, YTO OHU HaIlpaBe-
HHI Ha OTIpeJieJIeHHbIE Pe0JloTUIEeCcKue
CBOWCTBA PACTBOPOB W, UTO H0Jee BaX-
HO, CIIOCOGHBI ITPOTUBOCTOATH KOHBEK-
TUBHBIM TEIUI0BLIM [IOTEPSAM.
Jononuexuem pacrsopa ISOTHERM
W HalIlero CO6GCTBEHHOTO arlnapara Ajs
OIIPeZleNIeHus TETIOMPOBOAHOCTU AB-
JIAeTCS VHUKaNbHAs KOMITbIOTEPHAS MO-
ZLenb, Crioco6Has MOJeIMPOBATh MOBE-
LeHWUe HbIOTOHOBCKOWA 1 He
HEHbIOTOHOBCKOW XUAKOCTY B KOJIblle-
BOM IIPOCTPAHCTBE ANA OIPELEeNeHns
TEMIIEPATYPHOIL pErpeccun Bo BpeMs
LOGBIYYU U 3aKPHITUSA CKBRKUHBL. 3ama-
TEHTOBaHHas KOMITbIOTEPHASA MOZENb
TPRO ST*, Brtovatomas B ces anro-
PWTMEI 11 PACTBOPOB, Pa3paboTaHHLIX
C YUETOM PEO0JIOTUYECKUX CBOUCTB,
YYUTHIBAET TEMITEPATYPY U IPOU3BOLM-
TEJILHOCTb CKBAXXUHLL, TeTnohusnyec-
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Kue CBOICTBA IKCIUIyaTalMOHHOM U 06-
CafHO KOJLOHH, BHELUTHUE YCIL0BUA

W N30IMPYIOLYI0 TAKEPHYIO KULKOCTb.
JTa CNOXHAaA KOMITLIOTEPHAA ITPOTPaM-
Ma pacCUMUTLIBAET TeMIIePaTyPHLIA
mpodub 10 BCEMY CTBOJY CKBAXUHLL
BO BpeMs Hayaja A06buK, crauoHap-
HO paboTh U Ha IPOTSAKEHWUU 3aKPHI-
TUS CKBAKUHBL.
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Hcmonb3ys mogens TPRO ST, MoxHO
C BBICOKOW CTENEHbI0 YBEPEHHOCTU OIN-
PELenuTh, Ha KaKoe BpeMst MOXKHO 3a-
KPBITh CKBaXKWHY, ITEPeL, TEM KaK He0b-
XOZMMO OYZIeT BOCCTAHOBUTD
9KCIUIYATALUI0 CKBKUHEL WIN HAuu-
HaTb IIPUHUMATb MEPHL TI0 YCTPaHEHUIO
HEUCITPaBHOCTEN.



MPOrPAMMHOE OBECTIEYHEHWE

VIRTUAL CF

MowHoe npoepammHoe obecneuerue 013 pa3pabomku
U ONMUMU3ayuUU NPoyeccos 3aKAHYUBAHUA

IIpn 3amelierun 6ypoBOro pacTeopa
XWKOCTBIO 3aKaHYMBAHWA U PACTBO-
POM J15l IEPBUYHOTO BCKPLITUA TPEOY-
€TCA BECTU KOHTPOJIb 32 KII0UEBbIMU
ITapamMeTpamu, YToOLI U36eaTh MosAB-
JIeHWs cepbe3HbIX POobIIeM, TAKUX Kak
yBeNUYeHUe BpeMeHU OypeHus, mmo-
BPEX/ieHWe KOJIEKTOPCKUX CBOMCTB
I1aCTa, YBeNWYeHne 3aTpaT Ha 0YUCTKY
1 GunbTpanmio, CHYXEHUE IPON3BOAN-
TeJIHOCTU.

3amnaTeHTOBAHHBIN MPOrPAMMHLIV
makeT VIRTUAL CF* yuuthiBaeT Bce na-
PaMeTpbl, yCTPaHAA HeOoNpeneneHHOCTh
IIPY IIPOBEJleHNU OTTePalNil 3aKaHIU-
BaHUA. JJAHHbIN COXHbBIA 00beANHEeH-
HbIi TAKeT KOMITbIOTEPHLIX ITPOrPamMM
TI03BOJIAET MOJIENINPOBATb INAPABINKY
W mpodunm 3aMell}eHUA PacTBOPOB TA-
JeJbIX CONEN U OPYTUX KULKOCTEN 3a-
KaHYMBaHUA A YAYILIEHUA OYUCTKY
CTBOJIA CKBKUHBIL W, B KOHEUHOM WUTOTE,
yBeNUeHUA MPoAyKTUBHOCTY Baureit
CKBRXUHHI.

C momo1mb0 AAHHOT'0 MOIHOTO MaKe-
Ta IPOrPaMMHOTO0 00ECTIeYeHUA UHIKe-
Hep M-I SWACO monyyaeT BO3MOXHOCTb
C HEITpeB30WeHHON TOYHOCTbIO:
® MUHUMW3NPOBATL BPEMA 3aMelleHNA

PacTBOPOB Ha OYPOBOW IIOCPELCTBOM
pacyera BceX KPUTUYECKUX NIepeMeH-

HBIX B CKBR)XXUHE, BKJlI0Yas 06beM 6y-

(bepHOW XUAKOCTW, Pe0IoTUIEeCKUne

CnpoeKTUPOBaHHOE 3aMeleHune*
Arine Density Profile 5|

F.' —. 'i- S
A \

%: \1"-. é: \1"\
i [ 2 SN

Wiek ddwusatian

CBOVACTBA, PEXUM PabOTHI PACTBOPA,
CKOPOCTb, BPEMs. KOHTAKTa, YUCII0 XO-
II0B HAcOCa, 1aBJleHNe HarHeTaHus

n anbdepeHunanbHOe faBleHme.
PaspabarsiaTh poLeRypy 3amelle-
HUS, OTBEYAoWyio TpeGoBaHMAM 060-
DYZOBaHWs, IOCPEACTBOM BBELEHUA
TOYHON UHGOPMALUU O TeOMETPUN
CKBAXXUHBI, BKJII0YAsA YI71bI HAKIIOHA,
W pacyeTa Takux MapaMeTpoB, KaK I'm-
LpaBlNyIecKas MOWHOCTb, 06BEM pac-
TBOPA, CKOPOCTb ITOTOKA, AABJIEHUE
OITPECCOBKU W IIPOTUBOZABIIEHUE -

W BCe 3TO Ha OCHOBE (haKTUIeCKnX
IAHHLIX O TEOMETPUN CKBAXKWHBI.
06ecrieunBaTh 6€30MacHOCTb W YII-
paBjleHWe CKBAXUHO TOCPEACTBOM
co3paHuA rpadKoB POTUBOLABIE-
HWA B TEX CUTYaLUUAX, KOIAa Heo0xo-
IVMO MOLLEPHKUBATH 3a601HOE WK
InddeperHunanbHOe faBLEHNE.

Arrive Fise [rarmcild [V
Oparmn [Opmmmr
Wil e ]

Lot athe riuhesy Bl |
Coemante [T35 ppg OFM 10 Brom
Ul Se [ Giteria

ElaEE

FIEINIE
Langosgs [Eroen 3]
MiSWACO...

EICIE

2l

06ecmeyunBaTh r’MbKUe OIEPALUOH-
Hble TApaMeTpPhl AJ1sl CKBAXKUH C Kpu-
TUYECKUMM YCII0BUSMMU TIOCPEACTBOM
MOJeINPOBaHUA 3aMellleHMUs PacTBO-
pa B N11060M HaIpaBneHuy, Habnozae-
HUSA 32 BCEMM PACcTBOPaMU 3aMelle-
HUA B BUAe QyHKUMU 06beMa UIn
XOJ10B TIOPLIHS HACOCA U 0TOOPaKe-
HUsl TT0J10)KEHUs, AaBJIEHUs, CKOPOCTU
W Ipyroi uidopmaumu B 11060ii Tou-
Ke CTBOJIA CKBA)KUHBL.
OnTUMWU3NPOBATb IKOHOMWUHOCTb
XUIKOCTU 3aKaHYUBAHUS TOCPELCT-
BOM ITPOTHO3UPOBAHUA SKBUBAJIEHT-
HOM CTaTUYECKOMN IZIOTHOCTM U TIJI0T-
HOCTW UCII0J1b3yEMOT0 COMAHOTO
PacTBOpa B N11060 TOUKE CKBAXKUHEI,
[IPUHUMAsA BO BHUMAHUE PasHULY
TEeMIIepPaTyp Ha IOBEPXHOCTU 1 3a-
60e, UTO 0COOEHHO BAXHO B X0J10]]-
HBIX, TJ1yOOKOBOAHLIX 30HAX.

INHIK3UIJ390 30HNNVJJ0dU
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VIRTUAL RDF

Cneuuaﬂu3up03aHHbze npo2pammanl 014 obecneveHus yesiocmHocmu njaacma

Virtual RDF

IIporpammuoe o6ecnevenve VIRTUAL
RDF* (pacTBOpHI A1l BCKPLITUA
IIPOAYKTUBHOTO IJIACTA) OCTYITHO
corpyarunkam M-I SWACO. VIRTUAL
RDF cocTonT 13 makeTa mporpam,
WCIIOJIb3YEeMBIX Al BLI6ODA,
pas3paboTKn n omTUMU3aLUN GYPOBLIX
pacTBopoB. ITakeT BKJI0YaET B ce0
Takue nporpamms kak OPTIBRIDGE,
FINV*, RDFX*, BREAKER ADVISOR*,

RDF FORMULATOR* ¥ HD BRINE °
SOLIDS CALCULATOR*. Kpome Toro,

B TTAKET BKJLIOUEHHLI CIIPaBOYHLIE

Moaynn u Tabnuust ot M-I SWACO.

OptiBridge omrumusupyet dpak-
1IUOHHBIN COCTAB KOJIbMAaTaHTa
B COOTBETCTBWUU CO CBONCTBAMU

ITPOAYKTUBHOTO IIACTA, TAKUMU KaK
pasmep 1op (MPeANoYTUTETILHEE)
WIN TTPOHU11AEMOCTb.

FINV ompepenaeT moTeHUMANbHYO
IyOUHY TPOHUKHOBEHUA HUb-
TpaTa B 3aBUCUMOCTU OT BPEMEHWU
BO371eMCTBUA U QUNBTPALUOHHBIX
CBOWCTB.

HD BRINE SoLIDS CALCULATOR
I03BOJISIET 60Jl€€ TOUHO OMPEEeNiTh
cozepxanne TBeproit hasst B pacT-
BOPAaX Y1l BCKPHITUA TPOAYKTUBHOTO
I1aCTa, IPUTOTOBJIEHHBIX HA OCHOBE
PaCTBOPOB TAKEJILIX CONEW, TAKUX
Kak hopMuar kanus/uesus

WU 6POMUT KabLins/1IIMHKA,

I10 CPABHEHWIO C TPASULUOHHLIM
PETOPTHLIM aHAIU30M.

RDFX nomoraeT nHxeHepy
IIPOEKTA MPABWIbHO [IOA06PaTh
PACTBOD 1l BCKPLITUA IIPOAYK-
TUBHOT'O I1J1aCTa B KOHKPETHOM
IIPOEeKTe.

RDF FORMULATOR — 3TO ITpOrpamMma
A7s of6opa pelenTyps 6yposoro
pacTBOPA, MO3BONAOLAA TOTOBUTD
PacTBOPHL Ha BOAHOW OCHOBE

W Ha 0CHOBE UHBEPTHOW 3MY/IbCUN.
C ee TTOMO1LbI0 MOXHO COCTABAATH
M106ble CUCTEMBI PACTBOPOB 1A
IIEPBUYHOTO BCKPHITUS, IIPUMEHSA-
eMbix B Kommarun M-I SWACO.
BREAKER ADVISOR — 3TO IIPOrPaMMma,
TIOMOTaloIAs UHKXEHEPAM IIPOEKT,/
VHXeHepaM IT0 OIlepaluAM 3aKaH-
YUBaHUA B BLIOOPE COOTBETCTBY10-
1ero pa3pymnTens aasa KOHKpeTHOro
mpoekTa. IIporpamma ucrmonb3yer
nHbOpPMaLNIO 0 IPOAYKTUBHOM
I1aCTe, PorpaMmam GypeHus,
3aKaHUYMBAHUA U [OOBIUN.
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DIPRO

B cucmeme UCNOJIb3YIOMCA pacmaopbl conet GsyxsaﬂeHmezx

Memasios 8bICOKOU NI0OMHOCMU 0J1A CO30aHUA BbICOKOKAYECMBEHHbIX

SMARTRDF
TECHNOLOGY

pacmsopos 6e3 6UONONUMEPOB 0J11 NePBUHHO20 BCKPbIMUA NPOOYKMUBHBIX NAACMOB

NMPNMMEHEHWME

B GeperoBbix 1 MOPCKUX MPOEKTAX

B KaYeCTBE XULKOCTU 3aKaHYUBAHUA
Ha 0CHOBE PacTBOPOB COJei ;BYXBa-
JIEHTHBIX METAJUI0B W/UIN B KauecTse
PacTBOpa A5 IEPBUYHOTO BCKPLITUA
IIPOZYKTUBHOTO IUIACTA C BLICOKUM
3HaUEHUEeM IJIOTHOCTU IPU HU3KOM
COZLepXKaHu TBepAon Gassl.

.I'IPDEI'IEMI:I

IIpu co3paHum pacTeopa Ans epend-
HOT'O BCKPLITUA C UCIIONIb30BAHUEM
KOHI|eHTPUPOBAHHBIX COJIEN BYXBa-
JIEHTHBIX METJ1I0B BO3HUKAET MPO6-
J1eMa UX HeCOBMECTUMOCTU C 6UoIIo-
JIUMEPAMU, UTO MElIaeT JOCTUYb OIITU-
MaJIbHOT'O PEO0JI0TUYECKOT0 IPOhus
L7 pelIeHUs 33734 OUUCTKU CTBOJA
CKB@KVMHHI OT LIJIaMa U CO37IaHUsl HU3-
KWUX 3HAUEHWU SKBUBAIIEHTHOW LIUPKY-
NALMOHHON TOTHOCTU. K ToMy e
(unbTpannonHse KOpkK, 06pa3oBaH-
Hble CUCTEMaMy Ha OCHOBE PacTBOPOB
COJIeii IIBYXBAJIEHTHLIX METAJ10B/610-
TIO/IUMEPOB, CO3AABAIN OIPELeNIeHHbIE
IIPO6IEMbI ITPU OUUCTKE CTBOJIA U YBeE-
JIMYUBAJIU BPEMSA U 3aTPATHL HA ee
TIpOBEZEHNE.

.PELIJEHVIFI

B cucreme DIPRO NCTTONB3YIOTCA KUT-
KOCTU Ha OCHOBe COJleli pasnnyuHbIX
IBYXBaJIEHTHBIX METAJJ10B, I03BOJIAIO-
e J0CTNYb BEICOKUX 3HAYE€HW IIO0T-
HOCTW IIPU HU3KOM COZiePXaHUM TBEp-
noii dasbl. OHM 06Pa3yIOT TOHKYIO,
HeMpoHNLAeMy10 GUNbTPaLiMOHHY10
KOPKY U UMEIOT BLICOKME 3HaUeHUs
BA3KOCTW IIPU HU3KOW CKOPOCTY CABUTA
(BHCC) mpu HU3KWUX 3HAYEHUAX SKBU-
BaJIEHTHOW UNPKYIALNOHHON 10T~
HOCTHU.

.SKDHDMI/IKA

Huskue 3HaueHUA IKBUBANIEHTHON
LUPKYALUOHHON IIOTHOCTU CUCTEMBL
DIPRO cokpamaloT LOporocToaume
TTOTEPW PACTBOPA IPU ETO TIPOHUK-
HOBEHUU B I1ACT U IIOBPEXAEHUE
mnacra. Cucrema uMeeT BLICOKYIO COB-
MEeCTUMOCTb C APYTUMU KULKOCTAMU

" CTI0CO6AMU 3aKAHUMBAHUS, €8 MOXHO
WCIIONb30BaTh BTOPUYHO,  TOHKAA
(bwunbTpaMoHHAA KOPKa, KOTOpas
MOXeT ObITb BbIBeieHa IIPAKTUYECKN
yepes nt06oe 060pynoOBaHMe 3aKAHIN-
BaHUA, COXPAHAET KOJLIEKTOPCKUE
CBOCTBA IIPOAYKTUBHOTO IT1ACTa.

.SKDJ'IDFIA‘-IHDCT!:

Bce xommonenTst cucremst DIPRO
paspeluenst i ipumererua B CIIA
1 B CeBepHOM MOpe ITpU YCI0BUN
WCIIONb30BaHUA YTBEPKAEHHBIX
CONAHLIX PAaCTBOPOB-OCHOB.

Cucrema DIPRO

Ha OCHOBE pacTBOpPOB
COJeM ABYXBaAEHTHBIX
MeTaAAO0B I103BOAsIeT
AOCTIYD BBICOKMX
3HAYEeHI IIAOTHOCTH
TPV HU3KOM COAep KaHMIL
TBepAOoI (asbl,
MaKCMMaAbHO COXpaHsIeT
KOA1€KTOPCKMe CBOVICTBA
IIPOAYKTMBHOTIO I11aCTa
11 00ecIIeunBaeT AeTKyIo
OUWICTKY CTBOAA
CKBaKVHBI

B xauecTBe ocHOBH B cucTeme DIPRO
WCITO/b3YIOTCA CONU IUBAJIEHTHBIX
KaTMoHOB U nx cmecu - CaCly, CaBr,,
CaCl,/CaBr,, CaBr,/ZnBr,, n CaCl,/
CaBr,/ZnBr, - B fuamnasote mi0THOCTEN
11,5 - 17,5 dyHros/rannox (1,4 —

2,1 xr/n). C m1060ii 13 3TUX OCHOB

B CUCTeMe IIPUMEHAOTCA YHUKAJIbHbIE
3arycTuteny,/no6aBku ias KOHTPONA
GbwnbTpauum u KapboHaT Kanbums
oIperieneHHOro GPakIMOHHOTO COCTa-
Ba B KQUECTBe KOJIbMATaHTa Jj1s 00pa-
30BaHUA TOHKON QUIbTPALUOHHON
KOPKU U HU3KUX CKOpPOCTeN PuibT-
paLum C 1eN1bl0 COXPaHEHUA KOJleK-
TOPCKUX CBOWCTB IPOAYKTUBHOTO
macra.

Hu3kune 3Hauenua skBuBaneHTHOW
LUPKYAALUOHHON II0THOCTU
PacTBOpPA MPeAOTBpalaloT ry6okoe
TIPOHWKHOBEHWE PAcTBOpA B INACT,

YTO 0COGEHHO BAXKHO IIPU BCKPLITUYN
TOPU30HTOB C HU3KUM I'PaieHTOM
TUAPOPA3PHIBA, TAKUX, KOTOPLIE YaCTO
BCTPEVANOTCA TPU T1YOOKOBOJHOM
GypeHun.

Bnaropaps BO3MOXHOCTU TOYHON
Pa3paboTKN CUCTEMBL, @ TaKKe ee
ru6xocTy, DIPRO MOXET UMETD
TJIOTHOCTDb B Anarasoxe ot 11,5
1o 17,5 ¢yxros/rannoH (ot 1,4 no
2,1 XT/7) N IPUMEHATLCA 11 MHOTUX
Crtoco60B 3aKaHYNBAHUA CKBAXKWUHBI:
© OTKPLITHIN CTBOJL C TPAaBUNHBIM

dunsrpom
® ABTOHOMHLIE CETKU
e [lleneBoit/mephopnpoBaHHLIL

XBOCTOBUK
e 3akaHunBaHue 6e3 cmycka o6capHoi
KOJLOHHHI U ZIp.



Oco0eHHOCTH

® Be3 comepanus GMOMONUMEPOB

® B KauecTBe OCHOBLI
WCITO/1b3YI0TCA PACTBOPLL CONEN
IBYXBAJIEHTHbLIX METAJLI0B

TmarenbHO MOR0GPAHHLIN
(paKUMOHHLIN cOCTaB
KOJIbMaTaHTa

CocTaB pacTBOpa afaNTUPOBaH K
KOHKDPETHLIM YCI10BUAM

Hu3skune 3navenusa
IKBUBAJIEHTHOMN
LVPKYAALVOHHO IIOTHOCTU

Bricokas cTabunbHOCTb TAUH

COBMECTMMOCTB C PasHbIMU
croco6ammu 3aKaHIUBAHUS,
BKJII0Yas OTKPHITHIA CTBOJL C
TPaBUNHBIM QUILTPOM

IIpenmymrecTsa

o [loBbilIEHNE
TIPOV3BOLUTENLHOCTMN

Bonee 6ricTpoe focTuenne
MaKCUMaIbHOMN TPOU3BOAUTENb-
HOCTU

Jlerkoe ynanenve gunbsrpanm-
OHHOWN KOPKU

IKOHOMWUYECKU BLITOLHbIE
HUILKOCTU C BLICOKUM
3HAYeHUEM ITJIOTHOCTU

MuHuMansHOE OBPEXIeHNe
KOJUIEKTOPCKUX CBOWCTB TPOAY-
KTWUBHOTO IJ1acTa

MuHUManbHbIe IOTEPU PAcTBOPA
W ITPOYHaA GuibTpannoHHas
KopKa

CHWKeHWe 3aTpaT Ha BOCCTAHO-
BUTEJIbHbIE PAOOTH U YTUIN3A-
LU0 OTXOZOB GypeHus

Bricokas abdekTnBHOCTD PN
r1y60K0BOAHOM GypeHnn

Xapaxrepucriku cucreMbr DIPRO —
cTaHaapT Kadecrsa or M-I SWACO

3aKaHuYuBaHUe

Bypenue

CoxpaHeHue KOJIEKTOPCKUX CBOWCTB
mnacra. B cucreme npuMeHAI0TCA YHU-
KaJIbHbIE 3aTYCTUTENW/A00aBKMN 1Sl KOH-
TpoNA GUILTPALUM AR CO3NAHNSA IPOYHOI
TOHKOW QUALTPALMOHHO KOPKU N HUSKUK
cKopocTeit puibTpauum.

CoBMECTMMOCTDb OIepanuil 3aKaHIU-
BaHua. 06pasyomasnca npoyHas GuibTpa-
1LIMOHHas KOpKa He II0BPEeX/AeTCs BO BpeMst
TaKUX OTlepalnii 3aKAaHYMBAHMSA, KaK BBICO-
KOCKOPOCTHAsA 3aKauKa XUAKOCTU 3aKaHIm-
BaHUA, OfHAKO GWIbTPALMOHHAA KOPKa
MOXeT GbITb yAaneHa 06paTHO IIPOMBIBKOMN
C MPUMeHEHWeM ITPAKTUYECKM T11060r0
crioco6a 3aKaHuMBaHUsA BO BPeMs JOOLYU.

VYeTOMYUBOCTD K 3arPA3HAIOIUM
(axropam. Cucrema ycroitunsa K mpume-
CAIM, KOTOPbIE 06LIYHO MPUCYTCTBYIOT PN
6ypeva: 11eMeHT, Bb16ypeHan71 nnam,
aKTVUBHBIE T/IVHB N He(TEMPOAYKTHI.

KpyTammuit MOMEHT 1 cuna TpeHus. XoTa
prTﬂ].lJ,Vlﬁ MOMEHT U CWla TPEHUA CUCTEMbL
HEMHOT0 BblllIe, YeM CUCTEM Ha CUHTETUYe-
CKOVi WIN YT71eBOLOPOAHON OCHOBE, €e CMa-
3bIBalOLINE CITOCOGHOCTU COOTHOCUMEI C pac-
TBOPAMU 1A IIEPBUYHOI'0 BCKPLITUA HA
BOJHOI ocHOBe. [Ipn He06XOAUMOCTH CMa-
3LIBAIOLME CIIOCOOHOCTU MOTYT GLITH yCule-
HbI COBMECTUMOA CMasbiBaoLen 106aBKoOiA.

TlonroBpeMeHHas cTabunbHOCTb. PacTBOp
coJeit IBYXBaJIEHTHLIX METAJLI0B B KAUECTBE
ocrossl cuctemst DIPRO mo3sonser
WUAKOCTU OCTaBaTbCA B CKBAXUHE ITPOLOI-
JKUTENbHOE BpeMs 6e3 CyLiecTBEHHOr0
CHWKeHUs 3G heKTUBHOCTU.

Croco6HOCTb K BOCCTAHOBJEHUIO.
ConsHoi pacTBOp, KOTOPHIN ABNAETCA
OCHOBOIA, MOXET ObITh JIeTKO BOCCTAHOBEH
L7l UCTIONIb30BAHNA B KAYECTBE KULKOCTN
33aKaHYMBAHWA WIN 1A CO3aHUA APYTron
cucremst DIPRO.

Bbicokue 3HaueHUA MAOTHOCTU. CucTema.
DIPRO GyHKUMOHWUPYET OLITUMANILHLIM 06pa-
30M, UMest IUIOTHOCTb OT 11,5 1o 17,5 dyH-
TOB/TaJOH (0T 1,4 1o 2,1 Kr/n) v ee mnot-
HOCTb MOXHO PErynIupoBaTh B YKa3aHHOM
IvamnasoHe 6e3 yBENIUIEHUA COLEPKAHUA
TBEpHON (asbl.

Peonornyeckue cBoncrea. 06519HO
cucrema DIPRO uMeeT pasxuxawommincs mpu
CIBUTE PEOJIOTUYEeCKUiA TPOdWUIb, HU3KYIO
I1aCTUYECKYI0 BA3KOCTb, BHICOKOE ITpefiefb-
HOe AMHAMUYecKoe HampskeHune caBura

W OTHOCUTENBHO BhICOKMe 3HaueHna BHCC.

B03MOXHOCTb 3aMemeHua. Tak Kak
OCHOBHLIM KOMIIOHeHTOM cucteMst DIPRO
ABJAETCA CONAHON PACTBOP, OHA COBMECTUMA
C KUAKOCTAMMW 3aKaHIUBAHUA U JIETKO
3aMelAeTCA.

OuYKCTKA CTBOJIA CKBAXKUHBI.
dunbrpannorHan kopka cucremst DIPRO
MOXET GbITh yAIeHa BO BPEMs IIPOLeAYPhI
3aKaHYMBAHWUA WIN C TIOMOLbIO Pa3HO-
06pa3HbIX XMMUIECKUX Pa3pyILINTENeit.

CTabunbHOCTb CKBAXKUHLL. COnsHoN
PacTBOP, KOTOPHIN ABAAETCA OCHOBOW
cucremst DIPRO, co3aaeT BbICOKUI YPOBEHD
WHIMONPOBAHUA [IUH.

IIpocrora MOAroTOBKMN pacrBopa. Tak Kak
cucrema DIPRO cocTouT M3 He601bIIOrO
YUCna KOMIIOHEHTOB, ee JIETKO ITPUTOTOBUTD
Ha 6YpOBOW U YIIPABAATH €10.

Konvmamanm SAFE_CARB, pazpabomanHblil
KomnaHuetl M_I SWACO, npedcmasnsem
€060l MOIOMBIL MPAMOP BbICOKOU CMeneHu
oyucmxku. Cocmas KonbmamaHma 6sun
nodo6paH ¢ uCnonb308aHUEM KOMNbIOMEp-
Hol npoepammst OPTIBRIDGE. Ha sepxHeli
domoepaduu duck nokpsim GuaLMPAYUOH-
Holl KopKol, Komopas 06bIYHO 06paszyemcs
npu npumeHeHuu cucmemsl DIPRO.

Ha cpedHeti pomoepaguu moxHo sudems
agpexm «Ho3dpesamocmuy, BO3HUKAIOUUL
npu obpamuom meveHuu griouda mam, 20e
3mo 803MoxHo. Ha HwkHell pomozpaduu
npedcmasneH cnyyatl, koeda o6pamHoe
meyeHue He ABAeMCA AKMYAIbHbIM BPUAH-
mom; pUABMPAYUOHHAA KOPKA noYmu
NOJIHOCMBI0 PACMBOPUNACH NOCTE MpeX-
4acosoli 8b10epKKU 8 5% pacmasope conaHol
KUCTOmbl.

WYOLNAU NIV HNDIIHILHA N VLHOW3d OJOHIUY.LLIV BUD NLI0XTK
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FAZEPRO

Ay
Bricmpoe 6ypeHue 8 2udpogobHbix ycnosusax. Yucmoe 3axaHyusaHue SMART RDF

8 2udpogunbHbix ycnosusax. FAZEPRO — obpamumas uHeepmHo-

IMYJIbCUOHHAA cucmema 080UH020 delicmBus

NMPNMMEHEHWE

3aKaHYMBAHUE CKBAXUH OTKPBITHIM
CTBOJIOM, TpebYIolllee TIATENbHOTO
paspyuieHua GuabTpaunoHHON KOPKU
ans Gecriepe6oNHON LOOLIYU UK 3a-
KauKu; 3aKaHYMBAHUE OTKPLITHIM CTBO-
JIOM C T'PaBWitHEIM ULTPOM ITOCe
IIpUMeHeHWUA UHBEPTHO-3MY/ILCUOHHON
CUCTEMBI; UHKEKLMOHHbIE CKBAKWHEL

€ 06CaKeHHLIM CTBOJIOM, Tpebyiomue
Pa3pyLIEHUs OCTATOUHbIX IMYJILIATO-
POB B IIACTOBbIX [TOPAX.

.I'IPDEI'IEMI:I

06LTYHEIE UHBEPTHEIE IMYJILCUN Ype3-
BbIYAWHO YCTONUNBELL K BO3AENCTBUIO
xumpeareHTos. PacTsopurenu u mo-
BEPXHOCTHO-aKTUBHbIE BelleCTBA YaCTO
0Ka3bIBAIOT GLICTPOE, HO HEPAaBHOMED-
HOe BO3LeNCTBUE Ha GUNLTPAMOHHYO
KOPKY, He TTOJIHOCTbIO PacTBOPAs MaTe-
pua, 0CTaTOYHbIE JACTULE KOTOPOTO
MOTYT 3aKyTOPUTD INACTOBLIE TTOPbI
Wn 060pynoBaHUE 3aKaHIUBAHUA/
TPaBUNHBIA GUIBLTP.

.PELIJEHVIFl

dunbrpannonHas Kopka IpeKpacHo
3apeKoMeH/0BaBLIel Ce6A CUCTEMB
FAZEPRO* nerxo ynanaerca B0 BpeMsa
WIN IOCTle OMepalunm 3aKaHYnBaHWA

C IOMOLLbI0 Pa3pyLINTeNiei, UMEIoLNX
HeBbicOKUit yposers pH (<7), wnu 60-
Jlee arpecCUBHLIX KUCNOT. MArkue pas-
PYLINTENN C 3aMeJiJIeHHLIM IeiCTBUEM
PaBHOMEPHO YAaNAT QUILTPALNOH-
HY'0 KOPKY ITPaKTU4ecku 6e3 ocrarka.

.SKDHDMVIKA

BospeticTByA Ha TPOAYKTUBHEIN I1ACT,
cocraB FAZEPRO moBbIIa€T IIPON3BOAU-
TEJILHOCTb U TPUEMUCTOCTD, YAALAS
OCTaTKW TBEPAOM/¥upnKoii dassl. B Ka-
YeCTBe UHBEPTHO-3MY/IbCUOHHOMN KU~
KOCTW 15l BCKPLITUA TIPONYKTUBHOTO
I/1aCTa, OHA obecreynBaeT becrepe-
6oiiHoe mpoBeneHne 6YPoBLIX paboT

W CTAa6WILHOCTD CTBOJIA CKBAXUHLL

B CJIOXHbIX YCIOBUAX.

.SKOJ'IDI'VIHHDCTI:

Cucrema FAZEPRO cokpauaer 06beM
UCIIOJ1b3yEMbIX 6YPOBLIX PACTBOPOB

W 3arpsA3HeHune NIOBEPXHOCTEN paszena
®a3 B xone OypeHus 1 3aKaHINBaAHUA
CKBaXKMHBI. Ee nerko o6paTumsiii xumm-
YeCKUil COCTaB JieflaeT BO3MOXHLIM
IIpUMeHeHWe MeHee arpecCUBHbLIX pas-
pyummTenei ¢ HeBLICOKUM ypoBHeM pH,
MWHUMW3UDYA BO3AENCTBUE HA IIepco-
HaJl 1 OKPYXKA0IY10 CPeny.

Ina pocTuxeHua BONHON Lenu —
JIETKOT0 3aKaH4NBaHUA U 3QdeKTUB-
HOTO OypeHUs — B CILOXHBIX KOHCT-
PYKLMAX CKBAXUH U TPOAYKTUBHBIX
I1acTax HeoOXo[MMa XUIKOCTb s
BCKPHITUA NPOAYKTUBHOTO T1ACTA,
(bakTuyecku oTBeyaowas ABYM NpoTy-
BOTIOJIO}KHBIM TPEOOBAHUAM.

IIpn paboTe ¢ HEKOTOPLIMU TUTIAMU
TIPOLYKTUBHbIX IACTOB HedTeno0bI-
BalOLME KOMITAHWUU CETOAHSA CTaNKN-
BAIOTCA C LBOMHOW ITP06aeMOoii:
¢ Tpe60oBaHUA K MPOBEAEHNI0 GYPOBLIX
paboT MpezycMaTpMBalOT MPUMeHe-
HUE XUAKOCTU A71A BCKPLITUA ITPO-
JYKTUBHOTO IJIaCTa Ha YI7eBo-
JOPOZHOW WU CUHTETUYECKON
ocHoBe. JIaHHbIV TOAXOZ, OTBEYAET
TEXHWUECKUM, Fe0JI0TUIECKUM
W 3KOHOMUYECKUM TPeOOBaHUAM,

B TO BPEMSA KaK 3aKaHuuBaHUe
IIPOAYKTUBHOTO I71ACTa C IIOMOLbIO
06BIYHO UHBEPTHO-IMY/IbCUOHHOM
CUCTEMbI UMeeT OIpefiefleHHble
He[,0CTaTKY, TPOABAAOMMNECs TTPU
obecrmeyeHUM TONIHO CBA3HOCTU
IIPOAYKTUBHOTO I1aCTa IPU fo0ObIYe
WM 3aKayuke. ITO He TOJbKO 3aTPya-
HAET 3aKaHYMBAHWE C KOHTPOJIEM
IIOCTYIJIEHUA TTecKa B CTBOJL CKBa-
XMHBI, HO W [leT1aeT 0oJee JIUTeNb-
HBIM W [JOPOTOCTOAIUM YAIEHNE
rmapodo6HBIX HUNLTPALUOHHLIX
KOPOK.

Tpe6oBaHWA K omepaumnaM 3akaHu-
BaHWA IIPeAyCMaTPUBAIOT TPUMEHe-
HUE CUCTeMBI Ha BOZHO OCHOBE, UTO
3HAUUTENIbHO YIPOLIAET yAiajleHune
(buUnbTPaMOHHO KOPKY, HO TaKas
cucTeMa He CMOXKET MHTMOUPOBAT
pearupylomue ¢ BOLOW IMUHUCTbIE
Y4YaCTKU W IPUCYTCTBYIOLINE TaM
[JIUHBL, CHUXAs TeM CaMbIM 3 dek-
TUBHOCTb 6ypenus. B Takux cnyvanx
TPyAHasA, Z0POTOCTOALIAA U HEPEAKO

OcobeHHOCTH

® BypeHnue c pacTBOPOM Ha YIeBO-
ZIOPOZHOW OCHOBE

® Vnanenue GuabTpaunoHHON KOPKU
C PacTBOPOM Ha BOJIHON OCHOBE

© 06paTMMOCTb 3MYILCUM TTPU U3MeE-
HeHun pH

® JI0CTOAHHLIV ITaKeT IMYILIaTOPOB
W IIpUcanok

® TapodunbHEIA XapaKTep cMauu-
BaeMoCTU ipu usMeHesuu pH

e Xopoune moKa3aTenun UHrmou-
POBaHUA INIUH

TECHNOLOGY

100 Rate of fluid loss (gm/min)

10 15 20 25 30 35
Time (min)

———  2.54-in. (65-mm) Sand Depth, CaCO,

———  1.69-in. (43-mm) Sand Depth, CaCO,
0.85-in. (22-mm) Sand Depth, CaCO,
2.54-in. (65-mm) Sand Depth with Barite

Ilocne usmereHus yposHsa pH sHauumensHo
noswlwaemcs Guarmpayus, dawxe ecnu Ha 2uo-
pogunvHol punbmpayuoHHOU KopKe npucym-
cmsyiom cnedsl bapuma.

He 0TBeYalan Tpe6oBaHUAM IIPo-
llelypa 3aKaHuYMBAHWUA CBOLUT Ha HET
mpeuMyiecTBa GeicTporo u 3bdex-
TUBHOTO 3Tamna GypeHus.
HedrenobbiBaommum KOMIaHUAM
Tpebyerca ahdexkTuBHOE byperne
Hapsny C BO3MOXHOCTbIO becrpensr-
CTBEHHOI'0 3aKaHyuBaHus. Equucr-
BEHHas B CBOEM pofie o6paTumas
WHBEPTHO-IMY/IbCUOHHAS CUCTEMA IS
BCKPHITUA TIPOLAYKTUBHOTO TIACTA
BLITTOJIHAET CBO0 OCHOBHYO 3a7avy,
a TaKe 06ecreuynBaeT HeHaHoCsllee
BpeZ, ONHOCTYIIEHYATOe YAIeHne
(GUNLTPAINOHHOMN KOPKU Ha YTIEBOJ0-
POJIHOI OCHOBE, B 11€/10M 3HAYUTENILHO
YIpOLIas MPOLeAYPY 3aKaHUYUBAHUA
TI0 CPAaBHEHUIO C PACTBOPAMU Ha BOJ-
HOW OCHOBe.

IIpenmyiecrsa

® BhicoKas CKOPOCTb GypeHus,
CTabUIbHOCTb CTBOJIA CKBAXKWHbL
Bonee npocToe paspyueHune Gpuib-
TPAUVNOHHOW KOPKK

Bonee BhicOKas MPOU3BOANTEND-
HOCTb/CKOPOCTb 3aKagKun

e CokpaieHue 06beMa 0TXOA0B
B03MOXXHOCTb POBOAUTD OUUCTKY
PN 3aKaHYNBAHUW OTKPLITHIM
CTBOJIOM C I'PaBUMHLIM QUNLTPOM
WIVU JPYTUMU CILOXXHBIMWU METOZAMU
OTcyTcTBUE 3aTpaT Ha BOCCTAHOBU-
TeJIbHbIE PAbOTHL



IIpaBnabHBI TOA00P
XVIMIT9eCKIIX KOMIIO-
HEHTOB A5l YAaAeHNs
(UABTPAIIOHHON KOPKHI

B mpouecce 6yperus FAZEPRO nemon-
CTPUPYETBLICOKY10 3bhEKTUBHOCTD, KOTO-
Pyio Bul 0XXupaeTe MmonyuuTh OT UHBEPTHO-
3MY/IbCUOHHOW cucTeMbl. ViMea B cocTaBe
XUJKOCTW Ha YT1€BOZ0POAHON UIn
cuHTeTUYeCKOi ocHoBe, FAZEPRO obnanaer
IIPEBOCXOLHBIMU UHIMOUPYIOLWMMMU U CMa-
3bIBAIOIUMMN XaPaKTEPUCTUKAMU, KOTOPbIE
06€eCIeunBaloT yCTOMINBOCTL CTBONA
CKB)XUHBI U BLICOKYI0 CKOPOCTb ITPO-
xopxn. Cucrema FAZEPRO co3paer

W MIOAZEPKUBAET MOLIHYI0 UHBEPTHYIO
IMYIbCUIO0 Ha ITPOTAXKEHUN BCEN OIepalumn
Gypenus.

YunkansHocTb cuctemst FAZEPRO
CTAHOBUTCA OUEBUZHOW Ha CTaAUN 3aKaH-
yusanua. [Ipu nsmernenun pH pacrsopa
Pa3pyLIMTeNA XapakTep CMaYuBaeMoCT!
(WUNbTPALIMOHHON KOPKU UBMEHAETCA C
rmapodoOHOro Ha IMAPOQUIbHLIN.
Iuppodwnbryo GUALTPALMOHHYIO KOPKY
MOXHO YAIUTb JIETKO U MOJIHOCTHIO
CTAHZAPTHLIMU OYMIAIOLUMU COCTABAMMU
Ha BOLHOW OCHOBe. [laxe rpaBunHbe
(GWIbTPBL, KOTOPHIE 0GEIYHO 3aTPYAHAIOT
OTPLIB/00PATHYO TPOMLIBKY U PaBHOMED-
HbIA ZOCTYIT Pa3pyumuTena K hunbrpa-
1IMOHHO KOpKe (0c06eHHO B Cny4ae
arpeccuBHO 06paboTKM) He MPefCTaB-
TIAIOT TPOGNEMBL A1 UHBEPTHOW 3MYIIbCUN
FAZEPRO. Pe3ynbTaToM ABNAETCA MUHU-
MaJlbHOE IIOBpEeXeHWUe KOJJlIeKTopa
W ONTUMasbHas TPOU3BOAUTENLHOCTD
CKBAXUHHIL.

B KauecTBe OTIONHUTENBLHOTO IIPEUMY-
1mecTBa, xuMmnyeckuit cocras FAZEPRO
IIPOZLEMOHCTPUPOBAJL UCKIIIOUNTENIBHYIO
3 HEKTUBHOCTD ITPU UCTIONb30BAHUY B
BOZIOHArHeTaTeNbHBIX CKBAXXUHAX,

Yoanenue punbmpayuoHHbIX KOPOK, CO30aH-
HbIX 0ObIYHBIMU UHBEPMHO-3MYNIbCUOHHBIMU
JKUOKOCMAMU ONA BCKPbIMUA NPOOYKMUBHO20
nnacma (88epxy) mpe6yem 6onvuie 3ampam
U BpeMeHU NO CPAaBHEHUIO C YUNbMPAYUOH-
HbIMU KOPKAMU, CO30AHHBIMU cUCmemotl
FAZEPRO (8Husy).

H3meHeHue wenouHo20 banaHca 01 mpaMc-
dopmayuu smynvcuu. HameHeHue pH BoKpye
XuMuyecKux KomnoHeHmos cucmemsl FAZEPRO
npespawjaem uHBepmMHy0 3Myabcuio (800a-8-
Hegmu) 8 npaMyt0 3Mynbcuto (Hegmob-8-800e)
012 6bICMPO20 U NOIHO20 YoaneHusa punbmpa-
YUOHHOU KOPKU.

0C06EHHO Koraa HeobX0aMMO 06eCIeunTsb
TIPUEMUCTOCTb CKBAXUHBI CPa3y IOCIIe
3aKaHYMBaHUA 6€3 OATOTOBKN CKBAXUHLL
K »OYUCTKE» IPOAYKTUBHOTLO IIACTA.

Tpancdpopmarysa
VIHBEPTHOV MY AbCHI
(Boaa-B-HepTH) B IpAMYIO
(HeTH-B-BOAE)

B npounom nepep, onepauuamMu fo6s-
Yn/3aKavdKu 1A PaspyLIeHUs nin
yhaneHws 0ObIYHbIX UHBEPTHO-3MYJ1b-
CUOHHBIX GWILTPALNOHHBIX KOPOK UCIIONb-
30BaJINCh MOLIHbIE IOBEPXHOCTHO-
aKTWUBHbIE BEleCTBa U PACTBOPUTENY, HO
3TUM LOCTUTAJICA TONbKO OTPaHUYEHHbBIN
pesynbrar. CUTyaumnio n3MeHwI0 MosBe-
HUe UHBEPTHO-3MYIbCUOHHOW CUCTEMbL
FAZEPRO.

Korpa Bo Bpems omepauum 3akaHunBa-
Hus ypoBeHb pH BOKPYT GunbTpaunoHHoi
KODKU IIOHWXaeTcs, GuibTpaluoHHas
kopka FAZEPRO tpaxcdopmupyeTtca u3s
WHBEPTHOMN 3Mynbcun (Bofa-B-HedTI) B
TIPAMYI0 SMYNbcuto (HedTh-B-BOAE),
obecrieunBas nerkoe 1 MojHOe yaaneHue
(bWUNBTPaLMOHHO KOPKW. YHUKaNIbHAA
cucrema FAZEPRO, cocTosmas u3 sMyiib-
raropa FAZE-MUL* u cMauunBatowiero
arenta FAZE-WET*, o6ecrieuynBaeT nerkyio
OLHOCTYIIEHYATY!0 OYUCTKY C IIOMOLLbIO
«MATKUX» PacTBOPUTENIEN A LOCTUKEHUA
6onee 3hheKTMBHOrO U PaBHOMEPHOTO
pes3ybTara.

FAZE-MUL aBnseTca efUHCTBEHHLIM B
CBOEM POJie IMY/ILIATOPOM, CITOCOGHBIM
TpaHCHOPMUPOBATLCA U3 UHBEPTHON
IMYNbCUN B IMAPOGUIBHOE TTOBEPX-
HOCTHO-aKTUBHOE BellleCTBO. Crenuanmcrst
M-I SWACO pa3paboTanu Takom maker
3MyJLIaTOPOB, IIPU KOTOPOM l}eJI0YHbIe
IoKasaTenn pacTBopa HEMHOTO HuXe
HeiiTpanbHbix (pH 7) mpeBpaTAT ruppo-
(bobHy0 DUNbTPALMOHHYI0 KOPKY B
ruppodunbHyto. JaHHLI MexaHU3M obec-
MeYUBaET IOJIHOe pPaspylieHne Guibrpa-
LIMOHHO KOPKY, yAanas 6apbep, CO3faH-
HBI MEXAY CTEHKO KOJIEKTOpa 1
CTBOJIOM CKBA)XXUHBI, U BOCCTaHABAMUBAA

CBA3HOCTb IIPOAYKTUBHOTO IIACTA. JTOT
MPOLLECC CIIOCOOCTBYET MOBLILIEHNIO [PO-
IYKTUBHOCTW/TIPUEMUCTOCTU TI1ACTA.

[TaxkeT 3MynbraTOpPoB COYETALTCA CO
CIelMannu3npoBaHHbLIMU PaCTBOPaMu
CoJen, B HEM WUCII0J1b3YeTCA OpraHo-
¢bunbHaA IMUHA 4718 TPUAAHNA BASKOCTU U
WU3BECTb B KAUECTBE 1}eJ104YHOT'0 KOMITO-
HeHTa. ConsHoit pacTBop He TpebyeT
0C060T0 IMTPUTOTBOJIEHUS, ET0 MOXKHO
106aBNATD K Pa3NUYHLIM UHBEPTHO-
3MYJIbCMOHHLIM PacTBOpPaM, BKILIOYAs
CUHTETUYECKUE PACTBOPHL, PACTBOPLI Ha
OCHOBE IN3€JIbHOTO W1 MUHEPAJILHOTO
Macna, napaduHoB u onepuHoB. UHEIMU
cnosamy, B cucreme FAZEPRO But MoxeTe
WCIIONb30BaTh N100Y10 6a30BYI0 KULKOCTL
17151 0OBLIYHBIX UHBEPTHLIX CUCTEM. [Ins
KOHTPOA BA3KOCTU TAKXKe UCIIONb3YI0TCA
OpraHo(WIbHbIE IMNHbL, HO B MEHBIIUX
KOHL)EHTPAUMAX IT0 CPABHEHWIO C 06LIY-
HBIMU UHBEPTHO-3MYJIbCUOHHBIMU
pacTBopamu.

/JBa MeTOAa yaaaeHMsI
(pUABTPAIIOHHON KOPKH

BricTpoe, adhdekTnBHOE paspyiieHmne
(bWnbTPaLMOHHON KOPKU MMeeT peliatoliee
3HayeHue A7l YCIelHOTo 3aKaHYMBaHUA.
EcTb B2 crioco6a paspymuTb CTPYKTYpY
(bWnbTPaLMOHHON KOPKU: ANCIIEPIUPOBA-
HUe WIN PacTBOPEHMUE.

IIpu pacTBOpeHUN TPOUCXOAUT Pas3py-
1IeHne KOMIIOHEHTOB (WILTPALUOHHO
KOPKM C L1e/1bl0 COKpallleHUst BEPOATHOCTU
TomnazaHua TBepzon hasst B IacT n
BO3HWUKHOBEHUA MIPENATCTBUIA TPY 3aKaH-
YuBaHUU. JJaHHbIN METOZ, peKOMEHyeTCA
IJ15 HarHeTaTeNbHbIX CKBAXWUH, TTe
nCcnonb3yercs 110601 TUIT 3aKaHIMBAHUA
OTKPBITHIM CTBOJIOM, U 3KCIUIYATALNOHHBIX
CKBAXUH C 'PaBUINHLIM GUALTPOM UK
WCIIONb3YI01UX 3aKaHYNBAHWE C IIPU-
MEeHEHUeM QUILTPOB-IIPEMUYM W/UIN
MeXaHUYeCKU paclIupsaeMbIx GUiLTPoB.

IlvcrieprupoBaHue pepnonaraeT pas-
pYLIEHWE CTPYKTYPLL GUILTPALMOHHO
KODKM C TeM, YTOObL JaTh OCTATKaM TBEp-
1OW (asbl (YacTULEL KoNbMaTaHTa U 6ypo-
BOI L71aM) POUTU 06PATHO Yepe3 000py-
LOBaHUE 3aKaHYUBAHUA WK YOPATh UK C
MyTW ITPUTOKA I171aCcTOBOTO (rionza.
IvcrieprupoBatue 06LIYHO UCTIONb3YETCA
mipu jo6rrye rasa win Hed Ty, The IpuMe-
HAETCA 3aKaHUYMBAHUE CKBAKUHLI C
Heo6CaXeHHbIM 3300eM WU XBOCTOBUKOM
C 3apaHee BLINOJIHEHHLIMWU OTBEPCTUAMMU.
[laHHBIN METOZ, TaKXKe MOXeT PUMEHATbCA
TIPY 3aKaHYUBAHUU C IPABUIHBIM
¢bunbrpoM.

Xumuyeckuit cocras cuctemst FAZEPRO
ympouaer 06a 3Tux mpouecca. PakTu-
YecKu, paspyLInTb 1eNI0CTHOCTb GUbTpa-
uunoxHoit kopku FAZEPRO nerue, yuem
CTPYKTYPY GWIbTPALIMOHHON KOPKU MHO-
TUX XWULKOCTeW AN BCKPBITUA TPOLYKTUB-
HOTO IJ1acTa Ha BOAHON OCHOBE, KOraa
TpebyeTcs oGHApYKeHWe W paspyLuieHne
TOIMMEPOB PA3JINYHOI MOJIEKYIAPHOMN
Maccbl. [lenocTHoCTh GUnbTPaLMOHHO
kopku FAZEPRO co3pnaetcs uHBepTHO
IMysbcuent. Paspenenue aByx das (Hedtn
W BOZBI) 06ONEryaeT paspyueHue
(buUnbTPaLMOHHON! KOPKU.

V.LOVLUL OJIOHENIMNATOdU BLISdX08 BUT NL1I0MTXK
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FLOPRO NT

Cucmema FLOPRO NT - nepedosas mexHo02us pacmaopos 07151 NepBUYHO020 BCKPbIMuUs
NPOOYKMUBHbIX NIACMOB, 06eCneyusaUyds MaKCUMAbHYIO 3aUuUumy KoanieKkmopa
U ONMUMANbHBLU YPOoBEeHb NPOGYKMUBHOCMU CKBAXUH

NMPNMNMEHEHWME

B 6eperoBbIX 1 MOPCKUX CKBAXUHAX

B KayecTBe Oe3BPeAHON A7lA IIacTa
XWIKOCTU J1 TEPBUYHOTO BCKPHITUA
TIPOAYKTUBHBIX IIACTOB ITPU UCTIONb-
30BaHU Pa3HBIX CIIOCOGOB 3aKaHYU-
BAHUA CKBOKUHDL:

® OTKpBITLIV CTBOJL C TPABUMHBIM WU
HerpaBUNHbIM GUNLTPOM
3aKaHuMBaAHUE CKBAXXUHBI C HEobCa-
KEHHBIM 3260€M, 1e71€BLIM UK
nep$opupoBaHHLIM GULLTPOM-XBOC-
TOBUKOM

3akaHuMBaAHUE CKBAXKUHLL C 06ca-
KEHHBIM 3260€M, KOTZia 09MUCTKA
CTBOJ1a CKBXXUHLI U MUHVUMAJIbHOE
IIPOHUKHOBEHWE PacTBOPA B INACT
TIPELCTaBIAET 0COOYI0 BAXXHOCTD

® Pacumpsemsiii 3a60HbI GuabTp

® 3aKkaH4YMBaHUE ITPU BLICOKUX TeMITe-

parypax

.I'IPDEI'IEMI::I

MHorue XnuaKocTu fis 6yperus

W IIePBUYHOTO BCKPLITUS MOTYT IIOBpE-
IUTb TPOLYKTUBHLIE IIACTHI U3-33
BLICOKOT'O COZiepIKaHuUA TBepZAoW dhasky,
TPYLHOYZANAEMbIX QUILTPALMOHHBIX
KOPOK W BLICOKWUX 3HAYEHWIA IKBUBA-
JIEHTHOW LUPKYALUOHHON IIOTHOCTH,
YTO MOKET OBITh IPUUMHOMN TUAPOPA3-
PbIBA ITOPOZ W IIOTEPU PacTBOPA.

BlrEwEHVSA

Cucrema FLOPRO NT - 3T0 ycmeurHo
TIPUMEHSAEMBbI PACTBOP, KOTOPLIN
MaKCUMaJIbHO COXPaHAET KOJUIEKTOP-
CKUe CBOIACTBA I1ACT], 0becreunBaeT
MUHUMaJIbHBIE TIepenabl AaBleHus,
WUCKIIOUUTENbHO HU3KUI K03bdnumeHT
TPEHUA AN CHYKEHUA AaBleHNUA
HarHeTaHWA U YBeIUYeHUsA CKOPOCTU
IIPOXONKW, UMEET HENPEeB30MAEHHY0
BLIHOCALLYI0 CIIOCOOHOCTD A7l OYUCTKU
CTBOJ1a CKBXUHbI OT LI71aMa, BOAHYO
6a30By10 OCHOBY U a6CONMIOTHYIO
3KO0JIOTMYECKY10 6e30MacHOCTb.

.SKDHOMI/IKA

Cucrema FLOPRO NT crienmansHo pas-
paboTaHa s LOCTVIKEHUA MaKCU-
MajbHON IIPOU3BOLUTEJILHOCTU, OHA
IIOBbINIAET 3¢)¢]EKTMBHOCT]> OYUCTKUN
CKBAXMHBI U 331UIAET HEMPOYHbIE
IINacCThl. PeuenTypa CUCTEeMbl Ha BOJI-
HOW OCHOBE CHWXXaeT 3aTpaTh Ha YT-
JM3aLMI0 0TXON0B GYPEHU, A TATe b
HBII KOHTPOJb GPaKLMOHHOTO COCTaBa
KonbMaraHTa obecreunBaet 3bderTus-
Hy10 paboTy 060pyAoBaHMA 1A 3aKaH-
YUBAHUA CKBAKWUHBL U YCKOPAET IIPO-
11eCC ee OUUCTKM.

.aKDHDMI/I‘-IHDCTb

Cuctrema FLOPRO NT Ha BopHO 0cHOBE
Of06peHa K MPUMEeHEHUIO BO BCEX
OCHOBHHIX pPallOHax 6ypeHus B MUpE.

bricTpoe gocTioKeHie
MaKCHMaAbHOM
IPOM3BOANTEAbHOCTI
CKBaXVHBI

Cucrema FLOPRO NT - 310 HOBOE TTOKO-
JIeHWe PacTBOPOB AJlsl IIEPBUUHOTO
BCKPBITUA TIPOLYKTUBHBLIX I171aCTOB,
paspaboTarHas kommanueit M-I SWACO
B OTBET Ha TpeOOBaHUA OTPACHN IO TO-
BhInIeHMI0 3bdexTuBHOCTU 6YperHus
W TIPOAYKTUBHOCTYU CKBaXMH. [Ipn
IIPOEKTUPOBAHWUU CUCTEMbB YYUTHIBA-
1oTcs Bce haKToOph, BAMAOWNE HA
YCITeLTHOe 0CBOEHUE MECTOPOXKAEHUA:
LOCTWKEHWE TUIAHUPYEMOTO fiebuta
W BLIOOP cIioco6a 3aKaHYNBaHUA
CKBaYKWUHBI, @ TAaK)Ke 0COOEHHOCTI
IIPOBELEHNA OMEPALUN BCKPHITUS
MIPOAYKTUBHOTIO MNacTa. B pesynvrare
Bbl monyyaeTe 3K0OHOMUYECKYN BHITOZ-
HY10 BLICOKO3()PEKTUBHYIO CUCTEMY
6YpOBOro pacTBoOpa [Is IEPBUYHOTO
BCKPBITUS, KOTOpas He HapylIaeT
KOJUIEKTOPCKUE CBOWCTBA ITPOAYKTUB-
HOTO I1aCTa U TI03BOJIAET B0ONBATHCA
OIITUMAJILHO TPOU3BOLUTENLHOC-
TU CKBAXUHBbIL, 06ecrieynBas LIMPOKuit
BLIOGOP CITOCO6OB 3aKaHYUBAHMA.
Cmotpure paszen «IIpuMeHexune».

Bo BpeMs Bcero mpotecca 6ypenus
W 3aKaHUMBAHWA CKBAXKWHEL UHKEHED

Oco0eHHOCTH

® CocraB pacTBOpa afialTMPOBAH
K KOHKPETHBIM YCI10BUAM
© He noBpexzaer KoleKTopckue
CBOVACTBA IIaCTa
¢ Huskoe faBneHue, Heobxogumoe
L7154 OTPBIBA QUILTPALUOHHOM
KOPKI
JIerkoCTb OYUCTKU CKBKUHBL
Bricokuit ko3bduumeHT BoccTa-
HOBJIEHHOW IIPOHNLLAEMOCTN
© CBepXHM3KasA MPOHULLAEMOCTb
(UIbTPALMOHHON KOPKU
o OnTUMAabHEIA T0A60p GPaKLUOH-
HOT'0 COCTaBa KOJIbMATaHTA
® VcKniounTenbHO HU3KUit Koadhu-
LIMEHT TPeHUsA
® Huskue 3HaueHUs ckuH-haKTopa
JKonoruyeckas 6e30macHoCTb
VHUKanbHbIE PEOIOTUIECKUE
CBOWCTBa, 0beceunBaoLImne
noBbllIeHHbIe 3HaueHnsa BHCC

o pacrBopam Kommanun M-I SWACO
TIOMOTAET IOLEPHKUBATL 3G hEKTUB-
HOCTb CUCTEMBI 1A 06ecrieyerus
MaKCUMaJIbHO ITPOLYKTUBHOCTY, CHU-
JKEHWA 001UX 3aTpaT Ha 0CBOEHUE
CKBaXVMHBI U MUHUMAJILHOT'O 9KOJ10TU-
YecKoro pucka.

JIHXeHepbI-TeXHOAOTU
V1 IIPOMBICAOBUKM
ObICTpee A00MBAIOTCS
IIPOAYKTMBHOCTH
CKBaXVH C [IOMOII[BIO
cuctembl FLOPRO NT

Wcnonb3osatue cucremst FLOPRO NT
CYLeCTBEHHO YIIPOLIAET ITPoLect
3aKaHYUBAHWUA CKBAXKWUHBbI, TaK Kak

B 0CHOBE Pa3paboTKM AaHHOI
CUCTEMLI JIEUT BbIOMpPaeMbint Bamu
croco6 3akanunBatus. Kaxzerii
KOMITOHEHT CUCTEMBI PACTBOPUM

B KaKOM-IM60 XUMpearexTe, 4To
3HAYUTENbHO 06J1€TYaeT XMMUIECKYIO
06pabOoTKY 1 OYUCTKY CKBRKMUHLL.
[Ipn npumenennn FLOPRO NT B ckBa-
uHax o6pasyerca GunsrpaunoHHasn
KOpKa, KOTOpas yaajseTcs ¢ MUHU-
MaJIbHLIM ITEPEIafioM aBleHUs,
MMO3TOMY BO MHOTUX CIy4asiX CKBa-
JKWHA FOTOBA K KCIUlyaTauuu 6es

IIpenmyinectsa

e Bosee GbICTPOE AOCTUKEHNE MAKCH-
MaJbHOW MPOUN3BOANTENLHOCTI
CHWKXeHWe 3aTpaT Ha BOCCTAHOB-
JieHne

JlerkocTb 1 GBHICTPOTA OUUCTKN
CKBaYKWHBL

MuHUManbHOe TPOHUKHOBEHUE
TBepzoit hassl u unbrpara B macT
CHWXeHWe laBleHNA HarHeTaHuA
MaxcumanbHasa CKOPOCTb IPOXOAKY,
COKpallleH1e BpeMeHu 6ypeHus
CKBaYKWHBL

Bbicokoe KauecTBO OYUCTKU CTBOJIA
CKB)XUMHEI 106011 reoMeTpun
CHWKeHWe 3aTpaT Ha 0YUCTKY

W yTWIU3ALMIO OTXOA0B OypeHns
COBMECTUMOCTD C N1106BIMU CUCTE-
MaMW 3aKaHYUBAHUA CKBAKWUHLL
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FLOPRONT Single-sack product

Tax xax cocmas cucmembt FLOPRO NT moxem
661mb a0anmuposaH K KOHKPeMHbIM YCN0BUAM
CKBWKUMbBL HA MeCme, OHA 3HAYUMeNbHO npe-
BoCXo0um pacmsopsl 01 NepBUYHO20 BCKPbI-
mus ¢ 00HOYNAaKOBOYHBIM COCMABOM, KAK NO
3HAYEHUAM BOCCMAHOBJIEHHOU NPOHUYACMO-
cmu, max u no cnoco6HOCMU K CaMoO4UCmKe —
08YM 271aBHBIM PAKMOPAM, NOBBIUAIOUJUM

U g
MpOOyRITUGHOCIHTD U CRUMAIOWUM SAiTipaiiiol.

IIpefiBapUTEIbHON XUMUYECKON
06paboTKu.

Bnaronaps ru6KOCTU CUCTEMBI,
nixerep M-I SWACO moxer npuroTo-
BUTb pacTBop FLOPRO NT, ucrionssysa
HECKOJIbKO XWJKOCTeli-0CHOB: IIpec-
HY10 BOAY, MOPCKY10 BOZY, PacTBOD
XJ10pUJA Kalus, XNI0pULA HaTPus, XJ0-
pvaa Kanbuus, 6pomMmaa HaTpus u coc-
TaB FORMIX* TECHNOLOGY, B KOTOPLIN
BXOAUT opMuar Hatpus, hopmmuar
Kanua u popmuar uesma.

C cucremont FLOPRO NT
VIIDKeHephl-0ypOBUKI
AOOMBAIOTCSI BBICOKVIX
CKOPOCTE IIPOXOAKM

VI COKpaIlljeHusI 3aTpaT
Ha Oypenmue

Bnaropaps npumernennto cucremst FLO-
PRO NT ypaeTcs noCTMYb UCKIIOUNTEND-
HO HU3KOW CWbl TPEHUA U CHU3UTD
TIOTEPU [IaBNIEHMA B OYPUIILHON KOJLOH-
He 110 40% 10 CPAaBHEHWIO C 0OLIYHBIMU
OGYPOBLIMU PACTBOPAMM Ha BOAHO Uin
YI71eBOL0POAHOM ocHOBe. CocTas cuc-
TEMBI [IPeA0TBPALIAET HAbYXaHUE TINH

0 20 40 60 80 100 120 140 160 180

Time, min

s [nitial
s Return 0

FLOPRO NT Single-sack product
ITpubop dns onpedeneHus BOCCMAHOBIEHHOU NPOHULAGMOCMU NPU BbICOKUX MeMnepamypax u 0as-
nenuu (BTB]) usmepaem npoHuyaemocms naacma 01is Hepmu, CONAHO20 pACMBOPA U 2a3a 8 YCI0-
BUSAX BbICOKUX Memnepamyp u 0asneHus. Annapam maxxe moxem 6bImb UCNONb308aH OJiA U3Mepe-
HUS CmeneHU Nospex0eHUs NiIacma ¢ UCnoab308aHuemM 06pas3yos KepHa, 0714 nposedeHus
ucnsimaruti xuoxkocmetl, COOEPKAUUX MAMePUAnbl N5 60PbObL C NO2NOUEHUAMU U KPYNHbIe Yac-
Muybl KOTbMAMAHMA, @ MAaKXe 0N UCNBIMAHUL NPU KUCIOMHOL XUMUYECKOU OYUCMKe 8 YCN0BUAX

BbICOKUX memnepamyp u dasneHus.

Cneyuanucmst komnaruu M-I SWACO ucnons3yom nempozpaguueckuil MUKpockon 018 aHANU3A
MOHKUX CPE308 MaMepuanos nopod Koanekmopa. Pesynsmamst aHanusa pasmepa nop u pyaux
MUHEpAnozu4ecKux Xapaxmepucmux nomozaiom adanmuposams cocmag pacmsopa K ycaos8uam
KOHKpPemHo20 npodyKmusHo20 naiacma.

W IMCIIEPTMPOBAHUE TIMHUCTHIX Yac-
TWL, B TO BPEMsA KakK ee reneobpasHas
CTPYKTYPA YAEPKUBAET YaCTULLL
BLIOYPEHHOI TTOPOJL, CIIOCO6CTBYA
OYMUCTKE CTBOJIA CKBAXKUHbL OT LIIaMa.
Bricokas BA3KOCTb GUbTpaTa UCKILI0-

yaeT 00pa3oBaHue LIJIAMOBLIX OCaXTe-
HWW, 3HAUUTEJIBHO CHWXAET KPyTAIUN
MOMEHT, CWJ1y TPEHUA U BEPOATHOCTb
BO3HUKHOBeHUA anddepeHunanbHbIX
MPUXBATOB.

V.LIVLL OJOHENLIATOU BLISdMD8 BUT NLI0MTNXK
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FLOPRO SF

Cucmema, He codepxaujas meepootl ¢asbl,

0151 6ypeHUsA CIIOXKHBIX CKBAWKUH

NMPMMEHEHWME

Beperossie 1 MOPCKUE CKBAXKWHBL, ITPN
GYpPEeHUU KOTOPHIX HeNb3s
WCII0N1b30BaTh PACTBOPSLI C BLICOKUM
COZlEpPKAHNEM TBePZON ha3sbl, Iae He
TpebyeTca MpUMeHeHNe KOJIbMAaTaHTOB
WIW ITie He peKoMeHyeTcs
WCIT0N1b30BaTh KUCJIOTY B KAUECTBE
paspyumrens. [IpumMeHAETCA IaBHLIM
06pa3oM rpu 6ypeHum ¢
WCIT0/1b30BAHUEM TEXHOJIOTUN ITUOKUX
TPy6 1 HA CKBAKWHAX C TAKENO0N
HedTbl0.

.I'IPDSI'IEMI:I

Muorne MeToast 6ypeHus u
3aKaHYMBAHUA He ITPUBEAYT K
LOCTVKEHWIO TU1aHOBOA
TIPOU3BOANTENLHOCTU CKBAMWUHBI, €CTIU
WCIIOJIb3YI0TCA PACTBOPHI NS
TIEPBUYHOTO BCKPLITUS, BKIIOYAIOLUE
TBEpAyio hasy B BUAE KObMATAHTA WK
MaTepuaoB Ans 60pbobL
TOTJIOEHUAMM.

PlrEwEHMSA

Bsaskoctb cucremst FLOPRO* SF
OTPaHWYMBAET IIPOHNKHOBEHME
GwnbTpaTa B MPOAYKTUBHLIN IJIACT, YTO
obecrieunBaeTcs 60nee BEICOKUMN
3HAYEHUAMM BA3KOCTU IIPU HU3KON
ckopoctu casura (BHCC) mo
cpaBHeHWI0 ¢ 06bryHO cuctemoint FLO-
PRO NT.

.SKDHDMI/IKA

[Ipn npumenennu cucremst FLOPRO SF
MaKCUMaJIbHO COXPAHAIOTCA
KOJLLEKTOPCKME CBOWICTBA IIACTA, YTO
TIOBLIIIAET ITPOU3BOLUTENIBHOCTD
cKBaXuHbL. OTCYTCTBUE TBEPAO (a3Lt
obecreunBaeT 6e3aBapuiityio pabory
000pPYA0BaHUA 1A 3aKAHIUBAHUS, &
KOMITOHEHTHI, BXOAAILUE B COCTAB
LAHHO CUCTEMBI, YCKOPAIOT IPOLERYPY
OYUCTKW CKBAXKUHBL.

Cucrema FLOPRO SF (6e3 TBepgoit
®assr) — 3T0 PacTBOP Ha BOJHON
OCHOBE A7l IEPBUYHOTO BCKPHITUA
TIPOAYKTUBHLIX IT/1aCTOB, KOTOPHIN
VMEeT YHUKaJIbHbIE PEOJIOTUYEeCcKne
XapaKTEPUCTUKU U BLICOKYIO BA3KOCTD,
a TaKXe OTPaHNuINBAET IIPOHUKHO-
BeHUe QunbTpaTa B MPOLYKTUBHLIN
T1ACT, YTO obecreunBaeTca 6onee
BBICOKUMU 3HAYeHUsAMu BHCC mo
CPaBHEHWIO C U3BECTHOW CUCTEMON
FLOPRO NT.

Cucrema FLOPRO SF
He IIOBpeXAaeT

KOAAEKTOPCKIie CBOVICTBA

IIPOAYKTVB-HBIX I11aCTOB
1 o0ecreunBaeT
BBICOKYIO
IIPON3BOANTEABHOCTD
Bamrert ckBaXyHBI

IIpn mpoexkTnpoBarumn cucrem FLOPRO

SF cneymanuctst kommanuu M-I SWACO

VUUTHIBAIOT CBOCTBA KOJUIEKTOPA U

TUIaHUPYEMBI METOZ, 3aKaHYNBaHUA

CKBXUHBL. Cnepyomue pakTopst

ABNAIOTCA 0COOEHHO BaXKHBIMU:

e [[poHun1L@eMOCTb UK pa3Mep TP
macra

¢ Temmneparypa I1acTa

¢ Hanuuwe mnacToBbix ra3oB

® JI0HHBIN COCTAB IIACTOBLIX BOJ,

e CopepaHue ravH

® Tum yrneBonoponoB, KOTOPhIE
I1aHUpYeTCA [06bIBaTL

Cucrema FLOPRO SF
COKpaIaer
IIPOHMKHOBeHIe
¢uabTpaTa B I11aCT 1 He
COAEPKUT TBepAOI (pasbl

Cucremst FLOPRO SF mpumenstoTcs
B TeX CNyvasX, KOrna He Tpebyerca
TIPUCYTCTBUE KONIbMATAHTA U HE
TIPEeATI0NAraeTcs MOBOAUTb XUMU-
yecKyio 06paboTKy Kucnotamu. Ux

MOXHO YCITENTHO TPUMEHATD TIPU
pa3paboTKe IIACTOB C TAKENON
He(Tbl0, Ijie cCOYeTaHUe BA3KOCTU
Gbnounzna n BAsKocTu 6ypoBOro
pacTBopa eule 60blIe COKpaAlAeT
IyOUHY TPOHUKHOBEHUA QUbTpaTa
B I1acT. Takke cuCTeMa OTAUYHO
paboraer B ciyyae He06XOAUMOCTU
MOAAEPKAHUA MUHUMAJILHOTO
nuddepeHLnanbHOTO AaBNeHUA I
COKpaluleHus TNYOUHLI TPOHUKHOBEHUS
(bwibTpara B JONOMUTLL, U3BECTHAKU
WU CBA3AHHbIE U HECBA3AHHbIE
TeCYaHNKU.

Cucrema FLOPRO SF mpumenseTca
B CJIEAYIOIMX CIYYanX:
® BypeHue C UCTI0/1b30BAHUEM TEXHO-
710TUM TUOKNX TPY6O
[InacTsl ¢ yAbTPAHU3KOI ITPOHMIIAe-
MOCTbIO
IInacTh, copepiKaiine BLICOKOBASKYO
HedTb
B kauecTBe Oy(hepHbIX KULKOCTEN
TIPU IPOLeAYPe 3aKaHYMBAHMUA TT0CT1e
Oypenwus c FLOPRO NT
3aKaHunBaHUe C HE0OCAKEHHEIM
3a60eM, C 111e71eBLIM XBOCTOBUKOM,
OTKPLITHIM CTBOJIOM C IPABUNHBIM
GunLTPOM UK 6e3 rpaBUNHOTO
dwunsrpa.
3aKaHYMBaHUe C 06CAKEHHBIM
3a00€eM, KOTZla OYUCTKA CTBOJIA CKBaA-
YXWHBI U MUHUMaJIbHOE IIPOHUKHOBE-
HUe GpunbTpaTa B INACT MPEACTABAET
0c06Y10 BAXKHOCTb



Heorpamiraennas cdepa
IIpYMeHeHs CYICTeMBI
FLOPRO SF Gaarogaps
rOKoii popMyae cOCTaBa

Cucrema FLOPRO SF MOeT OHITb

IIPUTOTOBJIEHA C UCIIONIb30BAHUEM
Pa3NUYHBLIX 6a30BLIX KUAKOCTEN:

e JIpecHas Boga

® Mopckas Bopa

© Xn0puz Kanus, Kanbliua Ui HaTpua
® Bpomupz HaTpus

® Gopmuar HaTpus, Kanus win uesmsa

OcobenHOCTH

e He TpebyeT mpaBuibHOro mop6opa
YacTUL KONbMATaHTa

e [IMpKYNUPYET NPU HU3KUX AABJIEHUAX
Hacoca

® Huskuin kospduimeHT Tpermna

e Jlerko paspyuraeTcs pyu IoMoLIn
OKUCIUTENA

e TepmocTabunbHOCTb fio 300°F (176°C)

IIpermymecrsa

¢ CoKpawaer 1 MPeaoTBPALAET HAPY-
LIEHUE KOJIEKTOPCKUX CBOMCTB
acra

e TToBLIIAET IPOAYKTUBHOCTb CKBA-
JKUHBL

e Vmpowaer ouncTKy

e VpneanbHo MOAXORUT Ans GypeHus
C UCII0Ib30BAHUEM TEXHOJIOTUM
I'UOKUX TpyH

e TIpeKpacHo MOAXOAUT st GypeHus
IIPU BHICOKUX TEMIIEPATYPAX

V.LIVLL OJOHENLIATOU BLISdMD8 BUT NLI0MTNXK
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FLOTHRU

JIma punbmpayuoHHaA KOpKa He cmaHem
npeepadoti mexdy Bamu u Bawetl He¢pmbio!

NMPNMNMEHEHWE

3aKaHYMBAHUE CKBAKUHBL OTKPLITHIM
CTBOJIOM C I'PaBUNHBIM (UILTPOM,

C pacluMpsieMbIMU GWIbTPAML, aBTO-
HOMHbIE€ KOMITOHOBKU 3aKaHYNUBAHUA
WK nobbie Apyrue Crocobbl 3aKaHuu-
BaHUA OTKPLITLIM CTBOJIOM, 06bI‘~IHO

C IIPUMEHEHUEM XUMUYECKON OUYUCTKU
32601, BKII0YanA HedTe- WIN KOHAEH-
CaTo-700bIBAONINE CKBAXUHEL.

. MPOBJEMBI

I[locne 3amonHeHNA CTBONA CKBAXKUHbL
IpaBUEM WIN YCTAHOBKU MEXaHUIECKU
pacuupsemoro Gpunsrpa, Gunbrpa-
LMOHHasA KOpKa HaXOAWUTCA MEXLY
IJIaCTOM W KOMITOHOBKO 3aKaHUMBa-
HUA, YTO OCJIOXKHAET ee yaajleHue pu
TIOMOLIM XUMUYECKON 06paboTKM.

B cnyyae aBTOHOMHOTrO criocoba 3aKaH-
YUBAHUA XMMUYECKUE PA3PYLINTENN
WHOT'A He IOLYYaloT MOIHOT0 A0CTYIIa
K GWIbTPaLMOHHON KOPKe U3-3a IIpeXx-
LeBPEeMEHHOT'0 IIPOPLIBA UK APYTUX
OCJOXXHEHUN.

. PEMEHHUSA

HedTrenponunnaeman punbrpaunonHan
Kopka cucremst FLOTHRU* TpeGyeT
HEeBBICOKUX 3HaYeHW [1aBlleHUA BbI30-
Ba MPUTOKA, CIIOCOOCTBYA CBOHOAHOMY
TIOCTYIUIEHNIO He(TW B CTBOJL CKBA-
KUHBL.

B >xonomMuKa

[Ipumenenue cucremst FLOTHRU
UCKNt0uaeT GUHAHCOBbIE U BpEMEHHEbIE
3aTpaThl Ha XMMUYECKYI0 UHTEHCUDN-
KaLmio 1 03BOJIAET OLICTPO JOCTUTATh
MaKCUMaJIbHON IIPOVN3BOAUTENIbHOCTY
YTJ1€BOLLOPOA0B, PUUEM 3TO He COIPO-
BOXZAETCA IIPeXAeBPeMeHHO! 06807 -
HEHHOCTbIO CKBRXUHHI.

. 3KONOTMYHOCTD

FLOTHRU ABnAeTCA CUCTEMOW Ha BOOHON
OCHOBE, IIPENCTABIAOIEN MUHU-
MaJlbHBIN PUCK [J1A OKpYXKatolen
cpenst. In6KocTb cOCTaBa MO3BONAET
WCIT0/1b30BAHTb KOMITOHEHTLL, COOTBET-
CTByOLME GONBUIVHCTBY MUPOBLIX
CTaH[LAPTOB IT0 OXPaHe OKpyXatouen
cpepbl.

Bo BpeMs 3akaHUMBAHUA CKBAXKWUHbL
OTKPLITHIM CTBOJIOM C I'PaBUAHEIM UL
pacumpsieMbiM GWIbTPOM, KOraa Guib-
TpalMOHHAA KOPKA OKa3biBaeTcs 3a670-
KUPOBAHHOIA, GONIbIIOE 3HAYEHUE UMEET
TIPOYHOCTb U HEIPOHU1|aeMOCTb Guib-
TPALMOHHON KOPKU AJ1A IIpefoTBpalle-
HUA 0TGWIbTPOBLIBAHUSA PACTBOPA.
OpHaxo mocne 3aBepuIeHUs omepanun
3aKaHuMBaHWA GUNbTPALIMOHHAA KOPKA
00OLIYHO YAANAETCA C IOMOLILI0 XUMU-
YeCKOro pa3pyuInTess, YTo Crocob-
CTBYeT IIOCTYIUIEHWUIO0 HePTU B CTBOJL
CKBAXWHbI U TPeAYIIPeXAAET 3acope-
Hue punbTpa yacTuuamu Guabrpa-
LMOHHO KOPKU BO BPEMs J0OLIUN.

CnoXHOCTb 3aK/1104aeTCA B TOM, UTO
vHorza GWibTPaUMOHHASA KOPKA 0Ka3bl-
BAETCA TPYLHOLOCTYITHOW A7l XUMUIe-
cKux paspyuureneit. Kopka moxer
Pa3pYUIUTLCA CAUIIKOM PAHO, U TOTAA
XUMUYECKUE Pa3PYLINTENUN He CMOTYT
BO3[eCTBOBATH HA HEKOTOPbIE YYaCT-
KW KOpKU. Pesynbrar — HeynoBneTBo-
pUTeNbHOE KaueCcTBO PacTBOPEHUA
(bUNLTPALMOHHON KOPKMU.

IIpo6nemMy MOXHO PaspenuTh myTemM
B06aBNEHUS XMMUYECKOTO Pa3pyLInTe-
7151 BO BPEMsi 3aII0OJIHEHWA CTBOJA CKBa-
JKUHBI TPABUEM, HO 3TO MOXKET OLITb
LOCTaTOYHO TPYAHOW OIlepauunein, Tak
KaK ecjlut UCTIONb30BaTb CIULIKOM
arpeccUBHbIE PA3PYLIMTENN UIU/U
HayaTb OYWUCTKY CIIUIIKOM PaHO, IIPeXx-
IeBpeMeHHOe paspyuienue gunbsrpa-
LIMOHHOW KOPKU MOXET IIOMelIaThb
3aKOHYUTb ITPOLELYPY pasMelleHns
rpaBus.

OcobeHHOCTH

© Bornee BbICOKUI KO3DHULNEHT
BOCCTaHOBJIEHHOW IPOHU1IAEMOCTN
TIPU 3aKaHYNUBAHUU OTKPHITHIM
CTBOJIOM C 'PaBUIHBIM GUALTPOM

® Bonee HU3KWe 3HAUEHUA aBlEeHUA
BbI30Ba IPUTOKA IPU 3aKaHUYMBAHUN
OTKPBITHIM CTBOJIOM C I'PaBUHBIM
GWILTPOM 1 aBTOHOMHOM 3aKaH4M-
BaHUU

o [loBHIIEHME YCTOWNINBOCTU K 3ar-
PA3HEHUIO BEIOYPEHHO TBEPLOi
tdaze

© 06pa3oBaHne OPraHOQUIIBHbIX
KaHaJ10B [ij1A TPOXOXAEeHUA HehTU

© OTCyTCTBUE HEOHXOAUMOCTY B IIPU-
MEHEHUU XUMWIECKUXK Pa3pyuIn-
Tenen

SVART RDF
TECHNOLOGY

To-HacToAmEMY PELIUTD IIPobneMy
crioco6Ha cucrema FLOTHRU, KoTopast
YCTpaHAET HEOHXOAUMOCTD IIPUMEHE-
HUA XMUMUYECKOTO Pa3pyLINTENA.

Kak paboraer cicrema
FLOTHRU

Cucrema FLOTHRU — 3TO XUAKOCTb ANS
TIePBUYHOTO BCKPLITUA Ha BOAHOMN
0CHOBe, KoTOpas 06pasyeT HedTempo-
HULaeMy1o GUNbTPALNOHHYIO KOPKY,
OIITUMU3UPOBAHHYI0 A7 OCBOEHUA
CKBaXWHBI U YCTPAHAMLYI0 HEOOXO[U-
MOCTb B XMMWYECKOI1 0UUCTKe, obectie-
ynBaet Oonee BLICOKUE 3HAYEHMA
BOCCTaHOBJIEHHOW ITPOHU1L}aEMOCTU

W 6onee HU3KMe 3HAUEHUA ABNEHUA
BbI30BA IpUTOKa. Cucrema FLOTHRU
TIPUMEHAETCA, IPeXJe BCETO, PN
3aKaHYMBaHUN OTKPLITHIM CTBOJIOM

C 3aTPYAHEHHBIM ZOCTYTIOM K unbTpa-
LIMOHHO KOPKe, HaXO[ALENCA MEXLY
TIaCTOM W KOMITOHOBKOA 3aKaHuWBa-
HUA. B 06BIYHEIX YCIO0BUAX 3aKaHUNBA-
HUA OTKPHITLIM CTBOJIOM ITPUMEHEHUe
FLOTHRU o6ecrnieuuBaeT ps penumy-
1ecTB: 607€e HU3KUE 3HAUEHUA
JaBJleHUA BLI30Ba IIPUTOKA IIPU CPaB-
HUMBIX 3HaYeHUAX BOCCTAHOBIEHHON
TIPOHU1}aeMOCTH.

KonTponb dunbrpanum ocyuecrsin-
AeTCA NeNCTBUEM IBYX KOMIIOHEHTOB:
3aNaTeHTOBAHHOTO I'MAPOPO6HOTO
kapboHara u Kpaxmaa, KoTopbie
06pasyioT opraHoduIbHbIE KaHAIL B
¢bunsTpaumorHoit kopke FLOTHRU.
dunbTpannoHHan Kopka obecreyunBaeTr

IIpenmyinecrsa

® BLICTpOe JOCTMKEHNE MaKCUMaIlb-
HOI4 ITPOU3BOAUTENLHOCTN
HcknioueHue 3aTpaT 1 PUCKOB,
CBA3AHHBIX C XUMUYECKON OYUCTKON
® CHWXeHWe BPEMEHW U 3aTpaT Ha
3aKaHYUBAHNE CKBAKUHBL
06pasyeT 0praHoGUIbLHYI0 GUILT-
PALUNOHHYI0 KOPKY

OTcyTCcTBME HEOOXOAUMOCTY B ITPO-
BeJieHWUU OTepalinii o yCTpaHEHNIO
0CJL0XHEHWN TTOCTe 3aKaHYMBaHUA
[locremnentoe yaanenve hunbrpa-
LJMOHHOW KOPKWN He BbI3bIBAET 3aKy-
nopuBaxue punbrpa



HEeIPOHWULAEMLI 6apbep A1 BOALL
W IIPEefOTBPALIAET UHTEHCUBHOE IIPO-
HUKHOBEHWE XWAKOW (asbl B IIACT.
OpraHoGwibHble KaHabI He
CKJIEUBAIOTCS, YTO YACTO CIYIAELTCA IIPU
WCIT0/1b30BaHWUU 0OLIYHBIX PACTBOPOB
NS TIEPBUYHOTO BCKPLITUA Ha BOAHOM
OCHOBE, @ 06€CIIEYUBAIOT [IOBLILIEHHYO
IIPOXOIUMOCTb YT71€BOZLOPOZIOB U YCT-
PaHAT He06XOAUMOCTb IPUMEHEHNSA
XUMUYECKOW OUNUCTKU.

Cucrema FLOTHRU

C HU3KVIM COAepKaHyeM
TBep Ao (pa3bl 00aasaeT
IIPEBOCXOAHBIMIL
XapaKTepyUCTUKaMI

Peosnornyeckue xapakTepUCTUKU CUC-
Tembt FLOTHRU pocTuUraloTca B3auMo-
LeNCTBUEM PA3NUIHBIX OUOIIONINMEDOB,
Bkntovasn FLO-VIS* PLUS n FLO-VIS NT.
Peonornyeckue csoicrsa FLOTHRU
OﬁeCI[e‘-IVlBaIOT ITOBbINIEHHbIE 3HAYEHUA
BA3KOCTY ITPU HU3KUX CKOPOCTAX CLBU-
a3, U B TO e BPEMS IIOAJEPKNBAIOT
MWUHUMAJIbHY0 BA3KOCTb ITPU BLICOKUX
CKOPOCTAX CABUIa, B 0COOEHHOCTN
MWUHUMAJIbHYO0 IT1aCTUYECKY1O0 BA3-
KOCTb. JIaHHBIN TUIT PEOJIOTUYECKOTO
pod A CIIOCOBCTBYET CHUKEHUIO
ITyCKOBOT'O 1aBJleHUA HACOCOB, ITOBLI-
LIEHWI0 CKOPOCTU TPOXOAKM U 06ec-
ITeYNBAET KAUYECTBEHHYI0 OUUCTKY
CTBOJ1A CKBAXKWUHBI.

Ormmcanme

® BopHble pacTBOPLI MOHOBaJIEHTHBIX
conem

® KoMITOHEeHTH! OrpaHopuUIbHON
GbWILTPALMOHHON KOPKU
— MeJKuit rmapodo6HbI Kap6oHaT
Kanbuus
— MUITOGUNBLHEIA KPaxMa
® BromonumepHslii 3arycTuTeNb

o KonbMaTaHThL C IOR06PAHHBIM
(bpaKLUOHHBIM COCTABOM

[Ins mOBBIIEHUA UHIMOUPYIOMUK
CBOWCTB, cocTaB cucTemst FLOTHRU
MOXET OBITb YCWIEH PA3NINYHbIMU CO-
JISIMW WM UHTUOUTOPAMW TUAPATALINY,
Hampumep KLA STOP* unu KLA-GARD*.
OHUW UCTIONb3YIOT KATUOHHBIN 06MEH
LA UHIMOUPOBAHUA TUMAPATALINY
TAMHUCTO cocTaBnstomeil pa3oypu-
BaeMbIX NOPoZ. Ix cunepreTnyeckas
CBA3b, & TAK}KE COBMECTHOE UCIIOJ1b30-
BaHUe C [IOIUMEPaMW, peareHTaMu,
06eCcreynBaolMMIU KOHTPOJIb BA3KOCTU
W KOHTPOJb GUALTpaunm,

Return Permeability and
Flow-Initiation Pressure

Al 40/60 Gravel Packs with
No Chemical Cleanup

100% Return permeability Flow-initiation 25

TIPENATCTBYIOT [IOTJI0WEHNI0 BOAB
TJIUHUCTHIMU CJIaHIAMU W/WIU TIn-
HaMU I1acTa.

W3-3a Manoro copepyKaHua TBEPLO
(ba3sbt 1 BLICOKOW KOHLEHTPALUW IIONN-
MepoB K03 HUUNEHT TPEHNA CUCTEMBL
FLOTHRU 04eHb HU3KUI — 06BLIYHO OT
0,2 no 0,25, 4TO IOMOTraeT IIpu poOTOP-
HOM U HampaejeHHoM 6yperuu. Ilpu
HE06xX0AUMOCTH, KO3 PULUEHT TpeHUs
cucrembt FLOTHRU MOXHO [OTIONHU-
TeJIbHO CHU3UTL 10 0,15 ¢ moMomibio
CMasblBaoUX 100aBoK.

Return Permeability and
Flow-Initiation Pressure
Clean Fluids, No Chemical Cleanup

Flow-initiation 30

100% Return permeability

pressure (psi)
90

80 20
70

60 15
RN

40 10
30

20 5
10

0 0

Contaminated fluids
FLOTHRU formulations

Clean fluids

M Conventional RDF M FLOTHRU ~ —#-psi

PunvmpayuoxHaa kopxa FLOTHRU coz0aem
HenpoHuyaemslii 6apbep 0s 800k, HO

cnoco6cmsyem npoxoxo0eHuro y2neso0opodos npu
HU3KUX 0QBNEHUAX Bb1308a NPUMOKA.

pressure (psi)

Standalone tests Gravel-packed
FLOTHRU completions
formulations
A B

M Conventional RDF [l FLoTHRU ——psi

| BrympeHHAs nosepxHocms cmsona
CKBAKUHBL

& | Yenesodopoodst

= Yenesodopoost, npoxodauue yepes
GunbMpayuoHHy0 KOpKy

&3] PunvmpayuoHHas kopka FLOTHRU
2 TrruCars >

&l Accoyuayuu kpaxmana THRUTROL
= Kpaxman THRUTROL

= Hecuaras soma nnacma, 20e punsmpam
BbIMECHUN Y271e8000p00bl

|| Yenesodopoost

V.LIVLL OJOHENLIATOU BLISdMD8 BUT NLI0MTNXK
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FORMIX TECHNOLOGY

HoeanvHas ocHosa 0na co30aHUA 3heKxmuUBHbIX CUCMEM C MATIBIM 00beMHbBIM COORPKAHUEM
maepdoll ¢aswvl 0515 6YypeHUs U NepBuUYHO20 BCKPbIMUA NPOOYKMUBHBIX NIACMOB

NPAMEHEHUE

Beperosbie 1 MOPCKUE CKBAXKMHBL
(BKUMI04an rnyboKoBOAHLIE), IAe TPedy-
10TCSA PACTBOPHL C BEICOKO [I0THOCTHIO
W MaJIbIM 06BEMHBIM COAEPKAHUEM
TBepAOit Basbl A 6ypeHus u/mm ans
TIEPBUYHOTO BCKPHITUSL IPOAYKTUBHEIX
I1J1aCTOB, IIPY IPOXOXAEHUN 30H BLICO-
KOAKTWUBHbIX IJIMH, OYpPEHUN B YCI10-
BUAX BLICOKUX TEMIIEPATYD, A TAKKE
IS TIONYYEeHUA HU3KUX 3HAYEHWI
3KBUBJIEHTHOW LUPKYAALNOHHON
IJIOTHOCTY.

. MPOBJEMBI

TpeboBaHuMA O OXpaHe OKpyxawei
Cpepbl TPeANUCHIBAIOT UCIONIb30BAHME
IIpeCHHIX GYPOBLIX PACTBOPOB HA BOJ-
HOi 0CHOBE, HO OONLUIVHCTBO TPazu-
LJMOHHBIX PAaCTBOPOB C BLICOKOMN
TUIOTHOCTbIO COTlEPKAT 3HAUNTENIbHOE
KOJIMYECTBO YTSKENUTENEN, YTO MOXET
CHU3UTb CKOPOCTDb ITPOXOAKM, TOBLICUTb
9KBUBAJIEHTHYI0 UNPKYIALMOHHYIO
TJIOTHOCTD, @ TaKXKe CTaTh MPUYUHON
CELUMEHTALUN YTSIKENUTENA U TIPO6-
JIeM C 3aKaHYUBAHWNEM CKBAXKUHBI.

P rewenus

Texronorna FORMIX TECHNOLOGY
3aK/i0yaeTca B pa3paboTke 6ypoBoro
PacTBOpa WIN PACTBOPA ANA IIEPBUY-
HOT'O BCKPHITUA Ha OCHOBe hopMuara
COMMN. ITO UHBEPTHO-3MYJIbCUOHHEIE
CUCTEMBL, MO0 CUCTEMBI Ha BOAHOM
0CHOBE CO 3HAaYEHUAMMU IJIOTHOCTU 14,2
win 19,1 dyrxToB/TasnoH (1,7 win

2,29 xr/n), 6e3 TBepHON haswI.

B >xonomMuKka

Cucremst FORMIX TECHNOLOGY mOBbI-
wraT 3 GeKTMBHOCTb 6ypeHus n Ka-
YeCTBO 3aKaHYMBAHUA CKBKUHLL,

a TaKXKe 3HAYUTEJILHO CHWXAIOT PUCK
ToBpexaeHus macra. Manoe 06beM-
HOe coziepaHue TBepAon (Gaskl Mo3Bo-
7IAeT ITOBTOPHO UCTIONb30BATh PACTBOP
Ha C/lefylolUX CKBXKUHAX.

B >xonoruumocts

Cucremst Ha ocHoBe opmuara He
COZEPKAT XJI0PUI0B WIN 6POMUTOB,
ABNAWTCA 6osee 3Komornyeckn 6eso-
MTACHBIMW, YeM PYTUe CUCTEMBI Ha
BOZHOMW OCHOBE WIN UHBEPTHO-IMYJlb-
CUOHHBIE CUCTEME, @ TAKIKE UCKII0YAIOT
HEOOXO0ANMOCTb IPUMEHEHUA TOKCUY-
HBIX 6UOLNI0B

FORMIX TECHNOLOGY -
9TO HOBbIV B3I 51
Ha M3BeCTHbIe CMeCU

dopMuaTk cpaBHUTENBLHO HELABHO
UCIIONb3YIOTCA B HEDTAHOW IIPOMbILI-
JIEHHOCTW. 3TO COMY, ITOX0XKNeE Ha
TPYIILY XNI0PUL0B U 6POMUJIOB,
KOTODLIE YXKe J0Iroe BpeMaA IpuMe-
HAOTCA Ha He(TAHBIX MPOMbICNAX.
MonoBaneHTHble GopMUaTHL Coneit
IIpeKpacHo PacTBOPAIOTCA B BOZIE,
06pasys CONAHOW PacTBOP BLICOKOMN
I0THOCTU 6e3 TBepRon dassl, uTo
TI03BOJIAIET COKPATUTb KOJIMYECTBO
YTAXKENNTenen.

Criennanuctst M-I SWACO paBHO
3aHWUMatoTCA Pa3paboTKON CUCTEM Ha
ocHoBe hOpPMUATOB CONEN AJA IIpuMe-
HeHuA 1o BceMy Mupy. Haute nocneg-
Hee JIOCTWXKEHWE — 3TO PACcTBOPHI Ha
OCHOBe TpPeX MOHOBAJIEHTHLIX OpTraHu-
yeckux GpopmMuaros coneii: Gopmmar
HaTpua, Kanus v 15esus.

Texronorua FORMIX TECHNOLOGY
YCITElIHO UCTIONb3YeTCs B CUCTEME 1A
TIePBUYHOTO BCKPHITUA TPOAYKTUBHBIX
mnacros FLOPRO NT mpu 6yperun
W 3aKaHYMBAHUW CKBAXUH B 0C060

OcobeHHOCTH

© BhicoKas MLOTHOCTb IIPU MUHUMAIIb-
HOM COJIEpXKaHWUU TBepLon (ha3bt

© MuHuUManbHOe NOBPEXAEHNe
Tmnacra

 [JonHOoe COOTBETCTBUE TPEOOBAHUAM
KOT n I13B

® COBMECTUMOCTD C IIONIUMEPAMU
W KUZKOCTAMU TPOAYKTUBHOTO
acra

© B03MOXHOCTb IPUMEHEHUA TTPU
Pa3HBIX CMOCO6AX 3aKaHIMBAHUA

® Crioco6HOCTb 3G HEKTUBHO NHINOU-
POBaTb TUPATALNI0 TIMH W 308

o TeMIepaTypHas CTabWILHOCTb IO
>350°F (177°C)

® Hu3kas cKopocTb KOPpPO3umn

Economics and Reclamation

250 Daily treatment cost (U.S. $)

200

XY XY XY XY XY XY XY XY XY XY XY
1 2 3 4 5 6 7 8 9 10 11

[l caco, polymermud Ml Formates

CJI0XKHBIX YCILOBUAX: IIPU BLICOKUX
TeMIlepaTypax, HaIWIum JIerko IoB-
PEXTAEMEIX IT1ACTOB U CKBAXKUHAXK,
HaXOJAWMNXCA B 9KOJIOTNIECKU UYBCT-
BUTEJIbHBIX 30HaX. TexHonorns FORMIX
TECHNOLOGY TaKe UCIT0b3yeTcs

B UHBEPTHO-3MYJIbCUOHHON CUCTEME

C HU3KUM COZLEPXKaHNEM TBEPZO Pasb
VERSAPRO* LS pns mpuroToBneHus
PacTBOPOB C 60J1ee BLICOKOM IIOT-
HOCTbIO IO CPAaBHEHWIO C 0OLIYHLIMUI
CONeCconepKaluMn PacTBOPaMu.

IIpermymecTsa

¢ JloBbIlIEHNE ITPOAYKTUBHOCTU

o CokpanjeHue 061MX 3aTpar Ha 0Cy-
1eCTBIEHNE TIPOEKTA

® JKonoruyeckas 6e30macHoCTb

o TloBbirerve 3GEKTUBHOCTI KOHT-
POJIA COLEPXKaHUA TBePLOW hasbt

o CokpaujeHue mpobem Impu 3aKaH-
YUBAHUN

® YBennyeHue CKOPOCTU IIPOXOAKIL

© VneanbHo MOAXOMUT s 6ypeHus
B YC/I0BUAX BLICOKUX TEMITEPATYP
1 BBLICOKOT'O idBJI€HUA

® CHWXaeT OIacHOCTb CeAUMEHTaLun
VTSOKENUTenein



IIpymvenenvie popmmaToB
oOecrie4rBaeT
VHIBEpPCaAbHOCTD

V1 9KOAOTIECKYIO
0e30I1acHOCTD KaK
pacTBOpaM Ha BOAHOM
OCHOBE, TaK

V1 MTHBEPTHBIM
9MYAbCHOHHBIM
pacTBopam

Ucnonb3osBarne FORMIX TECHNOLOGY

C PaCTBOPAMW AJ1A IIEPBUYHOTO BCKPHI-
TUS Ha BOJHOW OCHOBE IIOBbILIAET ITPO-
LYKTUBHOCTb 671arofiaps MOHWKEHHO!
KOHLIEHTpalun TBepAoii Gasbl, TOHKOM
HEIPOHULaeMOY GUILTPALUOHHON
KODKe 1 3KOJL0TMYeCKoit 6e30macHoCTu.
MonoBaneHTHas CTPyKTypa GopMmnaTos
CHWXAET BO3MOXHOCTb 06pPa30oBaHus
HEPaCTBOPUMBIX 0CaZiKOB U JleNlaeT UX
COBMECTUMBLIMU C OONIBUIMHCTBOM MUHE-
PaJloB U KULKOCTEN IIPOLYKTUBHOTO
mnacra. Takxe GopmMuaTs: 06nagaoT
BLICOKOM COBMECTUMOCTHIO C ITOIUME-
pamu, 3aryCTUTENAMU U peareHTaMu
L7 KOHTPOJNA GUIbTpaLuy, KOTOpbIe
HAXOZLATCA B COCTaBe PacTBOPOB AjiA
TIEPBUYHOTO BCKPLITUSA IIPOIAYKTUBHBIX
I1aCTOB.

B 06BIYHBIX YCL0BUAX BYpeHUst
FORMIX TECHNOLOGY o6ecrieunBaer
CTAOUNBLHOCTD XWUAKOCTU IIPU 6ypeHun
VA3BUMBIX [JIMHUCTHIX YIACTKOB WIN
IIpU 6YPEHUN B IKOJIOTUYECKN YYBCT-
BUTEJIbHBIX 30HaX. PopMuarst obecre-
YWUBANOT CTAOWILHOCTD IIPU BHICOKUX
TeMIIepaTypax Kak Ipu BCKPLITUN

Properties of Formate-Base
FLOPRO NT vs. OBM
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Solids PV Gel Gel Gel
(0%) (cP) 10 sec 10 min 30 min
1b/100 ft2 1b/100 ft> 1b/100 ft

W Formix [l OBM

TIPOAYKTUBHBLIX IJ1aCTOB, TaK W Ipn
006BIYHBIX YC10BUAX Oypenus. Kak

W opyrue conv, GopMuaThl MOXHO
WCII0N1b30BaTh J1A MONyYeHUA PacTBO-
POB Pa3NWNYHOW IIOTHOCTU.

[Ipn nconb3oBaHUM C UHBEPTHO-
9MYJIbLCUOHHLIMU PAaCTBOPaMU BbICOKOT
nnotHocT FORMIX TECHNOLOGY
obecreynBaeT MIOTHOCTb ITPU MUHU-
MaJlbHOM COZiepXaHuu TBepnon hassl.
MoHoBaneHTHbIE paCTBOPLL COTENR
BBLICOKO IJIOTHOCTW UMEIOT ITpeKpac-
HY10 COBMECTUMOCTD C SMY/IbIaTOPaMU
VERSAPRO LS, mpupatoT BLICOKYO CTa-
OUJIBHOCTb 3MY/ILCUW TIPU COOTHOLIE-
HUM He(Tb/conaHoi pacTop Ao 50:50.

CucreMbl Ha OCHOBE
FORMIX TECHNOLOGY
MMEIOT MHOXXeCTBO
IIperMyLIecTB

1 IIAPOKMI KPyT
IIpUMEHeHIsT

CucreMmsr, co3panHbie Ha ocHoBe FORMIX
TECHNOLOGY, HaxopAT Bce 6onee
1IMPOKOe IpuMeHenue. Huxe
TIPUBEZEHL INUIL HEKOTOPLIE IIPEUMY-
mecTBa TaKUX CUCTEM, l0Ka3aHHbIe Ha
TIPaKTuUKe:

® VIHrMOUPYIOLINiA XapaKTep CUCTEM HA
ocHoBe (OpMUATOB ITO3BONAET
UCII071b30BaTh UX C 6onbuion sdhdek-
TUBHOCTbIO A7 6YpeHUs 30H BLICO-
KOQKTUBHBIX TJIUH.

e TepMOCTaOUIBHOCTb TIOIMMEPOB
o6ecIieynBaeT TakkKe CTabUIbHOCTb
PEO0JIOTUYECKUX U GUIbTPALIMOHHBIX
CBOVACTB CUCTEMBI IIPU 3a60MNHbIX
TemIeparypax csoiute 350°F
(177°C).

e [I[pumeHeHne CUCTEM Ha OCHOBE
(hOpMUATOB YCTPAHAET IIPOBNEMBI,
CBA3aHHbIE C CeIUMEHTaMeN YTa-
KENUTEJEeN, a TaKKE CUMAEMOCTbIO
W BLICOKUMU 3HAUEHUAMU SKBUBA-
JIEHTHON UUPKYIALNOHHOW TI0THO-
CTW UHBEPTHO-3MY/IbCUOHHbIX PACT-
BOPOB, YTO MI03BOJIAET IIPUMEHATD
cucrembt FORMIX TECHNOLOGY nnsa

Progress vs Drilling Days

2,500 Depth drilled (ft)
2,70N

2,900 \

3,100

3,300

3,500
0 5 10 15 20 25 30

Section days

—— Planned —— Actual

OypeHus B YCIA0BUAX BLICOKUX
TEMITIepPaTyp U AABNEHUs HA GONbIIUK
rnybuHax.

VUnTHIBAA BHILIECKA3AHHOE, TaKne
CUCTEMbI MOXHO UCIIONIb30BaTh AJIf
MIOBLILIEHWA TEPMOCTAOUIBHOCTU

B COCTaBe 0OLIYHBIX PACTBOPOB Ha
BOJHOW OCHOBE.

Cucrems! Ha ocHoBe FFORMIX TECH-
NOLOGY o6ecreunBaoT MUHUMAJIbHLLE
TIOTepY AaBleHUs ITPU UUPKYIALUN 1
MaKCUMaJIbHY0 TUAPABANIECKYI0
MOIJHOCTb, IIepelaBaeMyt0 Ha 10J10TO
1 3a00MHLI! ABUrATENb, UTO
II03BOJIAET UCTIOb30BATh UX PN
ITPOBOLKE TOPU30HTANIbHBIX U
CBEPXINYOOKUX CKBAXUH (CKBAXKWH C
HO0JIbLUIUM OTXOZLOM 33005 OT
BEDPTUKAN).

Paspa6oTanxas M-I SWACO cucrema
1715 TIEPBUYHOT'O BCKPHITUA ITPOLYKTUB-
nbix mnacros FLOPRO NT Ha ocHoBe
FORMIX TECHNOLOGY mpeKpacHO Iof-
XOAUT 1l GYPEHUs CKBAKUH Majloro
IMaMeTpa PacTBOPOM BLICOKOM IOT-
HocTu. TaK KaK CUCTEMA UMEET HU3Koe
3HaueHue KosbduumnenTa TpeHus, oHa
HaXoAWT MMPUMEHeHUe IIpu bypeHnun

C UCITI0/1b30BAHWNEM TEXHOJIOTUU TUOKUX
TPYO, a TAKKE B CKBAKUHAX MAJIOTO
IMaMeTpa C Y3KUMU KOJIbLieBLIMU ITPO-
CTPaHCTBAMM.

ITaotHOCTH pOpMIATOB
Xumuyeckuin MakcumanbHas IN0THOCTb MakcumanbsHas
dopmuar CUMBOJL @ 68° F (20° C) KOHLEHTpauus cConmn
®dopmuar HaTpus NaCOOH 11,2 dbyHTOB/TannoH (1,34 kr/n) 45%
dopmuar Kanus KCOOH 13,3 yHTOB/TannoH (1,60 kr/n) 76%
dopmuar nesus CsCOOH 19,7 dbyHTOB/TanN0H (2,37 Kr/N) 83%

V.LIVLL OJOHENLIATOU BLISdMD8 BUT NLI0MTNXK
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NOVAPRO/VERSAPRO/PARAPRO

NPUMEHEHMUE

Beperossie 1 MOpPCKUE Pa3BeoyHbIe
CKBRXUHBI, B KOTOPHIX CIIOCO6OM
3aKaHYNBAHWA ABAETCS OTKPLITHIN
WIN 06CAXKEHHBIN CTBOL.

. MPOBIEMB

MHorue TpaanLMOHHbBIE CUCTEMEL OYPO-
BHIX XUAKOCTEN 0671a71a10T OTAENbHBIMU
crieuuIecKMMn 0CoO6eHHOCTAMU.
OpHako mpw 6YpeHuu pa3BefouHbIX
CKBA)XUH TpebyeTca coyeTaHune
HECKOJIbKUX 0COOLIX CBOWCTB ISl
LOCTWKEHUA banaxca MeXAY XOPOLIUM
KauecTBOM 6YpeHus, 3aKaHIMBaHUA
CKBa)KWUH U BLICOKOA TPOU3BOANTENb-
HOCTBIO.

. PEMEHUSA

Cucremst NOVAPRO*/ VERSAPRO*/ PARA-
PRO* - 3T0 Ge30macHbie A I1acta
WNHBEPTHO-3IMYJIbCUOHHBIE XUAKOCTH,
paspaboTaHHble ANs peueHns
mpo6ieM, CBA3aHHbIX ¢ HedTecMaum-
BAEMOCTbI0, IMYNILCUOHHOM 610Kanon
[I3II v 3aKymopuBaHWEM KaHaJloB
TBepAoN (a3oii MPu COXpPaHEHUN TaKUX
IIPEUMYILECTB UHBEPTHO-
IMYJILCUOHHLIX KUAKOCTEMN, KaK BLICO-
Kas CKOPOCTb IIPOXONIKY, CMa3LIBAOIINE
CIOCOOHOCTU U CTAOWIBHOCTb CTBOMA
CKBaXKUHBI.

. 3KOHOMHIKA

VHuKanbHbIe CBOWICTBA U COCTAB CUCTEM
I03BOJIAOT ITPOBOANTD GYpeHne Ha
BBLICOKOW CKOPOCTU, He IIOBPEXAAs ITPO-
LYKTWUBHLII [1ACT, YTO 06ecrieynBaeT
CHWXeHUe QUHAHCOBLIX U BPEMEHHBIX
3arpar Ha OypeHue U 3aKaHUNBaHUE
CKBaYKMHBI U OLICTPOE MONyYeHe
MaKCUMalbHBIX ITPUOLULeii oce
Havazna 3KCIUlyaTalluu CKBXKUHLL.

CucreMbl pacTBOPOB 1A IIEPBUYHOTO
BCKPBITUA ITPOAYKTUBHLIX IJ1aCTOB
NOVAPRO* (Ha CUHTETUYECKOW OCHOBE),
VERSAPRO* (Ha OCHOBe iN3€J1bHOTO UIn
MUHepanbHoro Macna) u PARAPRO* (Ha
ocHoBe mapauHa) — 3TO He
TIOBpEXAAI0LUE TPOAYKTUBHbIN IT1aCT
WHBEPTHO-IMYJIbCUOHHbIE PACTBOPLI
Ins 6ypeHUs pa3BefOYHLIX CKBAXMH,
TpeAHa3sHaYeHHbIX /1A 3aKaHYUBaHUA
OTKPLITHIM U 06CAKEHHLIM CTBOJIOM.
[lanHble cucTeMbl pa3paboTaHbl s
MaKCUMaJIbHOTO COXPaHeHUA
KOJLIIEKTOPCKNX CBOWCTB IUIACTA

W pellleHuA TPO6eM, CBA3AHHEIX C
HedTeCcMaunBaEeMOCTb10, 3MYIILCUOHHO
6noxagoit I1311 v 3aKymopuBainem
KaHasioB TBepron $ha3oii mpu
COXpaHEHUN TaKUX PEUMYILECTB
WHBEPTHO-3MYIbCUOHHBIX XULKOCTEN,
KakK BbICOKaA CKOPOCTb IIPOXOZKY,
XOpOLINE CMa3bIBAOLINE CIIOCOOHOCTU
W CTaOWILHOCTb CTBOJIA CKBAXKUHLL.

B cuny Toro, YTO rNaBHLIM
IIPUOPUTETOM IIPU Pa3paboTke ITUX
CUCTeM ABJANIACH 3ala¥a MaKCUMaJlb-
HOT'O COXPaHEHUA KOJUJIEKTOPCKUX
CBOWCTB I1aCTa U COBMECTUMOCTb
¢ 060pyn0BaHUEM [1A 3aKaHUYUBAHUA
CKBAXXWHBI, JAHHbIE XULKOCTU OTIIU-
Yal0TCA OT OOLIYHEIX UHBEPTHO-3MYIlb-
CWMOHHbIX PAaCTBOPOB COCTABOM U 006-
J1aCTblO0 TpuMeHeHuA. [Taker
3MYJIbraTOPOB U CMaYMBAOLUX areH-
TOB, TUIT U PPaKLUOHHLI COCTaB
KOJIbMaTaHTOB, a TakKXe BCe Apyrue
KOMITOHEHTbI ITOf}0UPAIOTCA TaK, YTOOLI
06ecreynTs Hauny Yy KOMOUHALUIO
XapaKTEPUCTUK Jj1s 6ypeHna 1 3aKaH-
YUBAHUA CKBaXKWHbL. Cucremsr NOVAPRO
1 VERSAPRO ABRAOTCA YHUBEPCATlb-
HBIMW U UMEIOT YPEe3BbIYAHO LINMPOKUIA
KpyT npuMeHeHuA. IIpn nnaHupoBanum
W ncIonb3oBanuu cucrem NOVAPRO/
VERSAPRO/PARAPRO cnenyer umMeTb
B BUJY OCHOBHbIE ITPEUMYLLLECTBA NX
TIPUMEHEHUA:

OcobeHHOCTH

® Tu6KWii cocras

® 3amuTa KOJIEKTOPCKUX CBOWCTB
miacra

© (CBOIACTBA UHBEPTHO-IMYJIbLCUOHHBIX
PacTBOPOB ANA GypeHus

© B03MOXHOCTb UCIIOJ1b30BAHUA HUp-
MEHHBIX KOMITbIOTEPHLIX [TPOrPaMM
n ITIPMBOPA I10 XUCCJIELOBAHUIO
KOJIbMATAAIIAY 3ABOMHBIX
OUJIBTPOB* (PST*)

® MuHUMabHOE NIOBPEXeHE
IIPOAYKTUBHOTO MJacTa

¢ COBMECTUMOCTDb C Pa3HLIMU METOfLAMM
3aKaHYNBAHUA CKBAKWUHLL

¢ MakcumanbHas TPOLYKTUBHOCTD
CKBaYKVHBI

IIpmvenenne

HBEPTHO-3MY/1bCUOHHLIE PACTBOPLL

LA IEPBUYHOTO BCKPLITUA TPOLYKTUB-

HbIx Tnactos NOVAPRO / VERSAPRO/

PARAPRO uMetoT rMbKMii cocTaB

W LIMPOKY10 0671aCTb IPUMEHEHMUA,

a UMEHHO:

® 3aKaHYWBAHUE OTKPHLITHIM CTBOJIOM
C IPaBUtHBIM QUIBTPOM UMW ABTO-
HOMHBIMU pwibTpamu

® 3aKaHuMBaHMe 06CAKEHHEIM CTBOJIOM

® Bricokas Temmeparypa 3a6os

® 3aKaHYWBaHUE C HEOOCAKEHHBIM
3a60eM WM XBOCTOBWUKOM C 11€71€BLIM
bunsrpoMm

KoMImoHeHTHBIN COCTaB
CVICTeMBI

B cucreme NOVAPRO ucrionb3syerca
PacTBOP Ha CUHTETUYECKOI OCHOBE,

B cocTaB cuctemst VERSAPRO BxoguT
PacTBOP HA AU3eIbLHOM WK MUHe-
panbHOM Macie, a B cucteMe PARAPRO
B KQUeCTBe OCHOBbI IPUMEHALTCA
napaduHoBoe Macno. Bce cucremsr
00N1a7atoT MPENMYILLECTBAMU 0OEIYHbIX
WHBEPTHO-3MY/IbCUOHHLIX PACTBOPOB,
WCIONb3YIomUXCA Ana 6ypenus. B He-
KOTOPLIX C1yYasXx TPALULMOHHbIE
CUCTEMBL PAaCTBOPOB ANls GYpeHns
NOVAPLUS*, VERSACLEAN*, VERSADRIL*
wnu PARADRIL* MoryT 6bITh peo6pa-
30BaHbL B OZIHY U3 HOBBIX CUCTEM —
NOVAPRO, VERSAPRO unu PARAPRO. IIpn
ITOM MOKET IOTPe6OBaTHCA UIMEHEHWE
pasMepa U/ Win KOHLEHTpaLuun
KOJIbMAaTaHTa/YTsKENUTENA U/ UIn
MozubVKanMa TakeTa SMy/braTopoB.

IIpenmyinecrsa

e IlTupokas 061acTb IPUMEHEHNSA

o JlocTKeHNEe MaKCUMaNbHON
IIPON3BOAUTEJIbHOCTN CKBAXXUHLI

® BhicoKas CKOPOCTb IIPOXOAKY, CMa-
3bIBAIONAs CIIOCOOHOCTb U CTAOUIIb-
HOCTb CTBOJIA CKBAXUHBLL

e ObecrmeyeHmne XOPOUINX KOIbMATU-
PYIOLINX U QUIbTPALMOHHBIX
XapaKTepUCTUK



FLOTHRU

SMART RDF
TECHNOLOGY

Solving several problems at
once on the U.5. West Coast

For drilling a 1,000t (305-m) reser-
voir section. s West Coast operator
planned to drill a horizomtal well
utilesing an openhole gravel pack
completion. Excellent drilling char-
actertstics. and the abifity to enhance
production flowback without a chem-
ical cleanup treatment, made the
FLoTHsL system the natusal choboe:

Divillling peoceeded with no

lost circulathon of weepacges

The completion and gravel pack

went as planned

O ondineg, thee waell had none:

of the emutson, mud, mud-filtrate

or sofids problems observed in

previous walls

Prochu: thon ws 338 above the

anticipated oll rate, with kawer-than-

expacted Water culs — BN average

of 50¢% balow normal
E200 M e AdLights rewervel
“Mark of M1

This water-base filter cake
won’t come between
you and your oil

Breaking the filter cake in an openhale gravel-pack
or expandable-screen completion can be tricky.
Break it too soon during the completion and you
don't get a pood pack or expansion. If you leave the
cake in place and try to break it chemically after the
gravel pack is complete or the screen is expanded,
you could damage the formation or plug the screen.

The solution: The FLOTHRU
oil-permeable filter cake

The FLOTHREU* system s a waler-base Reservoir
Drill-In Fluid (RDF) designed with enhanced flow-
back characteristics that eliminate the need for a
chemical cleanup treatment. A combination of pro
pristary materials form the basis for a filter cake that

provides a low-permeability barrier to water and pre-

vents high infiltration. The cale forms organophilic

channels that promote the transmission of hydrocar-

bons and eliminate the need for chemical breakers.
Bottom line: water stays out of the formation;
mare ail flows into the wellbore.

Easy to run, environmentally sensible
A lypical FLOTHRU system incorporates very few
base products, making it easy to enginesr and
maintdin while keeping logistics considerations
to a minirum. The highly inhibitive system exhibits
a low coefficient of friction, high ISEV and a minimal
plastic viscosity, With its waler-base fonmulation,
the FLOTHRU system meets most environmental
regulations worldwide.

Contact your M-I SWACO" representative (o
discover how the FLOTHRU system can help your
openhole gravel pack and standalone completions,

MiSWACO.

A Sehumbiorger Campany

www.miswaco.slb.com

V.LIVLL OJOHENLIATOU BLISdMD8 BUT NLI0MTNXK
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VERSAPRO LS/SF

YHusepcanvHas cucmema pacmsopos Ha y2nes000p0OHOU 0CHOBE C HU3KUM COORPKAHUEM
masepootl a3bl 012 O0OCMWKEHUA MAKCUMANbHOU NPouU3so0uUmMenbHoCmu

NMPMMEHEHWE

CKBaXKMHbI, B KOTOPBIX TpebyeTcs
IIpUMeHeHWe PaCTBOPOB Ha YI1eBOJ0-
POZHO OCHOBE UM PaCTBOPOB AJ1A
TIePBUYHOTO BCKPHITUA ITPOAYKTUBHOTO
TI1aCTa, 1A 3aKaHYMBAHNA CKBAXUH
OTKDLITHIM UJIN 06CAXKEHHBIM CTBOJIOM,
ans nepopupoBaHus ¢ HU3KUM COfep-
aHueM TBepfoi Gassl Unun mpu
3aKaHIMBAHWUU OTKPHITHIM CTBOJIOM 6€3
TIPUCYTCTBUA TBEPAON Pasbl.

.I'IPDEJ'IEMI::I

XoTs 60/IbUIMHCTBO TPAAUIMOHHLIX
OYpOBLIX PACTBOPOB Ha YI/I€BOA0PO-
LHO/ 0CHOBE MUHUMAJILHO IIOBPEX-
HAlOT KOJLIEKTOPCKUE CBOMCTBA MJACTa,
BLICOKOE CofiepKaHue TBepLoii dasst
YaCTO YXYALIAET KAUECTBO 3aKaAHIN-
BAHUS, CHUKAET ITPOAYKTUBHOCTb
CKBaXXUHBI 1 3G GEKTUBHOCTb ITPOU3-
BOZCTBEHHOT0 060PY70BaAHUA.

.PELIJEHVIFl

Cucremst VERSAPRO LS/SF ornnyatorcs
MaKCUMaJIbHO IIOTHOCTbIO AUCTIED-
cHoi (hassl, Torza Kak TBepaan dasa
VCITOJIb3YETCA TOJILKO B KAUeCTBE KOJlb-
MaTaHTa W KOMITOHEHTa 7715 [OBbILIEe-
HUA CTaOWIBHOCTU SMYIIbCUU.
MvHuUMansHoe copepxaHue akTUBHOMN
TBEPZAON (Baskl UIN ee OTCYTCTBUE
3HAYUTEJIbHO CHUXAEeT ONAacHOCTb
3acopeHus GUIbTPOB U IOBPEXTE-

HUA 060pyA0BAHUA PU OCBOEHWUM
CKBaXWHHI.

.SKDHDMVIKA

CpaBHeHMe CKBAXWH, TPOOGYPEHHBIX
B OZHOM U TOM e panoHe
HedTeno6LYY C PUMEHEHNEM
TPaZULUOHHLIX UHBEPTHHIX PACTBOPOB
u cuctemst VERSAPRO LS mokassiBaet
OUEBULHBIE IKOHOMUYECKUE TIPEUMY-
1]€CTBA HAllleW CUCTEMBI, a UMEHHO:
CHWXEHMWe 3aTPaT Ha OCBOEHUE CKBa-
XWUHB U 60J1€€e BLICOKUE [eOUTHE
HedTu. [Taukn 6e3 comepmanus
TBEPHON (Gaskl O3BOAT U3beraTh
c60eB B paboTe MPOU3BOACTBEHHOTO
000pYZOBaHUSA.

Cucrema,
o0ecrieunBaoIast
3aIUTY IIPOAYKTUBHOIO
I11aCTa TaM, TAe 9TO
He00X0AVIMO

Cucrema VERSAPRO LS moxer
WCII0J1b30BAThCA ITPYU OYPEHUN 1 3aKaH-
UNBAHUU CKBAXXUHbLI, B KAYECTBE 3aMe-
matoueit win nepopaunoHHON avky,
YTO Jie71aeT ee OfHO U3 CaMbIX VHU-
BEPCAJIbHLIX CUCTEM!
¢ OHa mpuMeHsAeTCA AN 3aKaHINBAHUA

CKBAXXUHbBI OTKPBLITHIM CTBOJIOM

1 00CaXKEHHBIM CTBOJIOM, KOTZA M1

6ypeHns UCIIONbL3YeTCs PacTBOP Ha

VT71€BOLLOPOAHON OCHOBE
e llcrionb3oBaHue ee B Ka4eCTBe CPefibl

IIpU MpoBefieHUK ephopalnoHHbIX

PabOT MPAKTUYECKU UCKILIOUAET

BEPOATHOCTb 3aKyIOpKu epdopa-

LJMOHHBIX KaHajloB TBepRow (has3on

W IIpefoTBPAAET TPOHUKHOBEHUA
pacTBOpa B MACT

CucreMa npeanbHo MOLXOANUT LA
IIPUMEHEHUA B KAYeCTBE MAYKU

C HU3KUM COZlepXaHWeM TBepfoii
(hasbl, KOHTPONUPYIOLLEN IIOTEPIO
pacTBOpA TP 3aKaHUYUBAHUN
OTKPBLITHIM CTBOJIOM, TaK KaK OHa
MOXET OCTaBaThCA B IPOLYKTUBHOM
WHTEepBaJe 10 CIyCKa KOMIIOHOBKU
3akaHuusaxusa. B cocras mauku VER-
SAPRO SF MOXHO He BK10YaTbh
KOJIbMATaHT B TeX C/y4asnX, Koraa
Ve cyuecTByeT GunbTpalnoHHas
KOpKa C OIpefieleHHLIM KOJIMYeCTBOM
TBepRoit gaswl. [lauky Takke
BO3MOXHO UCII0J1b30BATh ISl
obecreyerus KagyecTBeHHO paboThH
¢dunvrpa.

B Teuenune nepuopa BpeMeHHON
KOHCEPBALMU CKBAXUHBL 0 Havana
ee skcmnyaTauun cucrema VERSAPRO
LS mpenoTBpaaeT ocefatne TBEpP-
Ion dasbt



Hekoropsie
IIPaKTITdecKye
pe3yAbTaThbl IPYIMEeHEeHIs
crcreMbl VERSAPRO LS Ha

yI1€BOAOPOAHON OCHOBE,
C HM3KVM COAep KaHyeM
TBepAOV (pasbl

e [ToBblrenne Ko3dunnerTa MpoayK-
TUBHOCTU OJHOMN CKBAXWUHBL Ha 400%
II0 CPABHEHWIO C PaHee 0CBOEHHLIMU
nep(OpUPOBAHHBIMU F'OPU30HTAIb-
HBIMU CKBa)XUHAMU Ha TOM YK€ MeCTO-
POXLEHUN.

® TTayka VERSAPRO LS nokasana
BLICOKY10 CTAOWILHOCTD B PA3NNUHbIX
3a60HbIX YCIIOBUAX U, B OTAUYLE
OT PYTUX CKBAXUH, He IIpUBea
K 3aKYIIOPUBAHUI0 KOMIIOHOBKU
3aKaHYMBAHUA, UTO I03BONWILO Hed-
Teno6bIBatoLeit KOMITAHUN J0OUTLCA
IIAHUPYEMOTO YPOBHA IIPOU3BOLU-
TENbHOCTU.

e JIpyras HedrepobbBaOwas
KOMITaHWA UCIION1b30BaJla CUCTEMY
VERSAPRO LS mipu mpoBefeHun
KaIMTaJbHOT'0 PEMOHTA CKBAXUH, UTO
TI03BOJIWJIO BEPHYTD I'PYIINY CKBAKUH
Ha IJIaHMPYEMbLA WK flaxe Gonee
BLICOKWUI YPOBEHb TPOAYKTUBHOCTH,
IIPU OTCYTCTBUU OCJLOKHEHW,
CBA3aHHBIX C 06pa30BaHUEM

Gel Strength Comparison
Over 12-day Period

120 1b/100 ft?

(58.59 kg/10 m?)

100

(48.83)

80

(39.06)

60

(29.30)

40

(19.53)

20

(0.77)

0

VERSAPRO LS Field Mud

Bsicoxaa nnomHocms xudxoti ducnepcHoti gaszst cucmemst VERSAPRO LS cHwxaem puck 3axynopku

Filter-Cake Lift-Off Pressure

250 Millibars

200

100

VERSAPRO LS OBM

msepdoti pa3zoli u ee ocedanus. M3-3a HuU3Ko2o codepxkarus maepdoti paswvt 8 VERSAPRO LS 3Hauu-
MeJbHO COKPaW,aemcs nepuod, 8 meueHue Komopozo BO3MOXHO 2eneobpa3osatue, 8 pesyabmame

yeeo obecnevusaemcs y4wias 06pamHas nPoMbIBKA NPU MUHUMATILHOM 0QBEHUU BbI3080 NPUMOKA.

Oco0eHHOCTH

© Huskoe cozpepaHue uim nonHoe
OTCYTCTBUE TBEPAON (hasbl

© TAxenble CONAHbBIE PACTBOPLL BLICO-
KOW IUIOTHOCTU B Ka4eCTBe ANCIIep-
CHOL (a3t

© VrneBOLOPOALL B KAYECTBE ANCIIED-
CUOHHON Cpenbl
© TepMOCTaOUIBLHOCTD

e [Ton60p OMTUMANLHOTO HPAKLMOH-
HOTO COCTaBa KOJIbMATaHTa ANs
KOHKDETHOTO I1acTa

HEpPacTBOPUMOTO 0Cafika, KOTOPbIE
YaCcTO BO3HMKAIOT IIPYU ITPUMEHEHUN
WUIKOCTEW A1 pEMOHTA CKBAKUH
Ha BOJHOW OCHOBE.

ITaukn VERSAPRO SF umpoko ucronb-

3y10TCSA BMECTO GYPOBLIX PAaCTBOPOB

VERSAPRO B MHOT'03a60MHBIX CKBAXW-

Hax BO BpeMs 0CBOEHUA U IIPU IIOATO-

TOBKE K 9KCIULyaTaluuu. ITO II03BOIUILO

IIPOBECTU 0OPATHYI0 IIPOMLIBKY Yepes

IIpenmyinecrsa

o JTocTvKeHUe MaKCUMabHOW IIPOU3-
BOZIUTENILHOCTU

® CHWXeHWe BEPOATHOCTU 3aKyIIO-
puBaHuA Gunbrpa

® Bricokas 3 GeKTUBHOCTD Ipn
06paTHOIA IIOMBLIBKE

® 3HauUTeNbHOE CHUXKEHWE OMaCHOC-
TU CeAUMEHTALUN WIN 0CAKAEHUA
TBEPAON a3kt

© Huskue moTepu pacrsopa

e CHIXEHWe CII0COOHOCTY K Teneob-
Pa3oBaHUI0

e CokpaleHue Ynucna pocToes U3-3a
OTKa30B IIPOU3BOLCTBEHHOTO 060-
PYAOBaHUA

IIPOU3BOACTBEHHOE 060PYLOBaHMNE
W UCKJLIOYMUTD €TI0 IIPOCTON.

JT0 TONBKO HEKOTOPLIE TIPUMEDLL
TOT0, HACKOJIbKO YCIIEUIHO HedTe-
LOGLIBaOLME KOMITAHWUY TI0 BCEMY
MUPY UCIIONb3YIOT HALIY CUCTEMY
VERSAPRO LS v p06uBaoTCca MaKcu-
ManbHHIX 06beMOB HehTen00buU
Ha pa3pabaTbiBaeMbIX MECTOPOX-
LeHUAX.

V.LIVLL OJOHENLIATOU BLISdMD8 BUT NLI0MTNXK
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FLODENSE AP

Hucxooauwee peeynuposaHue 0asneHus 8 MeXMpYOHOM NpocmpaxHcmae: CUCmeMHbll nooxo0
K ynpasnieHuw 0asneHuem 8 Mexxmpy6HOM npocmpaHcmae

NMPMMEHEHWE

CKBaXUHBI, PACTIONOXeHHbIE B MeKcu-
KAHCKOM 3a/VBe WIN B IPYTUX paiio-
Hax, B KOTOPLIX Habnofaercs
MEXKOJIOHHOE [IaBNIeHUe, IePUOLU-
YeCKU BO3HUKAlOLIEE IaBleHne

B [IPOCTPAHCTBE MEXAY 06CAIHEIMU
KOJIOHHAMU, KOTOPOE HE CHUXXAETCA

[10 HY/IA laXKe MOCIIe TOTO, KaK MOTOK

B CKB)KWUHE CTAHOBUTCA PABHOMEPHbBIM.

.I'IPDEJ'IEM!:I

MeKONOHHOE ZaBNEHUE B MEXTPYO-
HOM ITPOCTPAHCTBE MPELCTABAET
c06011 MOCTOAHHYIO0 CEPbE3HYI0 YIPO3y
6e30IaCHOCTY U OKPYIKAloWeit cpefe.
/3-33 HEKOTOPHIX CBOCTB Fa30HOCHEIX
IIACTOB €r'0 HEJb3s UCKIIIONTD,
OLHAKO MOXXHO KOHTPOJUPOBATD.

.PELIJEHI/IFl

Bynyun snemenrom Haure Kommnexc-
HOA ITPOrPaMMbl HUCXOAAILETO PETYIN-
DOBAHWA 1ABIEHNA B MEXTPYOHOM
IIPOCTPAHCTBE, OCHOBOV MOAX0AA

M-I SWACO sBnsieTcs yBenuueHue
TWPOCTATUIECKOTO JABEHUA TTEM
3aKauyuBaHUA Hallel CIeLuanbHO
Pa3paboTaHHO XUZKOCTY A7 Karu-
TaJIbHOTO PEMOHTA W UHTEeHCUbUKALUN
nputoka FLODENSE* AP B KonblieBOe
IIPOCTPAHCTBO.

.SKOHDMI/IKA

KoxTponupys faBnenne B MeXTPyOHOM
mmpocTpaHcTBe, pacTBop FLODENSE AP
TIoMoraeT He(Tef00LIBAOWNM KOMITA-
HUAM U36eXKaTb HEKOHTPOIUPYEMBIX
BBLI6POCOB, MPUHOCAIMX OONbLUINE
YOBITKY, @ TAKKe TOCTOAHHOTO PEMOHTA
IIPOU3BOACTBEHHOT0 000PYLOBAHUA

W 3KCIUIYATALUOHHLIX KOJIOHH.

Pl sxkonoruvuHocTs
[Iporpamma Hucxopamero perynmpo-
BaHUA ABJIEHUA B MEXTPYOHOM
mpocTpaHcTBe Kommanuu M-I SWACO
MOXeT IPefi0TBPATUTb HETATUBHbIE
TIOCNIeZiCTBUA BLI6POC], BAUAIOLNE
Ha OKpyXawlylio cpeny.

HexonTponupyemsiit c6poc faBneHus
13 TepMETUYHO 06CcafHON TPYOLI
TIPefCTABIAET CepPbe3Hylo Yrpo3y 6e30-
TIAaCHOCTU W OKpYIKatoLeil cpefe, 1, o
HEKOTOPLIM COOBIEHNAM, POUCKORUT
TIOYTY Ha MOJI0BUHE CKBXUH B Mekcu-
KaHCcKoM 3anuse. CornacHo uccnenosa-
HuaM MMS (Amepukatckoe yIrpaBieHune
TI0 UCIT0/Ib30BAHUI0 MUHEPAIbHBIX
pecypcoB), mpobiieMa, N3BeCTHAA KaK
MEXKOJIOHHOE JlaB/leHue, 3aTparuBaeT
oxo710 11 000 o6cafHEIX KONOHH, pacro-
JIOXEHHBIX Ha TPUOIU3UTENBHO

o
Mud or fluid /

8 000 ckBaxunHax B MekcukaHcKoM
3auBe.

ITo cBepgenmam MMS, okono 30%
CKBaXUH, Ha KOTOPLIX CTOIKHYAUCh
¢ mop06Hoi pobeMoii, TpebyioT mpu-
OCTAHOBJIEHUA IKCIULyaTalUy, TaK Kak
HYXJAI0TCA B IIOCTOAHHBIX UHBECTU-
1UAX 1160 B TEXHOJOTUU BOCCTAHOB-
JIeHus, 1160 B OCYLIECTBIIEHNE
koHTpona. Hecmorpa Ha To, uTO
T0JI0BUHA TAaKUX CIYYAEB ITPOUCKOLNUT
Ha 3KCIUyaTaljuOHHbIX 06CaHbIX
KOJIOHHAX, MEXKOJIOHHOE aBNleHue

Gas bubble

Gas formation



TaKXXe MOXeT BO3HUKHYTD B 11106011
KOJLbLIeBOMW 30He CKBaXMHHL. [laHHaA
po6eMa Cy1ecTBYET HE TOJbKO

B MeKCUKaHCKOM 3a5uBe, HO TaKxke
ABJIAETCA AKTYJIbHOW U 7S [PYTUX
MeCTOPOXJEHWIA IT0 BCeMY MUDY.

ITon, MEXKONOHHBIM iaBNIEHUEM TI0-
HUMAIOT 7110606 TOCTOAHHOE IaB/eHUE
B KOJIbL}eBOM ITPOCTAHCTBE 06CaLHbIX
KOJLOHH, KOTOPOE He CHUXAEeTCA 10
HYNA Jaxe Iocjle TOTo, KaK I0TOK
B CKBaXKMHe CTaHOBUTCA PaBHOMEp-
HbIM. [IpUYnHON TPOAOTIKUTENBHOTO
LaBJeHUA MOTYT CTaTh J1to6bIe Heuc-
IIpaBHOCTY, BKItovas yreukn B HKT,
06CaHO KONOHHE, TAKepax, 3aKyIo-
pvBaHue 060PYLOBAHUA Ha YCTbE
CKBAXUHBI, a TAKXKE HEKAYeCTBEHHbIE
LleMeHTHbIEe PaboTHL.

[IpusHaBasn cepbesHble IKOHOMUYEC-
Kue MOCTeLCTBUA MEXKOJIOHHOT'O 1aB-
JIeHUA, YTPO3Y AJlA OKPYKalollen Cpeabl
n 6e3omacHocTy, kommanma M-I SWACO
CTajla IM[IepoM B paspaboTke cucTeM-
HOTO TTOAXO0/a, HAallPaBJleHHOT'0 Ha CHU-
)KeHWUe WIN PeryIupoBaHue jaBleHuns
B KOJIblleBOM ITpocTpaHcTBe. HecMoTpa
Ha TO, YTO OCHOBOW HANIEro MOAX0AA
ABNAETCA YBENUYEHNE TN POCTATNIEeC-
KOTO laBNleHNA MyTeM 3aKaunBaHNA
B KOJIblleBO€ ITPOCTPAHCTBO CKBAXUHBIL
Hallleil CrieluanbHo pa3paboTaHHom
wupxoctn FLODENSE AP, nauta Komm-
JleKcHas porpaMma HUCXOfALLEr0
PETYNUPOBAHUA IABNIEHUA B MEXTPYO-
HOM IIPOCTPAHCTBE BKIIOYAET B cebs
ropasno 6onbure. Ml U3yyaeM ycnosus
W ITapaMeTpHl KAXK01 CKBAXKWUHLL C TEM,
YTOOLI OIPELENUTD NYILIUA METOT, 15
BHEZIPEHUA CUCTEMLI IIOlau PacTBOPa
Yepe3 CYLIECTBYIOLIEE YCThe CKBAKUHL
B OrpaHUYeHHOe KOJblleBoe ITPOCT-
PAHCTBO, HaxXoALleecs MOf, JaBleHNEM.
Hamm creumanucTs TijaTenbHo aHanm-
3UPYIOT COOTBETCTBYIOLINE LIAHHbIE,
YTOOLI BHIABUTB IYUUINA CITOCO6 TTOAA-
YU PacTBOpa B CKBAXUHY. KoHeuHLbI
pesynbrar — mofilada pacTopa n ycTa-
HOBJIEHWE I'MAPABINYECKOTO0 KOHTPOJIA.

PaspaboTka rmpoexTa
BOCCTaHOBACHM
HAYHAETCS C IPYCYXK-
AeHMsI Balllell CKBaXKIIHe
TpeTbel CTeIeHN

IIpexpe yeM HauMHATb PaspaboTKy
I1aHa PETryIUPOBAHUA aBNeHUA s

KOHKPETHOW CUTYaLuW, Mbl 1eTajlbHO
n3ygaem Baury ckBaxuny. Mut nccne-
LyeM KQKZY0 OTAETIbHY0 00caaHyio
TPYOY B KOHCTPYKUNU CKBAKUHBI,
HaHHbIe 10 reopn3NIeCKUM UCCTIeN0Ba-
HUAM CKBAXKWHBL, IAHHbIE 0 OOLIYE,
TUITHI W IZIOTHOCTD XULKOCTEN BO BCEX
KOJIbl}eBLIX MPOCTPaHCTBaX. Mbl oLeHu-
BaeM JiaBJieHue Ha 3a60e, cTaTnyeckoe
W JUHaMWyecKoe fiaBeHme; AuHamMmu-
yecKue TeMITepaTyphl, a TakkKe Mex-
KOJLOHHOE JlaBJleHUE B PA3INYHBIX
KOJIbl}eBLIX 30HaX. 3aTeM MbI IIPoCMa-
TPUBAEM OTYETHI 0 GYPEHUM C TEM,
YTOOHI IIPOC/IEAUTD MIOTHOCTb UCIIOTb-
3yeMbIX 6YPOBLIX PAaCTBOPOB, U CPaB-
HUBAEM WX IUIOTHOCT C IJIOTHOCTBIO
ToNMyTHOrO ¥ hoHOBOrO rasa. Mt oTme-
YaeM IIepepLIBLL B 6YPEHUN U OTCIIEXU-
BaeM BeleHUe 1IeMeHTHEIX PaboT.
BoopyeHHbie TakKUM 06bEMOM 3Ha-
HWUW, Mbl BBIABJLAEM IPUUNHY ITPOLOJ-
XUTENbHOTO [1aBlleHUA B MEXTPYOHOM
IIPOCTpaHCTBe Ha Baureii ckBaxuHe,
CHavaza OIpeJieNnB, IPOUCXOANUT 1N
POCT AiaBJleHUs 3a CUET IOCTYIIEHNA
Gbnionza U3 MPOAYKTUBHOTLO I1ACTA UK
IPYTOr0 UCTOYHUKA, HAaXOAALerocs
Bbllre. 06befuHEHNe BCEX ITUX JJle-
MEHTOB KpaiiHe BaXHO Ajs pa3paboTku
WUheanbHoro peurenus ana Bauen
WHIMBWUYAIbHON CUTYALUN.

FLODENSE AP momoraet
KOHTPOAMPOBaTh
AaBAeHIIe B MeXTPYOHOM
IIPOCTPaHCTBe

[lononxnenuem Hauten [lporpammst
HUCXOZALLETO PETYAUPOBAHUA AaBle-
HUA B MEXTPYOHOM IPOCTPAHCTBE
CJLY}KUT BLICOKOIUIOTHAN XUAKOCTD IS
KammUTabHOTO PEMOHTA U UHTeHCUDU-
Kauuu npuroka FLODENSE AP. Cucrema
FLODENSE AP copepuT pap, pacTBOPOB,
KOTOpbIE MOTYT ObITh TIOATOTOBJLEHLL
L7151 PA3/IMYHbIX 1leJ1e!l IPUMEHEHUA CO
cpepnHeli INOTHOCTLI0 OT 17,5 1o 18
byxToB/Tannox (2,1-2,16 kr/n). Ecnn
3T0 HEO0OXO0ANMO, PACTBOPHL
FLODENSE AP MOTyT UMETb IIOTHOCTb
no 20,5 hyHToB/TannoH (2,46 kr/n).
Cucrema FLODENSE AP MOXeT GbITh
WCIT0/1b30BaHa B KAYeCTBE BA3KOTO
pacrBopa 6e3 TBepAoii (asbt ¢ Xopo-
LWIUMW CMa3LIBAKMUMUN XaPAKTEPUCTU-
KaMW, KOTOPLI C MUHUMaJIbHON
IVCIIEPCHOCTbIO TPOXOLNT TI0 MeX-
TPYGHOMY ITPOCTPAHCTBY.

t:mur i

Ey

.Y

IIpoxoxdeHue pacmsopa FLODENSE AP uepe3
CaCl,.

JKvpxocTb A KamuransHoro
PEMOHTA U UHTEHCUGWKALUU TIPUTOKA
FLODENSE AP MoxeT 6bITh paspaboTaHa
C YaCTUL}aMWU MUKPOHHOTO Pa3Mepa,
KOTOPbIE MOTYT IPOXOANTD Yepe3
caMmble y3kue oTBepcTUA. IInoTHOCTb
YUCTOTO ITIMHWUCTOTO PACcTBOPA
1o 20,5 hyHToB/TannoH (2,46 Kr/n)
TI03BOJIIET MY ITPOXOAUTD Yepe3 60b-
IIMHCTBO CYLECTBYIOLNX XULKOCTEN
B MEXTPYOHOM IIPOCTPAHCTBE.

Bnaropaps Hanuuwio 4acTul, Muk-
pOHHOro pasmepa cucrema FLODENSE AP
IEMOHCTPUPYET OTIUYHYIO CeanMe-
HTALWOHHY0 YCTOWYNBOCTD IT0 CPaBHe-
HUIO C aHJIOTUYHBIMU CUCTEMAMM.
CKOpOCTb OCAXLLEHUA B PACTBOPE
B 1 000 pa3 meHblIe, yeM y 6aputa
cranpapra API, B To BpeMa Kak
CKOPOCTb OCaXEHWUA MEHbIIUX YaCTuL]
FLODENSE AP B 10 000 pa3 MeHble, UYeM
y Gapura.

06e 3T1 CUCTEMBI Pa3pabOoTaHLL Ans
obecmeyeHNA TUAPOCTATUIECKOTO KOH-
TPOJA.

YO01dU VMY ANDUNIHILHA N V.LHOWSd OJ0HIUVLNLIVA BUT N130M01XK
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FLOPRO CT

Pacmsop, cnpoexmuposaHHblll 018 ynpasieHus peosio2ueli, KOHMmpoaupyem nomepu 0asneHuUA
U npu 3mom 3¢pexmusHO oYULaem CmMao CKBAXUHDL

NMPMMEHEHWE

CKBaXKMHbI, B KOTOPBIX TpebyeTcs
IipoBefieHne paboT C UCTIONb30BAHUEM
KOJLOHHBI TMOKUX TPYH MPU LIMPOKOM
CITEKTpe YCII0BWiA, BKII0YAs BEICOKNE
TEMIIePaTypPH, OypeHue CKBAKUH

C 6OMbIINM OTXOZIOM 32605 OT BEPTY-
Kazu 1 r1y60KoBOAHOE GYpeHue, 30HbI
C OTpULATeNbHBIM AnbdepeHnanbHLIM
IaBEHUEM, a TaKKe 6YpoBLIe YCTaHOB-

40

KU, UCITOJ1b3Y10LIUE BLICOKOITPOYHLIE
KOHYCOOOpa3Hble TMOKUe TPYOLL.

.I'IPDEJ'IEMI::I

06bryHbIE CUCTEMBI PACTBOPOB HE
WUMEIOT CBOMCTB, TPUCYIUX CUCTEME
FLOPRO* CT, ¢ momombio KOTOPOT
MOXXHO PELIUTb TaKue IPo6eMsl, KakK
TIOBPEXAEHUA TUOKNX TPYO, BLICOKAs
3ab0iiHan Temmeparypa, HeahdekTus-
Has 0UNCTKA CTBOJIA CKBAXUHEL U HU3-
KWii TPafiMeHT ZaBleHUA ITULPOpPas-
phIBa.

BlrEwEHMSA

Cucrema FLOPRO CT crenmanbHo paspa-

6oraHa JJiA PENIeHNA YHUKAJIbHOT'O

KOMIUIEKCA MPO6TIeM, XapaKTEPHBIX 1A

OypeHUs C TPUMEHEHUEM KOJIOHHLL
MbKux Tpyo.

.SKDHDMVIKA

TaK KaK OHa cIieljuanbHo paspaboTaHa
mns 6ypeHus Ha TUGKUX Tpy6ax,
CUCTEMA SKOHOMUT BPEMS, a TaKKe
3aMefIeT U3HOC TPYO 1 060pyLOBa-
HUA Ha YCTAHOBKE; YBENUIUBAET

3¢ deKTMBHOCTb OYUCTKM CTBONA
CKBXWHBI U 3aIMINAET MI1ACTHL

¢ Hu3kum rpapuentom I'PII. CocTas Ha
BOJHO OCHOBE TaK)Ke [I03BONAET
3KOHOMUTb PACXOAHI IO YTUAU3ALUN
OTXOJI0B.

.SKOJ'IDFVI‘-IHOCTI:

Cucrema FLOPRO CT Ha BOAHO OCHOBE
6b11a ono6peHa s 6oNbUIMHCTBA
TEPPUTOPUIN GYPEHUA IO BCEMY MUPY.

Cucrema FLOPRO CT mpencraBnser
€060V HUAKOCTb [J1l KAMUTANLHOTO
PEeMOHTa Ha BOAHOI 0CHOBe 6e3 TBep-
1ow (askl, 0TBEYAMmyI0 BCeM Tpe6oBa-
HUAM OypeHus C UCIT0/Ib30BaHNEM
TEXHOJIOTUU INOKUX TPYO:
e TIpozIeBaET CPOK IKCIUIyATALUN TPYO
® OMTUMU3NPYET TUAPABANKY
e Bosnee HU3KUe [aB/leHUs HACOCOB
W SKBUBAJIEHTHAA LUPKYIALUOHHAS
IUI0THOCTb
® CHWKAET MeXaHUYeCKue CUIbL Tpe-
HUS, CKPYYUBaHUE U crubanue Tpyo
® Bosnee BLICOKAsA CKOPOCTb IIOTOKA
e TTopxonut Ans rubkux Tpy6 noboro
IMaMeTPa W [IUHbBL
Cucrema FLOPRO CT mo3sonuna
HaMHOro nerye u 3¢ dexTusHee ycrpa-
HATb UHOPOJHLIE OCTATKU U3 CTBOJA
CKBXUHBI U OCYLIECTBIATD [IOATOTOB-
KY [J15l YCTAHOBKY 3KCIUIYaTallMOHHOTO
060pYLOBaHUA TI0 CPAaBHEHUIO C TI0706-
HBIMU CUCTEMaMU. JIOTIONIHUTENILHOE
IIPEUMYLLECTBO — BO3MOXHOCTb
TIATENLHOW OUNCTKU CTBOA
CKBQKUHBI 38 OUH peiic.

Crncrema, KoTopas
IIpeaocTaBasieT
He(TeA00bIBAIOIIIM
KOMIIaHVSIM D0aee
IIIPOKIAVI KPYT
BO3MOXXHOCTEI1 B

CAOXXHDBIX YCAOBVISIX

VuusepcansHocTs cucremst FLOPRO CT
3HAYUTENbHO pacuupwna chepy mpu-
MeHeHUA XUAKOCTe ANA KannTalb-
HOT'0 PEMOHTA U UHTEHCUDUKALUN
TPUTOKA A7s TUOKUX TPy6:
© BLICOKOIIPOYHLIE U KOHYCO06Pa3HbIE
rmoxue TpyoH
© CKBaXKMHBL TIy6UHOI bonee
27 000 cyTos (8 230 M) 1 HamoTO-
yHble 6apabakkl ¢ AIUHON TPYO
29 000 dyTos (8 839 M)
© 30HHI C OTPULIATENILHEIM
ImbdepeHUNanbHLIM laBleHNEM L0
4500 dyHTOB/KB. AtoNM (31 050 kIla)
e 3a6oittbie TeMneparyps 6onee 300°F
(149°C)



© CKBaXUHBI C 60NLIUIUM OTXO[I0M

32601 OT BepTUKaNU (CBEPXIAy6OKUE

CKBAXXUHBI), PeBbILIAtOmNE

30 000 dyToBs (9 144 M)

Cuctema FLOPRO CT upeanbHo 1mop-
XOAWT IJ1A LIMPOKOTO CITIEKTPA PEMOH-
THBIX PaboT, BK/IIOUAA yAaleHne mecka
W UHOPOJHLIX OCTATKOB U3 CKBAXUHHLI.
CucreMa cHWXKAET pUCK TOBPEXLEHUA
KOJUIEKTOPCKUX CBOWCTB ITPOLYKTUB-
HOT'0 I1AaCTa B TephOPUPOBAHHLIX
WHTepBaaX, TaK KaK COLepKaHue
TBEPLIX YaCTUL TPALULMOHHO COCTaB-
nseT Mexee 1% oT o6beMa. Cucrema
0071a/12€T MOBLILIEHHON BA3KOCTbIO TPU
HWU3KOW CKOPOCTU CBUTQ, UTO CHUXKAET
CKODPOCTb ITOTI0€HUA PACTBOPA.

PaspaboTannas
ONTIMM3VPOBATh
9¢PeKTHBHOCTD
OypeHus M yBeANIMBaTDb
IIPOM3BOAUTEABHOCTD

Cucrema FLOPRO CT aBnsaercs yHuBep-
CQJIbHOTA, TaK KaK MOXeT OBITb TIPUro-
TOBJIEHA Ha:

Cucmema FLOPRO CT obecneuusaem 8blcOKuUe
nokasamenu 8A3KOCMU Npu HU3KOU cKopocmu
c0B8U2a, KOMopble U3MEPAIMCA NPU NOMOUWU
suckozumempa Bpykgdunvoa. Tam, 20e
mpebylomcs Upe3sbIuaiiHO BbICOKUE 3HAYEHUA
BHCC, ucnonb3yemcs cneyuanbHblll WNUHOesb.

e [IpecHon Boge

® Mopckon Boge

® Xnopuaax Kanus, KalbLins Uam
Hatpua

® Bpomupe HaTpus

e dopmuarax uesus, Kanus Wi HaTpus
TIo cpaBHEHUIO C OOLIYHEIMU

pacTBOpPamMu, IPUMEHAEMBIMU
B @HAJIOTUYHBIX CUTYAUMAX, CUCTEMA
FLOPRO CT nerve mpokaumBaerca. Eé

CUCTEMA PEOJIOTUYECKUX MO,U,M(l)MKa-

TOPOB U 3/IEMEHTOB, CHUKAOWUX
Mex(hasHoe HATKEHUE U CWILL Tpe-
HUSA, 1aj1a BO3MOXHOCTb YBEANUNTD

CKOPOCTDb ITOTOKA ITPU MUHUMAJIbHOM

LaBJIEHUN.

Bnaropaps FLO-VIS L (BbicOKOKa-

YeCTBEHHO OUUNIEHHOW KCAHTaHOBON

CMOJ1e) CUCTeMa 0671afiaeT MOBLILIEH-

HOW BA3KOCTbIO IIPU HU3KOW CKOPOCTU

cABUra. ITOT BLICOKO3(PHEKTUBHLIN
OUOIIONMMED TaKIKe JIeTKO ANUCIIEPTU-

PYeT U mpuaaeT CucTeMe BA3KOCTb
npun HU3KON CKOPOCTW cpBUra.

OcobeHHOCTH

® Huskui koapduimeHT Tpermns

® TUKCOTPOIHLIN PEONOTUYECKUT
nmpoduib ¢ BeicOkuM 3HaueHnem BHCC

® Hynesoe uiv MUHUMAabHOE
coziepxaHue TBepnoit haskt

® MHrnbupyoumii pacTeop

e (06ecreunBaeT CHWKeHNE CUI TPEHUS

® IlInpokuii CIIeKTp TOTHOCTEN

IIpermymecrsa

© CHWXAeT MEXaHUYeCKOe TPeHne
W 3aMeffeT U3HOC IOKNX Tpy6

® CII0COOCTBYET OUNCTKE CKBAXKUHLL
W YAEPKWUBAHUIO TBEPALIX YaCTUL

© MUHUMU3UPYET NIOTEPY [ABJIEHUA
W M3HOC I'MOKUX Tpy6

© MuHUMU3UPYET YXyALIeHUE KOJIEK-
TOPCKUX CBOWCTB MIPOAYKTUBHOTO
acra

e [To3BonsAET pa3bypuBaTh Hosnee riy-
60OKMe CKBaXKUHBI C 6ONIBUINMU 3eHUT-
HBIMU YIJ1aMW, HE[OCTYIHLIE
L0 HAaCTOAIETO BPEMEHU

® VIpouaer mpouecc OUYUCTKU

YO01dU VMY ANDUNIHILHA N V.LHOWSd OJ0HIUVLNLIVA BUT N130M01XK
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BREAKDOWN

SVARTRDF
TECHNOLOGY

Cocras pacrsopa BREAKDOWN cre-
LMaIbHO pa3paboTaH Anf BO3AENCTBUA
Ha OT/ie/lbHble KOMITOHEHTH! puUbTpa-
LIMOHHOM KoKW, 06pa3oBaBlIeiics
mocne ucronb3osanus FLOPRO NT.

B cucreme BREAKDOWN ucrons3yerca
couetanue su3uma (WELLZYME*)/
Xe1aTo06pasyollero areHTa
(D-SOLVER* wnu D-SOLVER PLUS)

B COYETaHUW ANA Pa3pylIeHUs KOMITO-
HEHTOB KpaxMaa U KapOoHaTa Kalb-
1MA COOTBETCTBEHHO. IIpn paspyureHun
3TUX OCHOBHLIX KOMIIOHEHTOB XULKO-
CTeli AN BCKPHITUA TPOAYKTUBHBIX
IIaCTOB, YAETCA CBECTU K MUHUMYMY
BO37€WCTBUE HA IPOAYKTUBHbI I1ACT
WL OTlepanmio 3akaHInBaHUA.

IIpumenenue

® 3aKaHYMBaHUE HerTﬂHbIX N Ira3oBbLIX
L06LIBAIOIINX CKBAXWUH OTKPLITHIM
CTBOJIOM C I'PaBUNHLIM QUILTPOM UIN
aBTOHOMHOE 3aKaHuuBaHue Guib-
TPOM/XBOCTOBUKOM

® 3aKaHYMBaHUE OTKPLITLIM CTBOJIOM
BOJOHAr'HETATEJIbHbLIX CKBaAXXNUH

ITpyHLmII AericTBIS

Xumuueckuit coctaB BREAKDOWN
OTANYAETCS MEJJIEHHBIM I€NCTBUEM,
MTO3TOMY PAcTBOP MOXHO B ITOJIHOM
06beMe pasMelaTh B FOPU3OHTANb-
HBIX YYaCTKaxX CKBAXWUHHL. Ha mpakTu-
Ke, IIPOPLIB (GWILTPALMOHHO KOPKU
3aHUMAET, KaK IPaBwlo, OT 5 10

6 JacoB, a IIOJIHOE PACTBOPEHUE KOPKU
MIPOUCXOANT B TPEZieNax 72 4acos.
Taxoii Meq1eHHBIN ITpoOLecC M03BONAET
0e3 moTepb 3aKayaTb CUCTEMY B -
HEO0OCAXEHHbI UHTEPBaJl, TaK UTO
PaCTBOP OCTAETCA B KOHTAKTE C (pvib-
TPALMOHHOI KOPKOIA, 2 He 06XOZUT ee,
BCTYIIas B KOHTAKT C I1ACTOBLIMU

OcobeHHOCTH

® PaspyuraeT GuabTpaLuoHHYI0
KODKY Me[JIeHHO 1 PaBHOMEPHO 3a
72 vaca

© B 60nbIIMHCTBE CIyYaeB obeceun-
BaeT MUHUMYM 5—-6 4acoBy10 3a7iep-
KKy IIpopbiBa QUALTPAUNOHHON
KOPKM®

© Jlo6aBneHUE 3aTyCTUTENA TIPOLIE-
BAET BPeMs POPLIBA KOPKU bonee
yeM Ha 24 yaca

© Huskan Koppo3uitHas akTUBHOCTb

® JhheKTUBHOCTb ITPU PA3HBIX
TEMITEPATYPHBIX YCI0BUAX — OT
40°F (4°C) mo cBoiure 200°F (93°C)

XUBKOCTAMU U TBEpZOi pasoii. Taxxke
TIOSIBJIAETCA BO3MOXKHOCTb YOPaTh
KOMITOHOBKY IIPOMBIBOUHLIX TPY6

W 3aKPBITh YCTPONCTBO AJ1 KOHTPOJA
(bunbTPaLU 10 TOTO, KaK BO3AENCT-
BOBATb Ha (PUIIBTPALMOHHY KOPKY.
KomnonenT WELLZYME HauMHaeT
LeNCTBOBATb IIPU TEMITEPATYPE BhILIE
212° F (100° C), B TO BpeMs KaK KOM-
moHeHT D-SOLVER 3ddekTuBeH npu
Temmeparype fo 350° F (175° C).
D-SOLVER UCIOnb3yeTCA B PaCTBOPax
Cozeit X70pUaa Kanus u 6pomMmuna
HaTpus, a XeNaToobpasyommit

® BeepeHue B OPLUIO PACTBOPA LI
3aKaHYMBAHUA IPABUNHBIM
(bunbTpoM obecneunBaer Gonee
GEICTPOE BCTYIUIEHUE B KOHTAKT
¢ GUnbTPaLMOHHO KOPKOA

[Ins mpUroTOBNEHUA U Pa3MelleHUA
UCIONIb3YEeTCA CTAaHAAPTHOE
060pyzRoBaHue 6YPOBOiL YCTAHOBKN
YMepeHHbIN ypoBeHb pH cHUKAeT
BpPEAHOe BO3AENCTBIUE Ha TEPCOHA
W BHTYPUCKBAXKUHHOE
060pyROBaHUE 1A 3aKaHINBAHUA
CKBa)XUHBI areHT D-SOLVER PLUS
COBMECTUM C PacTBOPaMu COJen
XJI0PWUAA HATPUA U XNI0PUAA KIUA.
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BREAKEREE

SVARTRDF
TECHNOLOGY

Cucrema BREAKFREE* mpenicTaBnsieT
€060 TIPOAYKT 15l F3H3UMHOM 06pa-
6O0TKW, UCTIONb3YEMEIiA i1 PACTBOPE-
HUA GWILTPALMOHHON KOPKY, 06pa-
30BaBlIeNCA MOCIe IPUMEHEHUA
FLOPRO NT. CucTemy UCTons3yioT mpun
3aKaHYMBAHWUU OTKPLITHIM CTBOJIOM,

BKJIt0Yas Heo6CaXKeHHbI CTBOJL C XBOC-

TOBUKAMMU C L1€JIEBLIMU ITPOPE3AMU,
d TaKXe B HEKOTOPLIX Cyyanx Ipun

ABTOHOMHOM 3dKaHYUBAHUU (b]/UlepOM.

EnnHCTBEHHbI KOMITOHEHT (uibTpa-

LIMOHHOW KOPKM, KOTOPEIA paspyliaercs

07, BO3ZeCTBUEM cucteMst Break-
Free - 370 f06aBKa /151 KOHTPOJIA
GbunbTpaunmn Ha 0CHOBE Kpaxmana.

Bnaropaps paspyueHuio CBA3YIOWEro

BelllecTBa KOpku, TBepaas dasa
(KONbMATaHTHI W BLIOYPEHHETIA L11aM)
BBICBOOOX/AETCA U PACTBOPAETCA

B KOJ1bLLIEBOM ITPOCTPAHCTBE, OKYyAad OHa

MOXET OLITh U3BJIEYEHA WK YOpaHa
¢ IyTV TPUTOKA I1IaCTOBOTO (hitonza.

ITpumenenne

® 3aKaHuYMBaHUE OTKPLITLIM CTBOJIOM,

TaMm, I'ie He Tpe6YETCH II0J1IHOE pacCT-

BOpeHue GWILTPALNOHHON! KOPKN
FLOPRO NT

® Hedransie u ra3osbie fo6bIBAIOLME

CKBAXUHBIL

® BopoHarHerarenbHble CKBAXUHDL,
B KOTOPbIX B cucreme FLOPRO NT
B KauecTBe KOJIbMaTaHTa UCIIONb-
3yeTcs CoNlb

How it works

Cucrema BREAKFREE BO37€iCTBYET
Ha GWILTPALMOHHY0 KOPKY MeZjleH-
HO 1 paBHOMepHO. KoMmoneHT
WELLZYME paspyiuaeT Kpaxmai. JH3U-
mbt WELLZYME pa3pylIaioT Kpaxmai Ha
WHEPTHbIE MOHO- U JUCAXAPULL.
IIpouecc mponoxKaeTca A0 MOHOTO
pa3pyureHns kpaxmana (065vHO
B TeYeHUe 72 4acoB) WIN [0 U3Me-
HEHUA 3H3UMOM €ero CBOWCTB. B oTau-
Yne 0T 0OBTYHBIX KUCJIOTHLIX Pa3py-
LINTENEN U OKUCAUTENIeN, HEKOTOpoe
KOJIMYECTBO KOTOPLIX MOXET OHITh
morepsHo B HKT n mnacroBbix
XUAKOCTAX/TBEPAON (base, pacTBOp
BREAKFREE BO37ie1iCTBY€ET TOYHO Ha
(bWNbTPALMOHHY0 KOPKY.
M3MeHeHWe CBOWCTB 3H3UMa MOXKET
CTaTh CJIE[ICTBUEM U3MEHEHWI XapaK-
TEPUCTUK OKPYIKAlOLlel Cpefibl, BKILIO-
Yyas ypoBeHb pH, MuHepanusanuio
1 TeMnieparypy. YToOb He LOMYCTUTDL
WU3MeHeHUs CBOCTB KOMITOHEHTA

OcobeHHOCTH

© B 60/1bIIMHCTBE YCIOBUIA
MIPUMEHEHUA 3alePKUBAET IPOPLIB
(UNbLTPaLNOHHO KOPKU Ha ITEPUOZ,
MWHUMYM OT 6 710 8 yacos

® Bo3pgeicTByeT Ha GUIbTPALNOHHYO
KOPKY MeJjIeHHO 1 PaBHOMEPHO

® CucreMy MOXHO BBECTU B IOPLMIO
pacTBOpa A 3aKaHYMBaAHUA I'Pa-
BUMHBIM (GUILTPOM

® He BLI3bIBAET KOPPO3UU U 3MYJILIN-
poBaHMA

Wellzyme, pacTBop BREAKFREE roTo-
BUTCA B MOHOBJIEHTHbLIX KOHL,EHTPW-
POBAHHBIX CONAAHBIX PACTBOPAX

Cc ypoBHeM pH, 61M3KUM K HENTpab-
Homy. Komnonent WELLZYME n3mMeHseT
CBOVICTBA ITPU TEMITEPATYPE BhILIE
212° F (100° C). PacTBOp BREAKFREE
MOXHO UCIIO1b30BaTh IPU TEMITEPa-
Type Bbiure 212° F (100° C), ecnun
Heo6X0ANMO TOJIbKO NINIIb CTUMYIIU-
poBaTh paspyureHune GuibTpaLnoH-
HOW KOPKMU.

3aMepIUTb IIPOPLIB KOPKU MOXKET
nobaBneHue B cucTeMy BREAKFREE
3arycturens SAFE-VIS*.

PacTBop BREAKFREE MOXET GHITH
MIPUTOTOBJIEH B EMKOCTAX Ha 6ypoBOit
I01aZKe U PasMelleH C TIOMOLLbIO
CTaHZAPTHOrO 060pyROBaHMA 6Ypo-
BOJ yCTaHOBKW. Bnaropaps moytn
HeNTpanbHOMY ypoBeHto pH, pacTBop
He BLI3BIBAET KOPPO3UN 060pyA0-
BaHUA U 6e3BPeLEH A7ls epCoHana.

® Bo3zeiicTBYeT LieneHaIpaBieHHo Ha
KpaxMaJl, KaK KOMIIOHEHT GunbTpa-
LIMOHHO KOPKY, 06pasytomeiics
TPV IPUMEHEHUN CUCTEMbIL
FLOPRO NT

e [l IPUrOTOBNEHWA U Pa3MelleHus
B CKB)XWHE UCIIOJIb3YETCA TOLLKO
CTaHAAPTHOE 060PYyZA0BaHMe OYpO-
BOV YCTaHOBKN

XdOX NUSLNIMALEVd
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BREAKLOOSE

BREAKLOOSE* Ha 0CHOBE OKUCAIOIIEr0
KOMITOHEHTA UCII0J1b3YeTCA AA
TTOBEPXHOCTHOT'O PaspylIeHus
(GWUNBTPALNOHHBIX KOPOK,
006pa3sylolmnxCcs PU UCTIOb30BaHUN
TIOJIUMEPHBIX XULKOCTEN ANA BCKPLITUA
TIPOAYKTUBHOTO I1ACTa Ha BOJHON
OCHOBE, TaKuX Kak cucremst FLOPRO NT
n DIPRO. B kauecTBe oxucnurens
MOET BBICTYIIaTh TUIIOXJIOPUT INTWUS,
HaTPUA WK KaJbLUA.

IIpumenenmne

© 3aKaHYUBaHUE CKBAKUH, TPOOYpeEH-
HbIxX ¢ cucremont FLOPRO SF, oTKpwI-
TBLIM CTBOJIOM WV XBOCTOBUKOM
C 11e71€BLIMU ITPOPe3AMU

® PaspyureHue navku Ais KOHTPONA
¢bunsTpanum.

IIpenmyirecTsa

® BricTpoe pa3pylieHue TakUx KOMIO-
HEHTOB XUJKOCTe AN BCKPHITUA
IIPOAYKTUBHOTO IJ1ACTa, Kak 6uo-
TIONIMMEDHL U KpaxMan

e 0becrmeunBaeT HeMefIeHHOe TIOAT-
BEPXIEeHWUEe 0 B3aUMOJENCTBUN C ITPO-
IYKTUBHBIM IT71aCTOM

® JleticTBYeT NPU TeMIeparype ot ~80°
1o 180° F (or ~27° no 82° C)

Orpanyraenms

© BLICTPO BCTYIAET B PEAKLMIO C KOM-
MIOHeHTaMn GUIbTPALMOHHO KOPKY,
CIt0CO6CTBYSA CKOPOMY ITPOPLIBY
W TIOCTIeLYI01EMY HEPAaBHOMEDPHOMY
paspyureHunto ocrasueiica Gpunbrpa-
LJUOHHOW KOPKU

® BcTymaeTr B peakumio ¢ IacTOBLIMU
wupxoctamu n HKT

e MoxerT crtoco6CTBOBATb aKTUBHOCTN
3MYNIbCUA

® BLICOKOKOPPO3UMAHLIN

® He COBMECTUM C KUCTIOTAMU

Tak Kak I'MITOXJI0PUT arPecCUBHO BO3-

LeiicTByeT Ha QUbTPALMOHHYIO KOPKY,

OH MOXeT CII0COOCTBOBATh OLICTPLIM

TIOTEPSAM U HEPABHOMEPHOMY Pa3s-

pYLIeHWIO ocTaBiencs GunbTpa-

LIMOHHOW KOpKU. B pesynbrare dunb-

TpalMOHHAsA KOPKA Pa3pyLIaeTcs He A0

koHua. [I[pombIBKa uHTEpBaNa obpaba-

THIBAIOLIMM PACTBOPOM Uepe3 TMbKyio

Tpy6y MOXeT OLITh 6onee 3hheKTns-

HBIM METOZI0M, YeM IOIILITKA HANTN

MeCTO pa3Mel}eHns CUCTEMbL B HE0O-

Ca)XeHHOM yyacTke. KoMnoHeHT ruro-

XJI0pUTA INTUA 0OBIYHO CMeLIn-

Ipynpm AevicTsyst

OKWCnuTeNb CMENINBAETCA

C CONAHBIM PACTBOPOM, a 3aTEM
3aKauNBaETCA B OTKPHITHIN CTBOJ
ckBaXkuHbL. OKUCAUTENb pa3pylIa-
€T TOJIbKO MOJIMMEPHLI KOMITO-
HeHT (KpaxMman u 61ormonumep)
(bwunbTpaunoHHON Kopku. OcTas-
LIMeCA KOMIIOHEHTHI AUCTIEPTU-
PYIOT. [NTTOXN0PUT TakKe MOXET
OKUCTIATb iPYTUEe OpraHuyeckue
MaTepuabl, HallpUMep, CMa3biBa-
to1iue 06aBKU WIK CHIPYIO HEDTb.
On HecmeuuduyeH u L0BONLHO
arpeccMBHO pearnpyet, BO3LENCT-
BYA Ha METAJINYECKY10 MOBEPX-
HOCTb 3KCIULYATALMOHHLIX KOLOHH
W CIOCOBCTBYS PA3BUTUIO KOP-
po3nm.

BaeTCA C COOTBETCTBYIOLIEN KUA-
KOCTbI0 3aKaHYMBAHUS HA YPOBHE
oT 2 1o 4 dbyHToB/ 6appens. umo-
XJIOPUTHI He CJleLyeT CMeLInBaTh
C TAKUMU PaCTBOPUTENIAMMU, KaK
SAFE-SOLV*



OFTIBRIDGE
Software

Available anywherse
in the world, the
QFTIBRIDGE® service

ig the ideal tool for
formulating a non
darnaging reservoir
drill-in fluid. It gener-
ates @ target line that
defines the ideal blend
of lacally produced
bridging matenals
that would best fit
the tarpeted formation
charactenstics.

Wellbore Cleanup
Technologies

W1 SWACO applies a
range of technologies
Lo customize trouble-
free displacements.
Cleanup tools prepare
the casing, risers and
BOPs, while our fil-
tration services keep
completion fluids
clean. Software
supporl depicts fluid
flow dynamics for
extra accuracy.

L amanrvml. Mk of W1
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FazEPRO and
FAZEBREAK

The award-winning?
PAZEPRO* system is the
industeys only revers-
ible, invert-emulsion
EDF, performing like
an invert, cleaning up
like a water-hase sys-
tem. FAZEBREAK" 15 a
delayed-breaker system
designed to disperse
PazEPRO filter cakes,
provding eatra oper-
ational time before the
cake 15 compromised
aalaner of 1be Warld Qi

et Flusd Teckmalogy Award

Every day, the Reservoir Drill-In Fluids
(RDF), cleanup tools and services,
software, and specially trained people
from M-1 SWACO® prove that optimum
production and a clean environment
are perfectly compatible,

The technologies

it takes to optimize

your production and
safeguard the environment

Reservoir Drill-In Fluid

iy Iry-recognized' water-base

OTHRU® aystem delivers enhanced flow
Back capabilities that eliminate the need
for a chemical cleanup treatment, while
providing higher return penmeability and
lonarer flovr-Initiation pressures. & proprie-
tary hydrophobic-carbonate component
combines with a hydrophobic starch to
comtral fluid loss and create organaphilic
(oil-preferential) channels through the
FLoTHREU filter cake. Their filter-cake-building
characteristics prevent high infiltration,
These same organophulic channels provide
increasad transmyissibility of ypdrocarbons,
eliminating the need for chemical breakers.
Sisies ol Ehie ELP Deilling Englneciing lsngvation Awand

MiSWACO. -

A Schiumbarger Compomy

www.miswaco.slb.com

XdOX NUSLNIMALEVd
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D-SOLVER

PacTBOpUMLIiA B CONAHOM PacTBOpe
xenaroobpasytoumii arent D-SOLVER
CIIoco6CTBYeT 06pa30BaHUI0 KOMIUIEK-
COB MHOTUX UOH-METAJI0B, TIPUCYTCT-
BYIOLIMX B DUILTPALNOHHBIX KOPKAX,
00pa30BaHHbIX XUAKOCTAMU ANs
BCKPBITUSA TIPOAYKTUBH IU1aCTOB U B
XUAKOCTAX 3aKaHYUBAHMUSA, 0COOEHHO
VOHOB KablWA, Xene3a U MarHus.
Xenaroobpasytomuit areHT D-SOLVER
ucronb3yeTca B cucteMax FAZEBREAK
1 BREAKDOWN, momMoras paspyuatb
GbunbrpaunoxtLe Kopku FAZEPRO

1 FLOPRO NT cooTrBeTcTBeHHO. Xenaro-
o6pasytoumit arent D-SOLVER MeaneH-
Hee pearupyer u obnanaet 6onbureit
3Q(QEKTUBHOCTLIO ITPU HU3KUX TeMITe-
PaTypax, YeM 0OLIUHbIE OpraHUYecKue
W MUHEpaJIbHbIE KUCTI0THBIE CPEAiCTBA.

IIpumenenmne

D-SOLVER mpepncrasnsieT coboit xenaro-
00pasyiouinii areHT Ha 0CHOBe Kanus,/
KaJlbLiueBO-KapOOHATHEI pacTBOPU-
Tenb ¢ yMepeHHbIM PH. OH aBnsercs
KOMITOHEHTOM CUCTEM OYNCTKN
FAZEBREAK u BREAKDOWN. Cucrema
FAZEBREAK vcmonb3yeTca Aj1a paspyure-
HuA @unsrpaumonHon kopku FAZEPRO,
a cucremMa BREAKDOWN mpepHa3HaveHa
INA pas3pyureHus GuibTpauoHHON
kopku FLOPRO NT. Taxxe B cucremy
BREAKDOWN BxopaT 3H3uMbst WELLZYME
LA yAaJeHNA KpaxManbHOTO
KOMITOHEeHTa (GWUIbTPALNOHHON KOPKU
FLOPRO NT. B ux mpuMeHeHUU HET
HEeo6X0aANMOCT [IPU TEMITEpAType
Borure 250° F (121° C).
Xenaroobpasytomuit arent D-SOLVER
CII0CO6CTBYET 06Pa30BAHUI0 XENATHHIX
COE[IUHEHWIA IByXBaJleHTHHIX U TPEX-
BaJIEHTHBIX UOHOB. CII0COGHOCTD
D-SOLVER pacTBOpATb KapOoHATH
IIpeJiCTaBjleHa B CPaBHEHWU C HECKOTIb-
KUMW KUCIL0TaMU B Tabnulle HUXKE.

XapakTrepHble (py3IIecKyie CBOVICTBA

BHEIIHUA BUL . o v o v et e ittt ie it i et eeeeeeeneenen. .. KUIKOCTD

VOenbHBIABEC v v oo eeieeeeennn

Xenatoobpasytommuit arent D-SOLVER
BCTYTAET B PEAKUNI0 UCKIIOYUTENLHO
C Kap6OHATOM KaJlblius U He BbI3LIBAET
KOPPO3WK, IO CPAaBHEHWIO C KUCTIOTaMU
WIN OKUCTIUTENAMM.

Takxxe, XenaToobpasyomuit areHT
D-SOLVER croco6CcTByeT 06pa3oBaHmio
KOMIULEKCOB UOHOB XeJjle3a W MarHus,
pacIpocTpaHeHHLIX UOHOB METAJLI0B,
TIPUCYTCTBYIOWUX B CKBAXUHE BO Bpe-
Ms OTlepaluil 3aKaHInBaHUA. CUCTEMBI-
Pa3pyulInTeny, NpUroToBieHHLe
C UCIT0/1b30BAHNEM XeJ1aT006pa3yio-
mero arexta D-SOLVER, cnepyer xpa-
HUTb B IJIaCTUKOBLIX KOHTENHEPAX,
YTOOLI UCKIIIOYUTD IIOTEPU IPOAYKTA L0
Havasa ero UCI0b30BaHUSA.

Xenaroobpasytomuit areHT D-SOLVER
WUCITONb3YETCA B CUCTEMAX PA3pYLINTE-
Jleil B KOHL,eHTpaumu 1o 75% 1o 06be-
my. KoHueHTpauus 3asucut ot crocoba
W KUKOCTU 3aKaHUWBaHUA, a TaKKe OT
KonuyecTsa KapboHaTa Kanbluus
B UNbLTPALMOHHON KOPKE W OT Xenae-
Mmoro 3¢ dexra.

D-SOLVER He COBMECTUM C MOPCKOM
BOZIO¥, PACTBOPOM XJIOPUCTOTO KaJlbLMA
WIN PaCTBOPOM JPYTUX IBYXBAJIEHT-
HBIX coneit. XenaToobpasyommit areHT
D-SOLVER uMeeT OrpaHNYEHHYI0 COB-
MEeCTUMOCTb C XJIOPUCTHIM HaTPUEM.
Takxe He peKOMeHAyeTCA UCTIONb-
30BaTb D-SOLVER BMecCTe C XJ10PUAHO-
HaTPWeBO XWULKOCTbI0 3aKaHIUBAHUA.
Xenaroobpasytomuit areHT D-SOLVER
TIONIHOCTbI0 COBMECTUM C COJIAHLIM

KoarraecTso xap6oHaTa Kaab1is1, pacTsopsieMoro 1raaaonom (3,785 2) pearenTa

Pearenr ¢ynT (kr) CaCo3
D-Solver* 0,84 (0,38)
15% CONAHOM KUCIOTHL 1,83 (0,83)
9% MypaBbLUHOI KUCILOTbI 0,726 (0,33)
10% YKCYCHOW KUCIOTHL 0,422 (0,19)

.................... or1,1p01,2

e eieeiiiieeee.....0T45005

PAcTBOPOM XJI0PUCTOTO KAIUA [0
HACHILEHUA U TaKXKe COBMECTUM

C CONAHBIM PACTBOPOM 6POMUAA HATPUA
1o 11 gyuros/rannox (yg. Bec 1,3).

IIpermymecTsa

® OTHOCUTENbHO Me[JIeHHbIW IIPoLecc
X€e71aTo006pa30BaHUA [03BOJAET
Pa3MeCTUThb paspyunTens 6e3 morepb
Pearupyer win «pacxonyeTca» TOJb-
KO LienieHamnpasieHHo, T.e. Ha CaC0;
[Toutun HenTpanbHLN pH, mMpuMepHO
OT 4,510 6

I[Ipeumy1ieCcTBEHHO CIIOCOBCTBYET
00pa30BaHUI0 XeJIaTHHIX COeANHEHUI
eJle3a, a He Kablus, 4To ocnabnaer
3IMYJICUN

® HeKoppo3uitHLIi

MoseT 6HITh UCTIONB30BAH ITPU
Temneparype o 350° F (177° C)

I deKTUBHO LeiiCTBYET B KOJLIEKTO-
Pax C OTHOCUTENBHO HU3KOW TeMITe-
parypoit (~75° F [24° C])

B omnnuue ot KUCNOT W OKUCAUTENEN,
He TPeBpAL}AeTCA B IMYJILCUIO B TIPU-
CYTCTBUM CHIPOW He(TH, YUTO IT03BO-
nseT u3bexars cb6oes B pabore
o6opynoBaHua

CoBMECTUM C CONAHBIMU PACTBOPAMU
XJ10pUAA Kanus u 6poMuaa HaTpus,

a TaKxe ¢ 60JbUIMHCTBOM 106aBOK
CpoK rofHOCTW HeorpaHUyeH mpu
VCN0BUU XPaHEHUA B Pe3epBYapax

C BHYTPEHHUM ITOKPLITUEM U3 I1aCT-
MacChl



Orpanraenys

© PesepByapsl /1 XPAHEHWsL AOJKHLL
WUMETb BHYTPEHHEE TOKPLITUE

C UCIIONIb30BAHUEM CMOJIbI CIIOMKHBIX
BUHWI0BLIX 3QUPOB WM TOA0OHLIX
marepuanos. Cnenyer usberatbh
TaKWUX MaTepuaioB, KaK anoMUHWUN,
Me[ib, MEQIHbIE CIUIABbL U/ WY OLUH-
KOBaHHOeE 3eses30.

CunbHBIE OKUCIIUTENN, TAKUE KaK
TUIIOXJIOPUT HATPUs, TIEPEKUCH BOZLO-
Pona, U T.4., 0CNabasioT aeicTemne
XenaTo06pasyloLlero areHTa

® PacTBOPVMBI KanbLnii WIN XKene3o
OrPaHUYNBAIOT CIIOCOGHOCTL PACTBO-
PATb Kap6OoHAT KanbLus
HHKancyanpyomue moiUMEPH, CMa-
3biBaOLINE [0OABKYU U HEBOLHbIE

WHTUOUTOPHL I/IUH MOTYT OTPaHUYMUTD

CIIOCOBHOCTD XeJ1aT006pa3yiomero
arenTta D-SOLVER Bo3peiicTBOBaTH Ha
KapboHaT Kanbuus

D-SOLVER He cOBMECTUM C MOPCKOM
BOZI0¥, COJIAHBIMU PACTBOPAMM XJ10-
PUCTOTO Kanblus W LPYTUMU ABYXBa-
JIEHTHLIMU COJIAHBIMU PACTBOPAMU
He pexomeHpyeTcs UCII01b30BaTh

D-SOLVER c consiHbIM PacTBOPOM XJ10-

PUCTOT'O HATPUA

Toxciunoctb
1 TpeOOBaHMIs
II0 OOpallieHIIo

Pe3ynbrarst 61010IMYECKOiL TPOOLT
IIPeA0CTABATCA [0 TPEGOBAHUIO.
06pamarbCs Kak C IPOMBILIIEHHBIM
XUMPEeareHTOM, UCTI0J1b3Ys CPeLCTBa
3a1UTHL U COBNI0AAS MEPHI TIPEROCTO-

POXHOCTU, YKa3aHHbIE B ITACIIOPTE 6e3-

OITaCHOCTW MaTepwuana.

YmakoBKa 11 XpaHeHue

Xenaroobpasytomuit arest D-SOLVER
MOCTaB/AETCA B [1IACTMACCOBLIX H0Y-
KaxX BMECTUMOCTbLI0 55 ranjioHoB
(208 n).

XpaHWTb B CYXOM, XOPOLIO ITPOBET-
puBaemMoM MecTe. [lepKaTbh KOHTeNHED
3aKpLITHIM. Pa3zmemars Bpanu oT ucTou-
HWKOB TeIl1a, UCKD W Inamenu. He xpa-
HUTb B HEITOCPE[ICTBEHHOW 61M30CTU OT
HECOBMECTUMBbIX BellecTB. CnefoBaTh
TpaBWiaM XpaHeHUA MaTepuajoB OTHO-
CUTENIbHO ITaKeTUPOBaHWS, hukcauuy,
YIIaKOBKU B TEPMOYCaA0YHYI0 IJIEHKY
W/WIN CKNagnpoBaHUs.

N3LIONTNK XIGHdIDAS BUT 19LH3IvId
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D-SOLVER PLUS

PacTBOpWMLIiL B CONAHOM pacTBOpe
xenaroobpasytoumii arent D-SOLVER
PLUS c Hu3kuM ypoBHeM pH, croco6-
CTBYeT 06pa30BaHUI0 KOMIUIEKCOB
MHOTMX UOH-METaJU10B, IIPUCYTCTBYIO-
WMX B GUIbTPALIMOHHBIX KOPKaX,
00pa30BaHHbIX XUAKOCTAMU ANIA
BCKDLITUA IIPOYKTUBHLIX I1ACTOB U B
XUAKOCTAX 3aKaHYUBAHUA, 0COOEHHO
VOHOB KaNbLUs, Xee3a v MarHus.
Xenatoobpasytomuit arent D-SOLVER
PLUS ucrnonssyerca B cucremax FAZE-
BREAK v BREAKDOWN, riomMoras paspy-
uraTh GunbTpaumnoHHse Kopku FAZEPRO
1 FLOPRO NT cooTBeTcTBeHHO. Xenaro-
o6pasytomnii arent D-SOLVER PLUS mep-
JleHHee pearupyer u o6nazaer 60nb-
ureit 3pHeKTUBHOCTBIO ITPU HU3KUX
TeMITepPaTypax, uYeM 0ObIYHEIE OPraHu-
yeckue n MUHepasbHble KUCTIOTHbIE
cpepncTBa.

IIpumenenue

D-SOLVER PLUS mpezcraBnsetr coboit
KanblneBo-KapboOHATHLI pacTBOPU-
TeJlb, KOTOPHIA MOXET BXOAUTb B COCTAB
cucrem ouncTku FAZEBREAK

1 BREAKDOWN. Cucrema FAZEBREAK
WCIIONb3YeTCA 1A paspyuieHus Guib-
TpaunoxHHou Kopku FAZEPRO, a cucrema
BREAKDOWN mpezHasHayeHa Ans pas-
pyueHus GunbTpauoHHOM Kopku FLO-
PRO NT.

Xenaroobpasytomuit arent D-SOLVER
PLUS criocobcTByeT 06pasoBatHuio
XeJaTHBIX COeAAVHEHN IBYXBaJleHT-
HBIX U TPEXBAJIEHTHLIX UOHOB. C110c06-
HocTb D-SOLVER PLUS pacTBOpATH
KapboHaTH IPeficTaBNeHa B CPABHEHUN
C HECKOJILKUMW KUCJIOTaMU B Tabnule
HWKe. Xenaroo6pasywoumii areHT
D-SOLVER PLUS BcTymaer B peakumio
UCKIIIOUUTENBHO C KapOoHaTOM

Typical physical properties
Physical appearance..............

Specificgravity .. ..........on..

KazblMA U 0Ka3biBaeT HeOOMbIIOe
KOPPO3UIHOE BO3eNCTBUE, IT0 CpaBHe-
HUWIO C KUCJIOTaM) WU OKUCTIUTENAMMU.
TakKe, XenaToo6pasyoLmii areHT
D-SOLVER PLUS crioco6cTBYeT 06pasoBa-
HUI0 KOMIUIEKCOB MOHOB XeJle3a U Mar-
HUA, pacIpOCTPaHEHHbIX UOHOB MeTaJl-
J10B, IPUCYTCTBYIOWUX B CKBAKUHE
BO BpeMsA OIepaluil 3akaHIUBaHUA.
CucTeMbl-paspymuTeny, IpUroToBleH-
HbIE C UCTIONb30BaHUEM Xe1aT006pa-
3ytomero arexTa D-SOLVER, cnepyer
XPaHUTb B IU1ACTUKOBLIX KOHTeWHepax
BO n36exaHune MoTepb MPOLYKTA 1O
Havasa ero ucrons3osanus. D-SOLVER
PLUS uMeeT orpaHnyeHHbI CPOK Xpa-
HEeHWS, TO3TOMY ero cjleflyeT MPUroTas-
JIUBATb KaK MOXHO 6/11Ke IO BpeMEHN
K MOMEHTY WUCII0/1b30BaHuA. B 3aBucu-
MOCTU OT OKPYKalWunX YCI0BUN,
D-SOLVER PLUS MOHO XpaHUTbCA 70
30 gHeli epes UCTIONb30BAHUEM.

Xenaroobpasytomuit areHT D-SOLVER
PLUS ncmonb3yeTca B cucTeMax paspy-
1InTene B KOHIEeHTpauumn 1o 85% mo
06bemy. KoHueHTpanms 3aBUCHT OT
croco6a n XUAKOCTU 3aKaHYNBAHUA,
OT TpebyeMoil IIOTHOCTH, a TaKKe
OT KONWYEeCTBA KapOoHaTa Kanblma
B UNBLTPALMOHHON KOPKE U OT Xenae-
Moro 3¢ dexTa.

D-SOLVER PLUS He coBMeCTUM C MOp-
CKOW BOZO, PACTBOPOM XJIOPUCTOTO
KaJlbLiuA WIN PacTBOPOM APYTUX IBYX-

KoarrgecTso xapO6oHaTa Kaab1pis1, pacTsopsieMoro 1raaaonom (3,785 1) pearenTa

PeareHT ¢ynT (kr) CaCo3
D-Solver* Plus 1,36 (0,38)
15% CcONAHOM KNCIOTHL 1,83 (0,83)
9% MYPaBbUHON KUCILOTHL 0,726 (0,33)
10% yKCYCHO KNCTOTHL 0,422 (0,19)

BasleHTHbIX cojent. XoTs D-SOLVER
PLUS coBMecTVM ¢ XN0PUAOM HaTPUA
1 6POMUIOM HATPUsL, OH UMEET Orpa-
HWYEHHY COBMECTUMOCTb C XJ10PU-
CTHIM HATPUEM IIPU IPUBIVKEHNUY

K HacbieHuio. Xenaroo6pasyionmii
arenT D-SOLVER PLUS monHocTb0
COBMECTUM C COJIAHLIM PAaCTBOPOM
XJIOPUCTOTO Kanus [0 HACHILEHWA.
Penentypst cocrasnatorca Ipymmont
TEXHUYECKOT'O COTIPOBOXAEHUA UL -
KOCTeW 1 BCKPLITUA IIPOAYKTUBHLIX
T1aCTOB.

IIpermymecTsa

e CKOpOCTb peaKLuu Xenaroobpasyio-
mero arexnTa D-SOLVER PLUS 3Hauu-
TENbHO HUXEe 0OBIYHBIX KUCJIOTHLIX
CPEZCTB, YTO ITO3BOJIAET CHU3UTD
PWCK IIOTEPb

[IpumeHeHWe B LIMPOKOM Anara-
3o0He pH

MoxeT 6bITb UCIIOJIb30BAH IIPU
Temmeparype 1o 350° F (177° C)
b deKTUBHO IeNCTBYET B KOJLIEK-
TOPaX C OTHOCUTENIbHO HU3KOW
Temmeparypoii (~75° F [24° C])

He crocobcTByer 06pasoBanmio
9MYJIbCUIA C CHIPOTA HeDThIO
CoBMECTUM C CONAHBIMU
PacBTOpPaMu XJ10pUAA Kanus n 6po-
MUJQ HaTpUs, a TaKKe ¢ GOJbIIUH-
CTBOM [100aBOK



Orpanraenys

® PesepByapsl AN XpaHeHUs LOJDKHbL

OLITh HEpPeaKMOHHOCIIoCoOHbIMU. He

WCITO1b30BATb KJlallaHbl WU Kperex-

Hble CPEZCTBA U3 AIIOMUHUSA, MeL,

ME[IHBIX CIUIaBOB WM OLMHKOBAHHO

CTanm.

D-SOLVER PLUS uMeeT orpaHnyeHHHI

Cpok xpaHeHua (< 30 fHeit), O3TOMY

€r0 ClleflyeT IPUT0TaBANBATb KaK

MOHO ONWXKe TI0 BpEMEHU K

MOMEHTY UCTI0Nb30BaHUA.

© He cMemnBarh ¢ CWILHBIMU OKUCTIN-
TeNAMN

® PacTBOPUMBIN KIbLIUIA W Xene30
OTPaHUYUBAIOT CIIOCOOHOCTb PACTBO-
PATb KapOOHAT Kalblius

® /HKancynupytouimne moNUMEDHL,
CMasbiBatolIne B00aBKU N HEBOAHbIE

WHIMOUTOPHI TIMH MOTYT OTPaHUYIUTD
CII0COGHOCTD XeNaToobpasyouero
arexTa D-SOLVER PLUS Bo37eicTBO-
BaTh Ha KapbOHAT Kanblns

® D-SOLVER PLUS He cnepyer cmMeum-
BATb C COJIAHLIMU PACTBOPAMW, COLEP-
KALIMMU IBYXBaJIeHTHbIE NOHbL

TokciranocTp
1 TpeOoBaHIs
110 OOpaleHIo

Pe3ynbTaThi 61010rNYECKON TTPOGHE
TIPEfIOCTABAANTCA [0 TPEHOBAHUIO.
06pamaTbCca KaK ¢ IPOMbILIIEHHHIM
XUMPEAreHTOM, UCIIOJIb3YA CPEACTBA
3aUIUTHL U CO0JII0AANA MEPHI ITPELOCTO-
POXKHOCTU, YKA3aHHbIE B [TACTIOPTE
6€30IacHOCTI MaTepuana.

YmakoBKa 11 XpaHeHue

Xenaroobpasytomuit arest D-SOLVER
PLUS mocTaBnseTcsa B InacTMacCoOBbIX
60YKax BMECTUMOCTbIO 55 rajioHOB
(208 n).

XpaHWTb B CYXOM, XOPOLIO ITPOBET-
puBaemMoM MecTe. [lepKaTbh KOHTeNHED
3aKpLITHIM. Pa3smemars Bpanu oT ucTou-
HWKOB TeIl1a, UCKD W Iinamenun. He xpa-
HUTb B HEITOCPE[ICTBEHHOW 61M30CTU OT
HECOBMECTUMBbIX BellecTB. CnefoBaTh
TpaBWIaM XpaHeHUA MaTepuanos
OTHOCWUTEJIbHO ITaKeTUPOBaHua, huxca-
1IUK, YIIaKOBKU B TEPMOYCAZLOIHY10
TUIEHKY W/UIU CKNaAUPOBaHUA.

N3LIONTNK XIGHdIDAS BUT 19LH3IvId
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D-SPERSE

[ToBepXHOCTHO-aKTUBHOE BELECTBO
D-SPERSE* mpepcTaBnser co6oi
cMelaHHb pacTop IIAB, obnanato-
WMA OTAVYHBIMU IUCTIEPCUOHHBIMU
CBOWCTBAaMY, @ TaKXKe CBOCTBAMY,
YMEHbIIAI0WNMY TIOBEPXHOCTHOE
Hartsukenwe. Pactsop D-SPERSE
WUCIIONb3yeTcA B cucTeMax BREAKFREE
1 BREAKDOWN B KauecTBe BCIIOMOr'a-
TEeNILHOTO CPeACTBA A1 OUUCTKN OT
bunbrpaunoxton kopku FLOPRO NT.
D-SPERSE pacTBOpSi€T aKTUBHbIE TJINHBL
B QWUIbTPALMOHHON KOPKe U BEICTYIIaeT
B KayecTBe CPEJCTBa JJIA U3BeYeHUs
Gbnionaa, cHUXas COIPOTUBIAEMOCTD
TIOTOKY Yepe3 yMeHblIeHWe ITOBePX-
HOCTHOTO HaTAXEHWA.

IIpymenenne

[ToBepXHOCTHO-aKTUBHOE BELECTBO
D-SPERSE MOXET UCII0Nb30BaTLCA

B OTHOCWTEJIbHO MaJloil KOHLEHTpaLun
B cucTeMax paspyuntenei BREAKFREE
1 BREAKDOWN, i jucIieprnpoBaHus
W CHWXEHWA MTOBEPXHOCTHOTO HaTAXKe-
HUA BOJAHBIX U CONIAHBIX PACTBOPOB.
IToBEpPXHOCTHOE HATsKEHUE 0COOEHHO
BAXHO B IUIOTHBIX IIACTaX C HU3KOWN
TIPOHU1}aeMOCTbIO M HU3KUM [iaBle-
HUEeM, B KOTOPLIX 3HAYUTEJIbHbIE
KalWLIAPHbIE CWIBL IPENATCTBYIOT
usBneyenuto gnonga. B ornnunn ot
MHOrMX 06b1yHbIX ITAB Ha ocHoOBe yrie-
BOZOpona, D-SPERSE B CONAHOM PacTBo-
pe UMeeT OTHOCUTENbHO BEICOKOE
MexpyhasHoe MOBEPXHOCTHOE HaTAXe-
HUe ¢ He(Tbl0, UTO CHUKAET BEPOAT-
HOCTb 06pa30BaHmns HePTAHON 3MYJIb-
cun. lobaska D-SPERSE nenaet
TIOBEPXHOCTb ITeCYaHUKA TUAPODUIbL-
HoW. [lyTeM cHvxeHnA MexdasHoro
Harskenns, D-SPERSE cioco6cTByeT
VBIlAXHEHWUIO U AUCTIEPTUPOBAHUIO
0CTaTOYHOW TBepLOM a3kl 0cOOEHHO
AKTUBHO TBEPAOMN Basbl. ITO CTUMY-
MPYeT 06paTHEI TPUTOK OCTATOYHON
GbunbLTPaUMOHHON KOPKU B BULE
OTZENbHBIX YaCTUL, a He 60MblIoit
Maccbl. Tumosas KOHUEHTpauuA Ipu
ncrionb3oBaHun D-SPERSE B KauecTse
IVCIIepCcaHTa WIn CPeACcTBa As U3BJe-
yeHus Gaoupa cocrasnser ot 0,25

10 1% o6beMa, unu 1 604ka Ha

120 Gappeneit.

XapakTrepHble (py3IIecKyie CBOVICTBA

BHEWHUA BUL . « « v v e e e veeeennnn... .. IPO3PAYHBINA, TOUTU GECIBETHBIN
VD I I BEC vttt et ettt eeeetee et eeannee e 0,94
PH (1% PACTBOP) + v v vttt iee e e iie e ii e eiaeeiaeeaneeenn. b
PacTBOPUMOCTD (BBOZE) « « o v v v et eeeeeeeeeeeeeeeaeennn pacTBOpUM
TeMmepaTypa BCIBIIKM « « o vt vvveeeveeennneennnnenn....90°F (32°C)

IIpu ucnonb3osaruwn I[IAB D-SPERSE
B BOAHbIX PaCTBOpax 06pasyercs neHa,
YTO MOXET ObITb KeNaTeNbHEIM N
HeXenarebHbIM CBOVCTBOM, B 3aBUCU-
MOCTM OT Liefieil puMeHeHns. Byayun
CWILHOJLENCTBYIOLNM ITOBEPXHOCTHO-
aKTUBHbIM BEILECTBOM, peareHT
D-SPERSE 06pa3yeT CTabUIbHY0 MEHY
B BOZHBIX CPeJaxX, BKILIOYas CONAHbIE
PacTBOPHL X MUHEPAJIbHBIE KUCTIOTHL.
[Insa yMeHblLIEHUA TTeHO06PA30BaHUA
PEKOMEHZYeTCA UCIT01b30BaTh ITEHOra-
CUTEJb TP MUHUMAILHOM IIepeMenIu-
BaHUU.

IIpermymrecTsa

® 3hheKTUBHO CHUNKAET IIOBEPXHOCT-
HOe HaTAXeHue IPU UCTIONb30BaHUN
B OTHOCWUTENILHO HU3KUX KOHLEHTpa-
max

e Crioco6eTBYeT n3BneyerHuo duiouaa

e Jlucrneprupyer akTUBHbIE ITIVHBL
B punbrpanunorHon kopke FLOPRO NT

¢ He n3MeHsAeT XxapakTep CMaunBae-
MOCTU

® 3ddexTnBEH B PA3NIUIHBIX CONAHBIX
pacTBopax

e OOLIYHO He BLI3LIBAET 0Opa3oBaHue
HeTAHOW IMYJbCUL

Orpaniraenms

e 06pa3syer CTabWILHYIO IEHY IIpU
BBICOKUX KOHLEHTDPALUSAX

e He peKoMeHZAyeTCs UCTI0/1b30BaTh
C aHTW-3MY/IbIATOPaML, T.K. ITO
MOXeT YBEeNNYNTb IOBEPXHOCTHOE
HaTsKEHUe

(o meTopy Iexckoro-Maprenca)

...................... HEUOHHBIN

TokciranocTb
11 TpeOOBaHM
110 O0OpaIeHmio

Pesynbrars 6M010rMYeCKOM TPO6LE
IIPeOCTaBAATCA IO TPEHOBAHUIO.
06pamarscs Kak ¢ IIPOMbILIIEHHEIM
XVUMpeareHTOM, UCTIONb3YA CPEACTBA
3aWMTH U CO6TI0fas MEPbT ITPEROCTO-
POXHOCTY, YKa3aHHbIE B ITACIIOPTe
6e30macHOCTU MaTepuana.

YmakoBKa 11 XpaHeHue

[ToBepxXHOCTHO-aKTUBHOE BELECTBO
D-SPERSE mocTaBnfeTca B IlacTMac-
COBLIX 60YKAX BMECTUMOCTbIO 55 ran-
710HOB (208 11) CO BCEX V37108 U CKIIaZ0B
kommanuu M-I SWACO.

XpaHuTb PU KOMHATHOW TeMItepa-
Type win 6IU3KOi K Hell TemIeparype.
[Ipn 3amep3anun HarpeTb 1o 77° F
(25° C) mpu yMepeHHOM ITOMELINBAHNY,
YTO TTO3BOJIUT MOLYINUTD TPO3PAYHYIO,
OZHOPOJHY0 XUAKOCTb 6e3 moTepn
KaKux-116o CBOWCTB.
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D-STROYER

SVARTRDF
TECHNOLOGY

Paspyumrens D-STROYER* aBnaercs
OKUCIUTENEM (IIepeKuch MarHus)

C TIOIMMEPHbIM ITOKPLITUEM, KOTOPHI
BxonuT B cuctemy FLOPRO NT. On
UCTIONb3YETCA B KOHLEHTPALUN OT

1 no 2 pyuros/6appens (oT 2,85 1o
5,7 KT/M’) B COCTaBE XUAKOCTU AJ1s
BCKPHITUA IIPOLYKTUBHOTO I1ACTA

W CTAHOBUTCA YaCTbo GUAbTPALNOH-
HOV Kopku. OH aKTUBU3UPYETCA BO
BPEMA OIepaLu 3aKaHIMBaHUA. ITOT
PaspyLIUTenb COCOOCTBYET paspyue-
HUI KCaHTaHa 1 HEKOTOPHIX CMa3bl-
BaOWMX J063BOK, KOTOPLIE He GBUIN
IIOJIHOCTbIO Pa3pyYLIEHH! BO BPEMs
06paboTku mpu tomomu BREAKDOWN.
D-STROYER Takxe UCIIONb3yeTcA As

YHWUUTOXEHNA GUIbTPALNOHHOW KOPKK

B YCJ10BUAX HU3KUX TEMITEPATYD
(<180° F [82° C]).

IIpumenenue

® Boj10-HarHeTaTelbHbIE CKBAXUHBI,
3aKOHYEHHbIE OTKPLITHIM CTBOJIOM,
IIPOGYpeHHLIe C UCII0J1b30BAaHUEM
pacrBopoB FLOPRO NT wunw DIPRO

e HuskoTeMIiepaTypHbie CKBAXUHLL,
B KOTOPLIX TPEOYETCA YAANUTD KCaH-
TaH WK CMa3biBatomyme fo6aBKu
Ha ocHoBe 3¢upa

Oco0eHHOCTH

® Veunusaet 3G deKTUBHOCTD pas-
pyuurens BREAKDOWN, crioco6-
CTBYA Pa3pyLIEHNIO KCAHTAHO-
BOW CMOJIBI U CMa3bIBAIOLUK
106aBOK Ha OCHOBe 3(1pa, 0co-
6EHHO IPU TEMITEPATYPaX HUXKe
180° F (82° C)

® BxopuT B cocTaB hUnbTPaLMOH-
Hou kopku FLOPRO NT

® AKTUBU3UDYETCA NPU YMepeH-
HOM ypoBHe pH (<6) moz Bo3-
IEeCTBUEM KUCTIOTHI, X€71aTo-
06pa3syouiero areHTa uwin
N0OLIBAEMOM KUAKOCTU C HU3-
kum pH

® CoxpaHseT ePOKCUAHYI0
aKTUBHOCTL B TeueHue 6onee
IJIMTENLHOTO BPEMEHW, YEM
paspyumtens SAFE-BREAK MP

® Mcronb3yeTcs B CUCTEMAX
FLOPRO wnn DIPRO

IIpymHIpm aevicTBys

Tak xax paspyumurens D-SOLVER
aKTUBU3UPYETCA IIPU YPOBHE

pH 6 win HWXe, TO AN 3TON 1enn
MOHO IPUMEHATD XeJ1aT006pa-
3ytomuii areHT (D-SOLVER nan
D-SOLVER PLUS), cnabsie KUCLOTHL
WM flaXKe KUCTIble B00bIBaeMbIe
xupkoctu. OH Takxe UCTIONb3YeT-
A 15 ToBbIUIeHUA 3P derTuB-
HOCTW KUCJIOTHBIX PaspylInTesnei
B YCJI0BUAX HU3KUX TEMIIEPaTyp
(<130° F [54° C]). HokpsiTne
paspyumrens D-STROYER mpermnat-
CTBYET PaHHeW aKTUBaLUN OKUC-
nnTens BO BpeMs GYpeHus,

a COXpaHAEeT aKTUBHOE BELECTBO
D715 BO3LEWCTBUA B IIEPUOT,
3aKaHYMBAHUA CKBaXWHBL. IIpn
3a60iHoii TemmepaType ot 180

10 200° F (ot 82 po 93° C), motpe-
OyeTcs ABa-TPU AHA 1O 3HAUUTENb-
HOT'O UCTOLIEHUA Pa3pyLINTENA.
IIpu 6onee HU3KNX TEMIIEPATYPAX,
Hwxke 180° F (82° C), aToT mpouecc
3auMeT OT MATU A0 CEMU AHEN.

N3LIONTNK XIGHdIDAS BUT 19LH3IvId
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D-STRUCTOR

D-STRUCTOR uCITONb3yeTCA B CUCTEMAX
paspyumreneit FAZE-AWAY unu
FAZE-OUT. 3T cUCTeMbL TpefHa3Have-
HBL A71A YAaJeHNUA QUIbTPauoHHOM
kopku FAZEPRO. Takxke, fo6aBKa
D-STRUCTOR MOXET 6BITh UCIIONb30BaHA
B IIPUTOTOBJIEHUW Pa3pyLIUTENen
VERSA-WAY, VERSA-OUT, NOVA-WAY,

wnu NOVA-OUT pna paspyureHus o6sry-
HBIX QUIBTPALMOHHBIX KOPOK
VESAPRO/NOVAPRO. D-STRUCTOR Iipe-
BpallaeTcs B OPraHU4YecKyto KUCIO0TY
Ha 3a60e B TeUeHWe HEKOTOPOTO Bpe-
MeHW, IIPY OIpeieNleHHOW TeMIlepaType
W IIPU Hanuumu cBo6OAHO BOAHL.

IIpumenenue

D-STRUCTOR siBNAETCA aKTUBHLIM KOM-
TIOHeHTOM paspyumTeneit FAZE-OUT,
FAZE-AWAY, VERSA-OUT, VERSA-WAY,
NOVA-OUT n NOVA-WAY. 3T cucTeMbt
IIpefiHa3HaveHs 1 pa3pylIeHna 0CTa-
TOYHBIX QUIbTPALMOHHLIX KOPOK, 06pa-
30BaBLINXCA [TOCTIe IPUMEHEHWA CUCTEM
FAZEPRO, VERSAPRO n NOVAPRO, ripw 3a-
KaHYMBAHWUU OTKPHITHIM CTBOJIOM C UC-
TI0J1b30BaHUEM aBTOHOMHBIX/pacuvps-
eMbIX QWILTPOB UM C UCTIONb30BAHNEM
rpaBuiiHbLIX GuibTpoB. D-STRUCTOR mpe-
BPALIALTCA B OPraHUIECKYI0 KUCTIOTY,
paspyluIaeT SMynbCUI0 U PACTBOPAET
KNCJI0TOPACTBOPUMEIE KONIbMATaHTLL
IIPU BHYTPUCKBAXUHHLIX YCI0BUAX.

IJTa po6aBKa AeiCTBYET MefJIEHHO, TaK
YTO MOXET ITIOHaZ06UTLCA OT 6 10 8 Ya-
COB 711 UHULIMUPOBAHUA TPOPLIBA KOP-
KW IIPY YMEePEHHOW TeMIlepaType

<200° F (<93° C). [Tonxoe pacTBopeHue
(GWNbTPaLMOHHON KOPKU TPOXOANT

3a 16 yacos.

Bnaropaps TakoMy Mef1eHHOMY BO3-
LEeNCTBUIO IOABNIAETCA BO3MOXHOCTb
3aKayarb Pa3pyuInTenb U TOJHATS Oy-
POBYI0 KOJIOHHY U3 HEOHCAKEHHOTO
cTBONA 6e3 moTepu pacTBOpa B IIACT.
[Ipn Hannyun ycTponcTsa A KOHTPO-
1A GUIbTpaunK, paspyunTelb MOXeT
BITUTLIBATLCA B TE€YEHUE JNIUTENILHOTO

XapakTrepHble (py3IIecKyie CBOVICTBA

Buemrnumsug ...,
VOEenbHBIABEC oo v veieieeennnn

TemmepaTypa BCIBIUIKM « o v oo v o v vn s

TIepuozia BpeMeHH, obecrieynBas mon-
HOe W paBHOMepHOe paspyuieHue
(bWbTpaUMOHHOW KOpKU. Paspyumrens
MOXET ObITb BKIIIOUEH B CUCTEMY 06pa-
GOTKM IPU 3aKAHIWBAHUN OTKPHITHIM
CTBOJIOM C WUCITOJ1b30BaHWEM I'PaBUM-
HbIX QUILTPOB, YTO UCKIIOYAET HEOO-
XOJMMOCTb B CITYCKE KOJIOHHBI [ 0YU-
CTKU CTBOJIA CKBAXUHHIL.

D-STRUCTOR COBMECTUM CO MHOTUMU
CONAHLIMU pacTBOpamu, Bkouas KCl,
NaCl, NaBr, CaCl,, n CaBr,. 3Ta no6aska
BXOZWT B IucIiepcHyto a3y cucrem
paspyummnTeneit FAZE-AWAY, VERSA-WAY
1 NOVA-WAY. OHa ucronb3yeTcs B KOH-
LleHTapauuy, o kpanxen mepe, 30% 1o
00bEMY BO BCEX CUCTEMAX Pa3pyLINTe-
nen. [Ipu Temnepatypax Boire 200° F
(93° C), B penemnTypy paspyumrens
ClenyeT BKI0YaTh UHTUOUTOP KOPPO-
3UM, BLI3BAHHOW OPraHN4eCcKOn KuC-
JI0TON.

IIpermymrecTsa

e MenneHHO AeNCTBYIOWMUIA Pa3pyLIn-
TeJlb, KOTOPbIW PACXOAYETCA [0 Mepe
ero o6pasosanus

® Bonee HU3Kas KOPPO3UOHHAA aKTUB-
HOCTb, IO CPABHEHWIO C 0OLIYHLIMU
KUCT0TaMU

e [TonHoe, paBHOMEPHOE pas3pylIeHne
dbunbrpaumoHHbLIX Kopok FAZEPRO,
VERSAPRO unu NOVAPRO

® 3aKkaumMBaeTcs IPU NPOBELEHUN OTte-
paums 3aKkaHYMBaAHUA

e Jcknioyaer He0HXOLUMOCTD B CITyCKe
KOJLOHHLI 11 UHTEHCUDUKALUN TIPU-
TOKa

Orpannryenns

® TemmeparypHbin ipenen <290° F
(143° C)

e TPYAHOCTb B MOJIYYEHUN PA3pyLINTE-
718 BLICOKOM MNoTHOCTU (>12,5 byH-
TOB/TaJOH [yA. Bec 1,5])

TokciranocTnp
1 TpeOOBaHIIs
110 OOpaIIeHo

Pe3ynbTaThl 610710TMYECKON IIPOOLT
IIPELOCTaBAAITCA [0 TPEHOBAHUIO.

06pamarscs Kak ¢ IIPOMbILIIEHHEIM
XUMPEeareHTOM, UCII0/1b3Ys CPELCTBA
3a1MTHL U COBNI0AAS MEPHI TIPEROCTO-
POXHOCTY, yKa3aHHbIE B ITacIiopTe Ge-
30IT1aCHOCTU MaTepuaina.

YmakoBka u XpaHeHue

D-STRUCTOR mocTaBnseTcs B 609Kax
BMECTUMOCTbI0 55 rasnsoHos (208 1)
WU B KYOUUECKOM Tape CO BCEX V37108
u cknapos kommanuu M-I SWACO
XpaHWUTb B CYXOM, XOPOLIO ITPOBET-
puBaemMoM MecTe. Jleparbh KOHTeNHEP
3aKpHITHIM. Pazmemars Baanu ot uc-
TOYHWKOB TEIU1a, UCKP U IJIaMeHMU.
He xpanuTh B HemocpepcTBeHHON
671M30CTN OT HECOBMECTUMBIX Be-
mects. CnepoBaTh TpaBWIaM XpaHeHUs
MaTepuanoB OTHOCUTENILHO ITaKeTUpPo-
BaHUA, HUKcaLUW, YITAKOBKU B TEPMO-
YCa[I0UHYI0 IUIEHKY U/WIN CKIaANpo-
BaHUA.
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FAZE-AWAY

PactBop Faze-Away* sBnaercs paspy-
LIUTENEM UHBEPTHO IMYIIbCUY, CTIELU-
QILHO Pa3pabOTaHHLIM Jj1s PaCTBOpE-
HUA QUIBTPALIMOHHON KOPKY,
CO3[JAHHON B pe3y/bTare IPUMEHEHUA
06paTUMOT0 UHBEPTHO-3MYJIbCUOHHO-
ro 6yposoro pacrsopa FazePro. [Tocne
pasMel}eHNA UHBEPTHO 3MYJIbCUN

B CKBaXKVHe, 3MYJIbCUA Pa3pyLIaeTcs,
BLICBO6OXKASA AUCTIEPCHYO (Ba3y, KOTO-
past COLEPKUT aKTUBHbI KOMITOHEHT,
D-Structor*, u conaxon pacTsop, oTBe-
Yalomuii 3a ILI0THOCTb U COBMECTU-
MOCTb C IIPOAIYKTUBHbIM IU1ACTOM.

B kauecTBe cOnAHOro pacTBOpa BhI-
CTYIaeT XJI0PUCTLI HAaTPUM, XN0pUC-

[Ipyspm agericTBus

Paspyumrens Faze-Away criocobex
PacTBOPATb GUILTPALMOHHYIO KOPKY,
00pa30BaHHY0 CUCTEMOIA N1 BCKPLI-
TUA MPOAYKTUBHLIX TOPU3OHTOB
FazePro. Faze-Away Hanbonee nene-
€006pa3sHO MPUMEHATH TPU HE0HXO-
IVMOCTY 3HAUUTEJILHO OTCPOYUTD
IIPOPLIB KOPKY, HA ITepuop, bonee

20 yacos. Faze-Away pUMEHAIOT Tak-
e B POAYKTUBHbIX I1aCTaX, BOCIIPU-
WUMUMUBLIX K cUCTEMAM 06paboTKn

Ha BOAHOW ocHoBe. Pekomenpayercs
UCION1b30BaTh €T0 B 00LIBAIOLINK
CKBAXWHAX B YCJI0BUAX BEICOKUX TEM-
mepatyp (>230° F [110° C]), mpw 3a-
KaHYMBAHWUW OTKPHITHIM CTBOJIOM C UC-
II0J1b30BaHUEM aBTOHOMHbIX UIN
pacumpseMbix GunbTpoB. Paspyum-
TeJlb MOXET TaK}Ke ObITb UCII0J1b30BaH
IoCJle TPOBeleHNA 3aKaHINBaHUA
CKBKUHbBI OTKPLITHIM CTBOJIOM C I'pa-
BUWHBIM QunbTpoM. [loBblTeHHAA
BA3KOCTb He [TO3BOJIAET UCII0/1b30BATD

THIN KaJIUN, XJIOPUCTHIN KalbLnn,
OPOMUCTHI HATPUIA MU GPOMUCTHIN
Kanbluun

IIpumenenue

e TonbKo [LO6LIBAOLINE CKBAXKUHDL

® 3aKaHYNBaHWUE OTKPLITHIM CTBOJIOM
C UCIT0/1b30BaHWEM aBTOHOMHBIX/pac-
mupsaeMbx GunbTpoB

e Tlocne 3akaHIMBAHUA CKBAKUHDL OT-
KPBITHIM CTBOJIOM C IPaBUHBIM
¢GbunbTpoMm

® BypeHue B YCI0BUAX BLICOKUX TEM-
neparyp, Beiure 230° F (110° C),
1o 300° F (150° C)

3Ty CUCTEMY BO BPEMs 3aKaHYMBAHUA
CKBAXUHLI OTKPLITHIM CTBOJIOM C I'Da-
BUIHBIM GunbTpoM. Bnarozpapsa nossr-
LIEHHLIM PEOJIOTNYECKUM XapaKTepu-
cTuKam cucrema Faze-Away moxer
BLICTYIIATh B KauecTBe 6ybepHoil
XUZKOCTW/TIaYKW BO BpeEMS 3aMmellie-
HUS IIPU 3aKaHYMBAHUW OTKPHITEIM
CTBOJIOM C UCITOJIb30BAHNEM aBTOHOM-
HBIX (DWILTPOB.

[Ipn mpumMeHeHnn pacTBopa
Faze-Away npu Temmeparype Huxe
200° F (93° C) mpo6nemst KOppo3umn
He CyLlecTBYeT, TaK KaK KUC0Ta pac-
Xopyercs Ha GUIbTPALMOHHYI0 KOPKY
110 Mepe ee 06pasosanus. Ilpu 6onee
BBICOKUX TEMIIepaTypax, PeKOMEHY-
€TCS UCIOb30BaTb UHIUOUTOD KOPPO-
311, BLI3LIBAEMOW OPraHUYecKon Kuc-
J10TOW, Harpumep A272, TIOTOMY UTO
D-Structor 6yzeT mpeBpamarses
B KUCJIOTY OLICTpEE, YeM OHa Pacxo-
LyeTcs.

SVARTRDF
TECHNOLOGY

OcobeHHOCTHI

® 3anepKa mpopbiBa GuibTpa-
LIMHHOI KOpKU 6oJee ueM Ha
20 yacos

® JddekTuBHOE paspyueHune
tunbTpaumonHomn Kopku FazePro
IyTeM MeJIeHHOTO U PaBHOMED-
HOTO PacTBOPEHMA

® 3aMefIUTeNb HA OCHOBE UHBEPT-
HOA SMYJIbCUN — iU3€TIbHOE TOIT-
JIWBO, MMHEPaILHOE MAaCI0 UK
CUHTETUYECKUN oneduH

e JloctraTouHble peosoruyeckue
XapaKTePUCTUKW IS TOTO, YTO-
OBl BEICTYTIATh B KAUECTBE 3aMe-
mawlen mavku

® OrpaHuyeHHOe KOIUYeCTBO He-
BOJIHOTO PacTBOPA, BO3LLENCTBY-
101eT0 Ha MMPOAYKTUBHLIN INACT

Huskas ckopocTb Koppo3un
W OTHOCWUTENBbHO KOHTPONUpPYe-
Moe BrICBOOO¥nenne D-Structor

MaxcumanbHas II0THOCTb Me-
Hee 11,5 GyHTOB/Tann0H

(ya. Bec 1,38)

Bo3MOXHOCTb TPUrOTOBNIEHUA
Ha 6ypOoBOW II0AfKe B EMKOC-
TAX N 3daKaYKU B CKBAXUHY BO
BPEMS 3aKaHYMBaHUA

e JIns pa3MelleHus CUCTEMEL

B CKBaXKMHE He TpebyeTcs 1o-
TIOJIHWUTEJIbHOT'0 060PYA0BaHUS
W1V BpEMeHN

N3LIONTNK XIGHdIDAS BUT 19LH3IvId
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FAZEBREAK

SVARTRDF
TECHNOLOGY

Pacreop FAZEBREAK* mpefcTaBnseT co-
6011 cuCTeMy Ha BOZHO OCHOBE, B KO-
TOPOW UCITIOJIb3YETCA XeNaToobpasyio-
LWl aTeHT, 1A 3aflePHKKU 06paLeHus
W JUCTIEPTUPOBaHUA GUILTPALMOHHON
kopku FAZEPRO. [InuTenbHOCTb 3af,epx-
KU1 JOCTaTOVHA [1A Pa3MelleHus rpa-
BUILHOTO GWILTPA, ToAbeMA GYPUILLHO
KOJIOHHBI U3 KOMITOHOBKM 3aKaHuWBa-
HUSA, IPU 9TOM YMEHbLIAETCS IPOHNK-
HOBEHWe PacTBOPA B IJACT.

IIpnmenenne

® JlobbiBatOLIME CKBAXKUHDL, 3aKOHYEH-
HbI€ OTKPBLITHIM CTBOJIOM C I'paB'I/lVl-
HbIM unbTpoM

© TaMm rzie TpeGYeTCA TONLKO ANCIIEPTU-
poBaHMe GUIbTPAUNOHHON KOPKU
FAZEPRO*

® lcrionb3yeTcs TONbKO B COCTABE MO-
HOBAJIEHTHBIX COJIAHLIX PACTBOPOB

ITpyHLmI AericTBys

XuMuecKune 31eMeHTHL B COCTaBe CUC-
Tembl FAZEBREAK crioco6CTBYIOT 3a-
LepIKKe mpolecca obpamerns, obpa-
eHWI0 OCTATOYHOW TBEPLON (assi
pacreopa FAZEPRO u3 rugpoo6toro
B I'MAPO(UILHOE COCTOSAHNE, CMAUNBa-
€MOCTW OCTATOYHO TBepAoit hassy, 1,
HaKOHel], akTMBU3aLMU TTPoLlecca xe-
naruposatus. Ha ocHoBe coBpeMeH-
HbIX 3HaHu o [IAB n xenarupyromux
arexrax, crienuanuctst M-I SWACO
Pa3pabaThiBAOT KAKAYIO PELENTyPy

B COOTBETCTBUM C YCIIOBUAMU KOH-
KPETHO CKBAXWHBI, UCTIONIb3YA COTLA-
Hble PaCcTBOPLL A1 3aKaHUYMBAHUS,
IIAB FAZE-MUL w D-SOLVER pna yza-
JleHuns Kap6oHaToB.

B 3aBUCUMOCTU OT 32601HBIX YCI10-
BWIA, BO3MOXHA 3afieP)KKa IPopbIBa
(bunbTpaLMOHHO KOPKM OT 36 10
72 4acoB. 3a 3TOT NePUOZ, PaspyuIn-
TeJlb BCTYIIAET B KOHTAKT C huibrpa-
LIMOHHO KOPKO7i BO BPEMs YCTAHOBKU
IPaBUINHOTO GWUILTPA, TPU ITOM He
TIPOUCXOZIMT TIPEXEBPEMEHHOTO ITPO-
PBIBA KOPKU, YTO MOXET IPUBECTU
K HEIOJIHOMY 3aIloIHeHUI0 GuibTpa.
JTO TaKKe MO3BOJSALT YYACTKY HEoO-
Ca)XeHHOT'0 CTBOJIA OCTABATbCA He-
W30/1UPOBAHHLIM B T€UEHME 6oJlee
LONTOTO IePUOfa BPEMEHU BO BPEMs

Oco0eHHOCTH

© 06ecmeunBaeT 3afiEPXKKY MPOPLIBA
(bWNbTPaLMOHHO KOPKY Gornee
yeMHa 48 yacos

® MenneHHOe 1 paBHOMEPHOE inC-
nepruposaxune GuabTpalnoHHON
kopku FAZEPRO

e Hcronb3oBanme xenaroobpasyiome-
TO areHTa Aja pasMelleHna PacTBo-
pa 6e3 moTepb

e PasMenjeH1e PacTBOPA MOXET ObITh
OCyllecTBeHa Yepe3 rPpaBUIHLIN

IIPOBEJIeHUs OIepalMii 3aKaHIUBa-
HUA.

Cucrema FAZEBREAK nMeeT BbICO-
Ky10 3 eKTUBHOCTb ITPU HU3KOM
IJIaCTOBO TEMITEPATYPE, MEHEe
155° F (68° C), mpn KOTOPOL HET
OIACHOCTU Pa3BUTUA KOPPO3UN.

IIpu mOBbLILIEHUN TEMIIEPATYPHL 10
200° F (93° C) u BbILIE, MOXET MOTPE-
60BaTbCA UHTMOUTOP KOPPO3UMN Ha
OCHOBE OPTaHWYeCKO KUCIIOTHI, Ha-
nipumep, A272. IIpu Takom BLICOKO
TeMIIepaType PeareHT Ais yAaNeHUs
kap6oxaros D-SOLVER crioco6cTByET
6onee OLICTPOMY 06PA30BAHNIO KOM-
IIEKCHBIX UOHOB, & 3aTyCTUTEb, Ta-
KOW, Kak SAFE-VIS E, moxeT moTpe6o-
BaTbCA 1A YBENNUEHUA 33flePKKN
obpamenusa cucrtemst FAZEPRO u,

B KOHEYHOM WTOT€, TPOpPLIBA HUbT-
PaLNOHHON KOPKU.

[Ins MakCuMasbHOTO PaspyLIEHNsA
bunbTpannoxHoit kopku FAZEPRO
pactBop FAZEBREAK nonmkeH BIn-
TaTbCA B KOPKY HA U30/1UPOBAHHOM
Heo6CcaXeHHOM Y4acTKe CKBaXKUHbI
B TeYeHUe, IT0 KPauHel Mepe, 3 AHEN.

He mopxoanT ans ucnonb3oBaHus
B IJIaCTaX-KOJUIEKTOPAX, A1l KOTOPBIX
Tpe6yeTcs MoTHOCT, Bhiue 11,9 hyH-
TOB/TaJoH (VA. Bec 1,43).

(unbTp, 6€3 UCII0Nb30BAHNA TUOKUK
Tpy6

e JlouTn HeNTpanbHLI ypoBeHb pH,
or5p07

® Huskas cKopocTb KOppo3umn

® PenenTypa M03BONAET F'OTOBUTb
W XPaHUTb PACTBOP, YTOOHI B aslb-
HelIeM J0CTaBATb Ha MECTO pac-
II0JI0XEHUA CKBAKWUHBI, WIN TOTO-
BUTb ero Ha 6ypoBow IomazKe



PASPYWWNTENMM KOPKW: CNCTEMbBI

FAZE-OUT

SVARTRDF
TECHNOLOGY

Pacreop FAZE-OUT* — 3TO paspymmTens
Ha BOZAHOW 0CHOBE, IIpeAiHAa3HAYEHHBIN
L7 pa3pyuIeHna GunbTpaunoHHON
kopku FAZEPRO. IIpu ucrions3oBaiumn

B HarHeTaTeJbHLIX WIN A06LBAIOMNK
CKBa)XUHaX, pacTBop FAZE-OUT croco-
GeH IOJIHOCTbI0 PAaCTBOPUTb NHBEPT-
HO-3MYJbCUOHHY0 GUIbTPALMOHHYI0
KODKY, ZieN1as BO3MOXHBIM OLICTPOE Ha-
THeTaHue Win 06paTHLIA TPUTOK Yepe3
orpaHuuMBalollee 060pyAOBaHMeE 3a-
KaHYMBaHWSA, TaKoe Kak QUIbTpLI ITpe-
MWUYM WK GUILTPHL C TPaBUHON Ha-
OUBKOIL B OTKPLITOM CTBOJIE.

IIpumenenue

e HarHeTraresbHble U J06EBaIOmME
CKBXXWHBI, 3aKOHYEHHbIE OTKPBITHIM
CTBOJIOM C UCITOJIb30BAHUEM aBTO-
HOMHBbIX /pacumpseMsix GUibTpoB
WIU OTKPLITHIM CTBOJIOM C UCTIOJb30-
BaHUEM I'DaBUNHLIX QUILTPOB

e [Ipu mpoBefeHUN BOCCTAHOBUTE b~
HBIX PabOT C TIATENLHBIM [1aHN-
POBAaHWEM BOCCTAHOBUTEJILHLIX OITe-
pauuit

Ipysipm agercTBus

D-STRUCTOR UCTIONIb3YETCA B KaUecTBe
AKTUBHOT'O KOMITOHEHTA B CUCTEME
FAZE-OUT. Paspyuurens FAZE-OUT mep-
JIEHHO MTPOHWKAET B GUILTPALMOHHYIO
KODKY 1 uepe3 HEKOTOpPOe BpeMs,

IIPU HUINYUW OTIPELIeNIeHHO TeMITe-
PaTypLl U CBOOOAHO BOAL,
D-STRUCTOR IipeBpalaeTcs B KUCOTY,
KOTOpas 3aTeM pas3pylIaeT UHBEPT-
HY10 3MYJIbCUIO, @ BOAA CMAuUBAET

W PacTBOPAET YaCTULbL KOJIbMaTaH-
T4, T.e. KapbOHaTa KalbLUs. IMYJIbra-
TOpbI B cocTaBe FAZEPRO ycunusatoT
3TOT MPOLLECC, KOTAA OHU ITpeBpalla-
totcs B ruppodunbhbie [IAB. dunbr-
paunoHHaA KopKa paciafaerca
n3nyTpu. llonHoe paspyumexue punb-
TPaUMOHHOI KOpKU FAZEPRO 065IMHO
3aHUMaeT MeHee 16 yacos.

OTcpoyka B IPOPLIBE KOPKU MO-
XKET GHITb YBEIUYEHa IYTEM UCTIONb-
30BaHUs B06aBku SAFE-VIS Ans 3ary-
meHua paspyuurens FAZE-OUT.

OcobeHHOCTH

© ObecrieunBaeT 3af,ePXKy IPOPHLIBA
(WIbTPALMOHHON KOPKU bonee ueM
Ha 6 yacos

® JbdekTUBHOE pazpyuieHne GubT-
pauunoxHo kopku FAZEPRO myTem
MeJJ1eHHOTO U PaBHOMEPHOTO pac-
TBOpPEHUA

© Huskas CKOpPOCTb KOPPO3UM KaK pe-
3yJ1bTAT OTHOCWUTENILHO KOHTPOIUDY-
eMoro BrIcBOboXaennsa D-STRUCTOR

Bes 3arycTurens oTcpouka COCTaBUT
OKO0J10 6 YacOB IPU YMEPEHHBIX YCII0-
BUAX WUCIIOJ1b30BaHUA Pa3PyLINTENA.
IIpu Tex e YCN0BUAX IPUMEHEHNE
3aTyCTUTENA YBENIUINBAET BPEMs
3aJlepXKKU TTOYTY B [1Ba Pa3a, a TaKxe
YBEIUYUBAET BPEMs, HE06X0ANMOe
IN1A MOJIHOT'O paspyuieHns Guibrpa-
1IMOHHOW KOPKMU.

06LIYHO [PY IPUMEHEHUN
FAZE-OUT Koppo3us He pa3BUBaeTCA
Tipu Temmepatypax Huxe 200° F
(93° C), TaK KaK KUCNOTa, TIO Mepe ee
00pa30BaHNsA, pacCXoAyeTcs Ha pas-
pyiIenve GuibTpaLnoHHO! KOPKU.
IIpu 607€€ BHICOKOI TEMIIEPAType
PEKOMEH/YeTCA UCII0Nb30BATh UHIU-
OUTOP KOPPO3UM Ha OCHOBE OPraHU-
YeCKOW KUCNOTbL, Harpumep, A272,
TaK KaK KoMIoHeHT D-STRUCTOR 6yzeT
TIpeBpalIaThCA B KUCIIOTY OLICTpEE,
yeM OHa PaCXOAyeTcs.

e PasMeleHne pacTBopa B MeCTe BO3-
IECTBUA MOXET ObITb OCYIECTBIIE-
Ha BO BPEMA CTaHZAPTHbIX OIepa-
1IN 3aKaHIUBAHUSA,

663 NCIo1b30BaHNA TUOKUX TPYO

e [IpuroToBneHune B EMKOCTAX Ha Mec-
Te C UCIIONb30BaHNeM 000pyA0Ba-
HUA GYPOBOIA IIOWARKI

XdOX NUSLNIMALEVd

55



PABPYWNTENMM KOPKW: MPOAOYKTHbI

56

SAFE-BREAK MP

JobaBka SAFE-BREAK MP sBnseTcA BHY-
TPEHHUM pa3pylmTenem GuabTpanm-
OHHO KOPKW, UCIIONb3YEMBIM B XUKO-
CTAX AN BCKPHITUA MPOLYKTUBHBIX
I1aCTOB Ha MTOIMMEPHOV OCHOBE,

B XWAKOCTAX 3aKaHYMBAHUA U B ITAYKaX
1A 60PbOLL € IOTTOLEHUAMU GYPOBO-
T'O PacTBOPA, BO BPeMs IPOBELEHUA Ka-
TIUTANILHOTO PEMOHTA WIN 3aKaHIUBa-
HUA CKBOXWHLL. Paszpyumurens
SAFE-BREAK MP c camoro Hayana BXo-
IWT B COCTaB QWILTPALIMOHHON KOPKIL
B KQUeCTBE UHEPTHOW YaCTULbL.

IIpu aKTMBaUMK BelleCcTBOM C Gonee
HU3KuM ypoBHeM pH, sTa fobaska cro-
c06CTBYET 3HAYUTENIbHOMY YBENUYE-
HUI0 CKOPOCTU pa3pylIeHna GuibsTpa-
LIMOHHOW KOPKMU.

IIpumenenue

SAFE-BREAK MP crioco6cTBYET paspy-
eHunio GUALTPALMOHHOW KOPKU U UC-
TIOJ1b3YETCA B KUAKOCTAX [J11 BCKPHITUA
TIPOAYKTUBHLIX IIACTOB HA ITOINMED-
HOW OCHOBE, B XUJIKOCTAX 3aKaHIUBA-
HUA W B MTAuYKax A1 60pbObl € [Oro-
meHuaMu 6ypoBoro pacTeopa,

BO BpeMsl IIPOBeJeHUs KalTUTAJILHOTO
PEMOHTA WIW 3aKaHUYUBAHUA CKBAXKU-
Hbl. SAFE-BREAK MP BkntouaeTcs

B (MNLTPALMOHHYI0 KOPKY B KayecTBe
WHEPTHOW YacTuibl. Bo Bpema 3akaH-
YWUBaHWUs,/pa3pyLIEHUA KOPKY, YMEPEH-
HO KWUCJILIA PACTBOP aKTUBUPYET Paspy-
umtenb SAFE-BREAK MP, yTo mpusoput
K JIyYlIeMy PasjloXxeHuio GuibTpaum-
OHHO KOPKW. ITOT ITPOLlecC MOBbLIIAET
061my1o 3G HeKTUBHOCTb paspyuIeHus
(bunbTpannoHHO Kopku. 06bIYHO Tpe-
OyeTcs cnefyolee KOMUYeCTBO f06aB-

XapakTrepHble (py3IIecKyie CBOVICTBA

OU3NIECKUIABUD, . ..o v vvvvvvvnnnn. . ... IODOLIOK XENTO-OENOTO LBETA
PacTBOPUMOCTD (BBOZE) « - v v e e et ee e ee e eeeeeaeennen HEPAaCTBOPUM
O6BEMHAA MACCA. « v v v v vvesevnnnnnnn....OT 37570050 GYHTOB/KB.OYT

ku: ot 0,5 no 1 dyxTOB/6appens (oT 1,4
10 2,9 Kr/m3) mpu UCII0N1b30BaAHNU

B KULKOCTAX A71f BCKPLITUA TTPOAYK-
TUBHBIX IIaCTOB U OT 3 0 4 GyH-
ToB/6appens (ot 8,6 no 11,4 kr/m?)
IIPU UCTIONb30BAHUY B ITAYKe A5
6OPLOEL C IOroWEHNAMU 6YPOBOTO
pacTsopa.

IIpermyiecrsa

e TIo cpaBHEHUIO C 06LIYHOI KUCIIOT-
HO 06paboTKOIA, Pa3pyUINTENb
SAFE-BREAK MP cokpaiaeT Bpems,
Heo0X0nMMOe ANA YANeHUs GUIbT-
PaUMNOHHON KOPKX Ha 60%

® MOXET UCIIONb30BATHCA B 11060M
6YpPOBOM PACTBOPE Ha MIOIUMEPHONA
ocHoBe ¢ pH>9

e Haub6onbuias 3¢ eKTMBHOCTD Iipu
TemnepaTypax <180°F (82° C)

® Cnabbrit KUCOTHLIN pacTBOp, HAIIpy-
Mep 1% HCl, MoXeT akTMBUPOBATb
Ipollecc paspyureHus GuabTpaLnoH-
HOW KOpPKM®

Orpanyaenms

® Bo3peiicTBue aTMocdepk Ha Cyxoit
Marepuan CHUXaeT ypOBeHb aKTUB-
HOCTU TPOAYKTA

© He ncronb30Barh B 6a30BLIX COTAHBIX
pacTBOpax ¢ yposHeM pH HWKe HelT-
DaJIbHOTO

ToxkcimunocTb
11 TpeOOBaHNs
110 O0paleHNIo

Pesynbrars 61010rMIeCcKOM TPO6HT
IPENOCTABAIOTCA TT0 TPe6OBAHMIO.

O6pamarbcs Kak ¢ MPOMBIIIIEHHEIM
XUMPEareHTOM, UCIIOJb3Ys CPEACTBA
3aIUTHL U cO6M10AasA MEPL IPELOCTO-
POXHOCTU, yKa3aHHbIE B ITACIIOPTE Oe-
30ITaCHOCTU MaTepuaa.

YmakoBKa 11 XpaHeHue

Paspyururens SAFE-BREAK MP nocras-
JIAETCA B IIACTMACCOBLIX 60YKaX BMeC-
TMMOCTb0 100 QYHTOB (45,4 Kr).
XpaHuUTb B CYyXOM, XOPOLIO IIPOBET-
puBaeMoM Mecte. Jlepxarb KOHTeliHep
3aKpLITHIM. He XpaHnTb B HelOCpenCcT-
BEHHO 671M30CTU OT HECOBMECTUMBIX
BellecTB. CnefoBaTh MpaBUIaM XpaHe-
HUs MaTepUajloB OTHOCUTENILHO MTaKe-
TUPOBaHUA, PUKcaunY, yIIaKOBKU
B TEPMOYCAZOYHYI0 IUIEHKY W/Un
CKaZMpOBaHUA.

Hcnonb3oBatue 0603HaveHus SAFE B Ha3BaHUM MPOAYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb Als IIepco-
Hana. Ilepconan, paboTalomuii ¢ [AHHLIM MaTEPUAIOM, 06513aH 03HAKOMUTbLCA U CIIEL0BATh BCEM MHCTPYKUMAM M0 6e30macHoc-
TU U IPABWILHOMY 06PalleHNI0, COAEPKALMMCA B TTACIIOPTe He30MacCHOCTU MaTepuana.




WELLBORE PHEEUETIUITY

SMART RDF

TECHNOLOGY

One technology makes
all three work together. Smart.

Opepthole completions hive become more complex and challenging,
Completion assemblies have beconve more restrictive and sensitive to
chemical treatments. Operations dictate accessibility and more precise
timing for resnmving filtes cake barmess. We develaped the SMarT RDF
family of systéms to overcome these challenges:

The SMaRT RDF farmily is a comprebhensive portfolio of drill-n flukds and
eoampatible breaksns that work together seamlesshy, giving you precise
control and predictable behavior during completion operations. This
prewen technglogy gives drilling, completion and production engimneers
the performance and results they need.

Neww you cun create a high-pedormanos water- or oll-base filter calee thal can
be destroyed ina predictable, controlled mannss — noaggressive chiemicals
and thelr petentially destructive consequences on the reservoir and/for
tompletion assemily. With SMART RDF systemns protecting the formation
and completion assembly, you can achieve maximumm performance from
yeur well, whether [ts a producer or Infector.

All by getting fuads 10 werk together. Smar!

Co008 W 1 o Al gty roserged. Pk of M

Ml%

A Schiumbarger Company

www.miswaco.slb.com

N3 LIOHTK XI9HdIAMAS BUT 19LH3Ivad
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VERSA-OUT/NOVA-OUT

SVARTRDF
TECHNOLOGY

PacrBopst VERSA-OUT* n NOVA-OUT* -
3TO Pa3pyLIUTENN HA BOLHOW OCHOBE,
IIpefiHasHauyeHHbIe 4714 Pa3pylIeHns
bunvrpaunornHon kopku VERSAPRO

1 NOVAPRO. I[Ipu ucmonb3oBaHuu B Ha-
THETATeJIbHLIX WINU J00LIBAIOMMNK CKBA-
XWUHaX, pacTBopbt VERSA-OUT

1 NOVA-OUT crioco6eHb! ITIONHOCTb10
PaCTBOPUTb UHBEPTHO-3MYJIbCUOHHYIO
(bWNbTPAUMOHHYIO0 KOPKY, Zienas BO3-
MOHLIM GLICTPOE HarHeTaHue uan 06-
PATHLIN PUTOK Yepe3 OrpaHNunBalo-
mee 060PYLOBaHNE 3aKAHUUBAHUS,
TaKoe KaK QWIbTPLI IPEMUYM UK
(GWIbTPHL C TPABUItHON HAOGUBKOW B OT-
KPBLITOM CTBOJIE.

IIpimenenne

e PaspyummnTens VERSA-OUT ncrmonb3y-
eTCA 1A paspyuIeHna GuibTpaumnoH-
HOM Kopku VERSAPRO, a pa3pyumurens
NOVA-OUT - pns paspyuienus gunbr-
pauunoHHom Kopku NOVAPRO
Harxertarenbisie 1 jo6biBalommne
CKBAYXUHbI, 3aKOHYEHHBIE OTKPLITHIM
CTBOJIOM C UCIT0J1b30BAHWUEM ABTO-
HOMHBIX /pacuupsemsix GuabTpos
WIN OTKPLITHIM CTBOJIOM C UCIIONb30-
BaHWUEM I'DaBUNHLIX QUILTPOB

IIpn mpoBeneHUN BOCCTAHOBUTEb-
HBIX Pa6OT B CKBAXKWHE, C TIIATENb-
HOW TeXHUYECKON Pa3paboTKon COOT-
BETCTBYIOLINX OIlepaumnin

ITpyHLmI AericTBys

B KauecTBe aKTUBHOT'O KOMITOHEHTA

c cucremax VERSA-OUT u NovA-OUT uc-
nonb3yercs D-STRUCTOR. Paspymurenu
Versa-Out n Nova-Out Faze-Out mepn-
JIEHHO ITPOHUKAIOT B QUILTPALMOH-
HY0 KOPKY U Yepe3 HEKOTOPOe BPEMS,
IIPU HUINYUW OTIPELIeNIeHHO W TeMIe-
PATYPHL U CBOOOAHO BOLHL,
D-STRUCTOR IpeBpalaeTcs B KUCILOTY,
KOTOpas 3aTeM pas3pylIaeT UHBEPT-
HY10 SMYJIbCUIO, @ BOAA CMAYUBAET

W PaCTBOPAET YaCTULLI KOJIbMATAHTa,
T.€. KapboHara Kanbuus. [lonHoe pas-
pyurenve GuibTpauuoHHO! KOpKU
VERSAPRO min NOVAPRO 06bIYHO 3aHU-
MaeT MeHee 24 4acosB.

OTCpovKa B MPOPHLIBE KOPKU MOXET
OLITH YBEIMUEHA [IYTEM UCII0J1b30Ba-
HUA Ao6aBku SAFE-VIS Anq 3aryuenus
paspyumureneit VERSA-OUT n NOVA-QUT.
Bes 3arycTuTens 0TCpouKa COCTaBUT

Oco0eHHOCTH

© 06ecmeunBaeT 3afiePXKKy B POPLIBE
(bWNbTPaLMOHHOI KOPKY GoTlee YeM
Ha 6 yacos

® SbdexTnBHOE paspyureHne GuibT-
paunoHHo Kopku VERSAPRO nnn
NOVAPRO myTeM MeZleHHOTO U paB-
HOMEPHOT'O PaCTBOPEHUA

© Huskas cKOpPOCTb KOPPO3UM KaK pe-
3yJIbTaT OTHOCUTENILHO KOHTPOIUPY-
eMoro BbICBOOOXAeHUs D-STRUCTOR

OKO0J10 6 YacOB IPU YMEPEHHBIX YCII0-
BUAX UCTIOJ1b30BAHWA PA3PYIIUTENA.
IIpu Tex Xe yCNOBUAX TPUMEHEHUE
3aTyCTUTENA YBEIMIUBAET BPEMA 3a-
IEPXKKW IIOYTU B 7Ba Pasa, a TaKxe
YBEIUYUBAET BPEMS, HE06X0ANMOE
I71A TOJIHOT'0 paspyureHns Guibrpa-
1IMOHHOW KOPKMU.

06bIYHO TPY IPUMEHEHUN
VERSA-OUT n NOVA-OUT koppo3us He
Pa3BUBAETCA IIPU TEMITEPATYPe HUxKe
200° F (93° C), Tak KaK KUCNOTa,
TI0 Mepe ee 06pa30BaHus, pacXopyer-
A Ha paspyurenve GuibTpalnoHHoOn
kopku. IIpu 6071ee BHICOKOM TeMIepa-
Type PeKOMEHZYETCA UCTI0Nb30BaTh
WHIMOUTOP KOPPO3UN Ha OCHOBE Op-
TaHWYEeCKOi KUCI0THI, HAapUMep,
A272, Tak KaK KommoHeHT D-STRUCTOR
OYZeT IpeBpalaThCs B KUCIOTY OLICT-
pee, ueM OHa PacXOAyeTCA.

e PasMeleHne pacTBopa B MeCTe BO3-
LENCTBUA MOXKET OBITb OCYIECTBIE-
Ha BO BPEMSA CTaHIAPTHHIX OIepa-
LU 3aKaHYUBAHUS,

663 NCI01b30BaHNA TUOKUX TPYO

e [IpUroTOBIEHME B EMKOCTAX Ha MeC-
T€ C UCIO/Ib30BaHNEM 060pyAO0Ba-
HUA 6YpOBOiA II0IAAKN
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VERSA-WAY/NOVA-WAY

SVARTRDF
TECHNOLOGY

Pacreopst VERSA-WAY* n NOVA-WAY*
ABJIAIOTCA UHBEPTHO-IMYIIbCUOHHBIMU
Pa3pymUTeNaMu A71a PacTBOPEHUA
GbuUnbTPaUNOHHON KOPKW, CO3LAHHO
TPaZNLUOHHBIMU UHBEPTHO-3MYJIbCU-
OHHBLIMWU 6YPOBLIMU PaCTBOPaMW
VERSAPRO 1 NOVAPRO.

IIpumenenue

© TonbKo LOGLIBAIONINE CKBAKUHLL

® 3aKaHYUBAHWE OTKPLITHIM CTBOJIOM
C UCIIOJ1b30BaHMEM aBTOHOMHBIX/pac-
IMMpAeMbIX GUILTPOB

® [Tocne 3aKaHUYNBAHUA CKBAKUHLL
OTKPLITHIM CTBOJIOM C I'PABUNHLIM
¢dbunbrpom

e BypeHue B YCI0BUAX BLICOKUX TEM-
mepatyp, Beure 230° F (110° C),

1o 300° F (150° C)

e [Tpn He06XOLUMOCTI OTCPOUNTD ITPO-
PHIB QUIBTPALIMOHHOM KOPKU Ha CPOK
oT 8 0o 10 yacos

© BopoBOCIPUUMYUBLIE TIPOLYKTUBHbIE
IU1aCThL

ITpyHLmII AericTBys

ITocne pasmelleHuA pa3pyunTenei
B CKB)KWHE, SMY/IbCUS PA3neNAeTCs,
BLICBOOOX A AUCTIEPCHYIO a3y, Ko-
TOpas COAEPKUT aKTUBHBII KOMITO-
HeHT, D-STRUCTOR*, 1 CONAHOW pac-
TBOP, OTBEYAIOLUN 32 ITIOTHOCTD
W COBMECTUMOCTb C IPOAYKTUBHLIM
I1acTOM. B kauecTBe consaHoro pac-
TBOPA BLICTYIIAET XJI0PUCTbIL HATPU,
XJIOPUCTHIN Kanuii, XJIOPUCTHIN KaJlb-
1WA, 6GPOMUCTEII HAaTpUit Win 6pomMuc-
THIN KaIbLIUN.

Paspyumurenn VERSA-WAY
1 NOovA-WAY HanGonee nenecoobpasHo
TIPUMEHSATH ITPU Heo6X0ANMOCTY 3Ha-
YUTENLHO OTCPOIUTD IIPOPHIB KOPKY,
Ha mepuog 6onee 20 yacos. Yx mpu-
MEHAIT TaKXXe B MPOAYKTUBHbIX I1aC-
Tax, BOCIIPUMMYMBLIX K CUCTEMAM 06-
PaboTKU HA BOAHO OCHOBeE.
PekomeHayeTcA UCITOIb30BaTh
VERSA-WAY 1 NOVA-WAY B 106bIBAIOINEK
CKBKMHAX B YC/OBUAX BHICOKUX TEM-
nepatyp (>230° F [110° C]), mpw 3a-
KaHYUBAHWUMN OTKPLITHIM CTBOJIOM C WUC-
TI071b30BaHUEM aBTOHOMHBIX WU
pacumpsemsix GuiabTpoB. Paspyum-
TeJlb MOXKET TaKKe OLITb UCIIOJIb30BaH

OcobeHHOCTH

® 3azepxKa MpopbiBa QUALTPALNH-
HOW KopKu 6onee yeM Ha 20 4acoB
® JbdeKTUBHOE paspyuieHne GuibT-
paunoHHo Kopku VERSAPRO Ha oc-
HOBE JU3€JIbHOTO WU MUHEPAJIbHO-
ro Macna u GUIbTPaLMOHHOW KOPKU
NovaPro Ha cMHTETWYeCKO 0CHOBE,
IyTeM MeLJIEHHOTO U PAaBHOMEPHO-
r'0 pacTBOpEHUA
3aMennUTeNb Ha OCHOBE UHBEPTHOW
SMYJbCUN — AN3€eTbHOE TOIUIUBO,
MWHEPAJIbHOE MAaCJl0 WIN CUHTETU-
yeckuit onedpuH
® JlocTaTouHbIE PEONIOTNIECKUE Xa-
PaKTEPUCTUKM LIS TOTO, UTOOHI BhI-
CTYTIaTh B Ka4eCTBe 3aMelatonen
ayKun

TocJle MPOBeAeHNA 3aKaHIUBAHUA
CKBA)XUHLI OTKPLITHIM CTBOJIOM C I'pa-
BUIHLIM GunbrpoM. [loBbIIeHHAA
BA3KOCTb He M03BOJIAET UCIIONb30BaTh
3TU CUCTEMBI BO BPEMS 3aKaHYUBAHUA
CKBXKWHBI OTKPLITHIM CTBOJIOM C I'pa-
BUNHLIM unbTpoM. Bnaropaps mossi-
LIEHHBIM PEOJIOTMYECKUM XapaKTepu-
cTuKam cucremst VERSA-WAY

1 NOVA-WAY MOTyT BLICTYIIaThb B Kaue-
cTBe 6y(hepHO KNUAKOCTU/TTAYKN BO
BPEMA 3aMelleHUA TPU 3aKaHINBAHNU
OTKPBITLIM CTBOJIOM C UCITOJ1b30BAHU-
€M aBTOHOMHbIX QUAbLTPOB.

[Ipn mpuMeHeHUN PacTBOPOB
VERSA-WAY n NOVA-WAY ipu Temmepa-
Type awxe 200° F (93° C) mpobnemst
KOPPO3U1 He BO3HUKAET, Tak KaK Kuc-
JI0Ta PacxoAyeTca Ha QUabTpaluoH-
Hy10 KOPKY IT0 Mepe ee 06pa3oBaHUA.
IIpn Gonee BEICOKMX TEMIIEPATYPax,
PEKOMEHYeTCs UCII0N1b30BATb UHIU-
GUTOD KOPPO3UM, BLI3LIBAEMOIA Opra-
HUYECKON KUCNOTOMW, Hanpumep A272,
moToMy uTo D-STRUCTOR GyZeT mpeBpa-
WAaTbCA B KUCILOTY OLICTpeE, UM OHA
pacxopyercs.

e OrpaHWYeHHOE KOIUYECTBO HEBOZ-
HOT'O PacTBOPa, BO3AEICTBYIOLETO
Ha IPOAYKTUBHLIN INACT

e Hu3kas cKopoCTb KOPPO3UM U OTHO-
CUTEJILHO KOHTPOJNPYEMOE BLICBO-
60xpenve D-Structor

e MakcuManbHas II0THOCTL MeHee
11,5 pyHTOB/TaNN0H (VA. Bec 1,38)

® BO3MOXHOCTb IIPUrOTOBNEHWS Ha
6YpOBOIA IIO1ANIKE B EMKOCTAX
1 3aKaYKM1 B CKBRKMHY BO BPEMA
omepauuy 3aKaHINBAHUA

e [lns pasMelieHns CUCTEMbL B CKBA-
XXVMHE He TPebyeTcs NOMONHNTE b
HOr0 060PYA0BaHMA WIX BDEMEHU

XdOX NUSLNIMALEVd
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WELLZYME

Kax 651 xopouro Hu 6bina paspaboraHa
CUCTEMA XULKOCTU AJIA BCKPHITUA TTPO-
LYKTUBHOTO IJIacTa C YIIOPOM Ha CO-
XpaHeHWe ero KOJUIEKTOPCKUX CBONCTB,
peareHTH, KOTOPHIE UCIIONb3YIOTCA

B OYUCTKE CKBaXWUHbI IIEPeZ, HAYauioM
106bYYU HEPTU, MOTYT CHU3UTD IIPO-
LYKTUBHOCTb CKBAXWHLI Ha BCE BPEMS
ee 3Kcmyarauun. OueHs YacTo 06b4-
HbIe KUCJIOTHL U OKUCAIUTENW Pa3pylia-
10T GUNBTPALMOHHYI0 KOPKY HepaBHO-
MepHO, OTKPbLIBAs TOJILKO YacCTb
TIPOAYKTUBHOTO IJ1aCTa, TEM CaMbIM
3HAUUTEJIbHO YMEHbUIAsA 06beMbL 00OLI-
Y1 U, COOTBETCTBEHHO, Ipu6bUIN. Ecnn
TIPU6ABUTD K ITOMY PUCK BHYTPUCKBA-
WHHON KOPPO3UK U OITACHOCTb IT0-
BPEXAEHUA IIACTa, TO CTAHOBUTCA AC-
HBIM, YTO LOATOCPOYHbIE
9KOHOMMWYECKUe IIoKa3aTenu 1o CKBa-
XUHe HaXOJATCA ITOf, YIPO30Wi.

[inst penrenust mopo6HLIX POGNEM,
kommannsa M-ISWACO paspa6oTana cuc-
remy WELLZYME, npefiHa3aH4eHHYI0
CITelIManbHO ANA paspyleHna GuibT-
PALMOHHO KOPKU, 06Pa30BAHHON HUA-
KOCTAMU 1A BCKPLITUA ITPOJYKTUBHOT'O
I1acTa Ha BOJHOM ocHOBe. Paspyum-
Tenb WELLZYME ABNAETCA Lie/leHalpaB-
JIEHHO BO3[eCTBYIOMMM Ha Kpaxman
IH3UMOM, Pa3pabOTaHHLIM CITELUANILHO
IJ1A UCITOJ1b30BAHWA [TPU 3aKaHYUBa-
HUW OTKPHITAM CTBOJIOM. ITa jo6aBKa
UCKII0uaeT 06pa3oBaHue KOppo3un
W KaHanoB (YepBOTOYUH), @ TaKXkKe
OIIACHOCTU ANA 340POBbs U 6€30IacHO-
CTW, CBA3AHHbIE C IPUMEHEHUEM CUTLb-
HBIX KUCJIOT U OKUCTIAIOWUX Pa3pyLIn-
Tenen. B 3aBUCMMOCTN OT MECTHBIX
HOPMATUBOB, ClefyeT MoAGUpaTh

OcobeHHOCTH

® Pearnpyer usbuparenbHo, BO3aen-
CTBUWE Pa3pylLINTeNs pACIPOCTPaHs-
€TCfl PaBHOMEPHO

He Bcrymaer B peakuuio ¢ HKT, yr-
7I€BOAI0POAAMM W GOTILLIMHCTBOM
KOMITOHEHTOB I1acTa

Paspymurens WELLZYME aiBnseTcs
TIPOZYKTOM JeATENbHOCTU baKTepu-
AJIbHBIX MUKPOOPIaHWU3MOB, ITO3TO-
My TOZiBEpraeTcs 6M0n0rnyecKomy
Pa3JI0XKEeHUIO

HeoTbeMneMbiii KOMIIOHEHT ITOJIHO-
T'0 IaKeTa pelieHuii 10 PacTBOpPaM

WELLZYME A, B, ME unun
NS, c pasHbIM ypOBHEM
aKTUBHOCTU U BULOM
Gvoumnpa.

Paspymmrenn
WELLZYME aBnatoTcs
YaCTbi0 KOMIUIEKCHOT'O
TI07X0a KOMITaHUN
M-I SWACO « paspaborke
KUAKOCTEl 0T 3a6ypuBaHus
CKBaXKWHBI 10 Havana Jo0bvY, @ TaKKe
MIPEeACTAB/AOT OUEPEAHON 3Tl B Ha-
1IeM CTPEMIEHUU Pa3pabaTHBaTh
W TIPENOCTaBATD MOJIHLIN [TAKET pelle-
HWI IO pacTBOpaM.

Paspymmrean,
o0ecIIeunBaronIye
OeCIIpernsTCTBeHHYIO
Ao0bray HepTI

TWUIIOBaA KUAKOCTb 1A BCKPLITUSL IIPO-
OYKTUBHBIX IUIACTOB COCTOUT U3 6a30B0-
T'0 CONSIHOTO PACTBOPA C A06ABNEHNEM
Kpaxmasna, 6MomonmuMepa u Moji0Toro
KapboHaTa Kablius WIW CONU OTIpesie-
JIEHHOT'0 (hPaKIIMOHHOrO COCTaBa. ITU
XUIKOCTW 06Pa3YI0T HEITPOHNLIAEMYIO
(GWIbTPALMOHHYI0 KOPKY Ha CTeHKe
CTBOJ1a CKBAXUHLL. ITOT bapbep, Heob-
XOZIUMBIVA 15l 3aUIUTHL TPOAYKTUBHOTO
I171aCTa BO BpeMs OYPEeHUs, OJKEH OHITh
TIOJIHOCTbIO Pa3pylIeH A7 AOCTUKEHNS
MaKCUMaJIbHBIX 06beMOB [06bIYU.

B HU3KOTEMIIEPATYPHLIX TPOAYKTUB-
HBIX [1ACTaX, KUCIOTH U OKUCIUTENN
JaCTo He CIPABAITCA C 3afaden moj-
HOTO yaanenus QuibTpalMoHHON Kop-
KW, U ee OCTaTKU 3HAYUTENILHO CHUKA-

IIpermyiecrsa

© PaBHOMEpHOE IPEHUPOBAHUE BCETO
I1aCTa, CTAOUIBHBIN 1e6ET CKBAXM-
HBI B TEYEHWE BCETO CPOKA IKCIULYa-
Tanpun

He BrI3bIBaET KOPPO3WI0 GUILTPOB

W BPYTUX CKBOKUHHBIX KOMITOHEHTOB
He Bcrymaer B peakuuio ¢ HKT,
VCKIII0Yas MOBLILIEHHYIO0 KOHLEHTpPa-
1IMI0 XKeJe3a, KOTopas BeIET K 0Caf-
KO06Opa30BaHUIO U IipobaeMaM, CBsi-
3aHHBIM C OCAXJEHWUEM XKene3a

Cokpauaer c6oun B paboTe CUCTEMEL,
TaK KaK 3aKOHYEHHAA CKBAKWUHA MO-
KT OHITb TOCTaBJIeHA Ha L0OLIYY

B 60J1€€ KOPOTKUM, IT0 CPABHEHUIO

C UCIT0/1b30BaHUEM TPAAULUOHHON
OYNCTKU, CPOK

© CHWKEHUE PACXOLOB, YBENUYEHNE
JIOXOAHOCTU KalUTAN0BJI0XEHUN

Insum WELLZYME (kpacHblil ysem) npoHuxaem
uepe3 N0BEPXHOCMb KPaxmanda (enmaiil
ygem) 0o mex nop, noka 8nNaduHa 8 SH3UMe,
HA3b18aEMAsA AKMUBHBIM Y4ACMKOM, He COBMeC-
MUmcA ¢ 0Co6bIM CyeneHuem 8 KpaxmanbHol
yenouke, e0e npoucxooum pacujennenue. Ilo-
CJ1e Mo20o, KaK 08a y4acmKa COBMewaomes, 3H-
3UM pa3pwlBaem 38eHo, @ 3amem 80CCMAaHABNU-
saem cnomaHHwle KoHYbl 80001, IIpu smoti
Peaxyuu He npoucxooum no2noueHus SH3uMa,
u paspywumens WELLZYME npodosxaem xao-
MUYHO pacwennams 38eHba 00 NONHO20 Pa3py-
WeHUA Kpaxmand.

10T TIPOU3BOANUTENBHOCTb. BoccTaHoBuU-
TeJIbHble TIPOMLIBKU BEAYT TOJILKO

K YBEIMYEHWIO 3KCIUIYaTalUOHHBIX
PacxXofi0B, 1 MOTYT elle 6oblIe CHU-
3UTb BOOLIYY.

Paspymmrens WELLZYME — 3T0 amu-
71233, LieJleHaIPaBleHHO BO3AeiCTBY0-
WUt Ha KpaxMail I3H3UM, KOTOPHIN, KakK
1 BCE 3H3UMBI, ABAETCA OONbIINM,
Y3KOCIIeLMaNu3upOBAHHLIM ITPOTEN-
HOM, BHIPAbaTLIBAIOLIUM KUBbIE KJ1ET-
KU. JH3UM pasnaraer Kpaxmau Ha
MOHOCaxapuabl, pAaBHOMEPHO pas3py-
1Ias 1}€10CTHOCTb QUIbTPALMOHHON
KOPKU U CITOCOOCTBYA YUCTOMY U 3b-
(beKTUBHOMY OVUCIIEPIUPOBAHMNIO KOJb-
MaTaHTa.

«bbIcTpee» He Bcerga
3HAUNT «AyYIIIe»

TpapUIMOHHEIM KUCTIOTHBIM W OKUC-
TAOUMM Pa3pPYUINTENAM BCETfa Hall-
IeTCA TPUMeHeHUe, TaK KaK OHU [0CTa-
TOYHO 3G GeKTUBHLL TPU
3aKaHYMBaHWUU OTKPLITHIM CTBOJIOM,
TIPU Manow Un cpefHeil IIMHE 3TOT0
yuacrka. 0nHaKo 0COOEHHOCTU ITUX
XUMUYECKUX PeareHTOB TaKOBbI, YTO
OHW BCTYMAOT B peaKuuio O6LICTPO
W 6ecriopAnoYHO C MEXaHWYeCKM pac-
uImpseMbiMu GunbTpamMu, 3a60MHEIMU
GWUbTPaMu U APYTUMN CKBAKUHHBIMU
371eMeHTaMM, YacTo A0 TOTO, KaK OHU
ZOCTUTratoT Kojunekropa. Takue 6biCT-
pbie Peaxym TaKxKe OMaCHLl TEM, YTO
3TU XMMUYeCKUe BellecTa 06pasyior
KaHanbl B GUIbTPALIMOHHOW KOpKe
W YXOZAT B INACT A0 AOCTVKEHWA MO~
HOT'O KOHTaKTa Heo6CaXeHHOr0 yyacT-
Ka CKBaXXWMHBI C Pa3pyLINTENIEM.



B pesynbrare mocnenyomux yrevek
AKTUBHbIE Pa3spyUIUTENN ITOMaAaoT
B [IPOAYKTUBHbIN IJACT, Tl OHWU MOTYT
OKas3aTb OTPULATENILHOE BO3JENCTBUE
Ha MUHEPAJI0TUIO TJ1aCTa U CTaThb UC-
TOYHWKOM ITOCTOAAHHOT'O [TPOCaYNBaHNA
KOPPO3UOHHBIX BELIECTB Yepe3 060py-
ZoBaHUe Ans Bo6ban. Bonee 3Haum-
TeJIbHOW PO6JIeMON ABNAETCA HEPAB-
HOMepHOe yzaneHune GunbTpaloHHON
KOPKW, B Pe3yJbTaTe Yero HeKOTophIe
JaCTW MIPOAYKTUBHOTO INACTa UMEIOT
MeJJIeHHOe WM He[OCTaTOYHOe CO00-
leHKe CO CTBOJIOM CKBaXUHbL. Takxe,
KUCJIOTHBIE Pa3pYLINTENU TPEOYIOT
IIPUMeHeHWA [LOTONIHUTEILHBIX UHI-
OUTOPOB, YTO MOXKET MOBPEAUTb KOJ-
JIeKTOpPCKUE CBOWCTBA I1aCTa.

Paspymmreann WELLZYME
CIIOCOOCTBYIOT
TTOBBIIIEHIIO
IIPOV3BOANTEABHOCTH
Barmrer ckBa>k1HBI

IIo cpaBHEHWIO C POCTHIMU KUCILOTaMn
W OKUCIIUTENAMY, Pa3pyLIUTETb
WELLZYME IpezcTaBaseT coboit KoM-
IJIEKCHY10, TPEXMEPHYI0 MOJIEKYILY, KO-
TOpas BO3LENCTBYET TOJIbKO Ha Kpax-
MaJIbHBI KOMITOHEHT (QUIIbTPALIMOHHO
KOPKU. A UMeHHO, OHa KaTalusupyeT
paciierieHue Kpaxmaa IyTeM Iuapo-
m3a.

BuyTpu ckBawuHsl, 3H3umM WELLZYME
IIPOHUKAET Yepe3 MOBEPXHOCTb KpaxX-
Maja Ao TeX ITop, MOKa BIaAuHa B 9H3U-
Me, Ha3bIBaeMas aKTUBHLIM YYaCTKOM,
He COBMECTUTCA C 0COOLIM ClLieIIeHneM
B KPaXMaJIbHO L}e[I0YKe, Tle IIPONCKO-
InT pacuernenue. [Iocne Toro, kax fBa
y4acTKa COBMELaloTcs, 3H3UM Pa3phiBa-
€T 3BEHO, a 3aTeM BOCCTAHABJINBAET
CJIOMaHHbIE KOHLIbI BOZON.

IIpu 3TON peakunm He MPOUCXOANT
TIOTJI01eHUA 3H3UMR, U PaspyLInTeb
WELLZYME mpopiofKaeT XaOTU4HO pac-
1WeMATb 3BeHbA 10 MOJIHOTO pas3pyle-
HUs Kpaxmana. ITa MenjeHHas, nsom-
paTesnbHas peakLMoHHaA CII0COOHOCT
II03BOJIAET 3aKayaTb Pa3pyLINTeb PaB-
HOMEPHO, IT0 BCeii ANuHe CTBOJA CKBA-
XUHBL Paspyumrens cHavana atakyer
BHEUIHUE KPaxMaJlbHble YaCTULLL
(GWNbLTPaLMOHHON KOPKY, & 3aTeM ITpo-
JI0JKaeT CBOe JiefiCTBUE A0 IIOJIHOTO
paspylleHus Kpaxmana. B pesynsrare
TIOC/Ie[I0BATEILHO PACIpefleNleHHbIN
PaspyuInTenb BbI3bIBAET PAaBHOMEPHOE
paspyueHune GUIbTPaLMOHHON KOPKU.
Yro, B CBO0 04Yepenb, CIIOCOGCTBYET IT0-

Conventional breaker
completion stage

WELLZYME
completion stage

Conventional breaker
obstructed production

)

WELLZYME
inobstructed production

These illustrations demonstrate the difference between the way a conventional breaker and

a WELLZYME breaker works during the completion operation, and their effects on production. 1. The
conventional breaker causes wormholing in the filter cake, usually near the heel of the production
assembly. 2. The uneven wormholing forces production to occur in a confined area, not only excluding
much of the interval but also concentrating production flows that can erode the production screen pre-
maturely. 3. In contrast to conventional breakers, a WELLZYME breaker works more consistently over the
length of the interval, unlocking the bonds of the filter cake, without the use of aggressive chemicals.
4. The superior results include more even and complete production as well as less wear and tear on

the production assembly.

CTOAHHOMY, 6eCTIPeTIATCTBEHHOMY OT-
60py mnacToBoro Gpnonna u3s Komnek-
TOpA.

Paspyurmrenn WELLZYME MOXHO nC-
TI071b30BaTh B GONBUIVHCTBE CONAHBIX
pacTBopoB. OH MOXeT paspyuInTb
GONBUIMHCTBO GUILTPALMOHHBIX KOPOK
3a 16 4acoB, HO MY MOXET II0Tpebo-
BaTbCA 1 1 yac, B 3aBUCUMOCTY OT TEM-
TlepaTypbl IU1ACTa W KULKOCTU ANs
BCKDLITUA IIPOAYKTUBHOTO IIACTa.
[Ins Gonee TWATENLHOTO Pa3pyLIEHMS
bunbrpaunonton kopku, WELLZYME
MOXHO UCIT0J1b30BaTh COBMECTHO C Xe-
N1aT006Pa3yoMUM areHTOM.

Emme oauH xaio4ueBoit
KOMITOHEHT
KOMIL1€KCHOTO I104X04a
M-I SWACO

K peleHNsM

110 pa3paboTKe
PacTBOpOB

Paspyumrens WELLZYME He aBnsercs
CTaHZ,APTHOI L06GABKOW, KOTOPYIO MOX-
HO BKJIIOUUTD B J1100074 I1aH 3aKaHYU-
BaHWA CKBaXUHLL OH MpezAcTaBnsAeT

€060/ 371eMEHT B CUCTEMHOM U CIleLma-
JIM3UPOBAHHOM ITOAXOZE KOMIIaHUN
M-I SWACO k pa3paboTKe pacTBOPOB.
[Ipw moproToBKe peureHus ans Ba-
1Ieli CKBXUHBI, ClieManuctst TexHu-
YecKuUx 11eHTpoB kKommnaxruu M-I SWACO
WU3yyar mapameTpsl IJ1acTa U CKBAXU-
HBI, a TaKXKe IJ1aH 3aKaHIUBAHUA CKBa-
JWUHBL, @ 33TeM Pa3paboTalT CUCTEMY
pacTBOpa U pelenTypy paspyunTens,
WJeanbHO COOTBETCTBYIOLLYI0 3TUM
mapameTpam. [lna MaKCMManbHoOw 3¢-
(beKTUBHOCTY, Mbl TIOCTaBUM W pa3pa-
60TaeM pacTBOp B COOTBETCTBUM C IT0-
JIEBLIMU YCIIOBUAMU ITPUMEHEHUA.
YKunKocTb AnA BCKPLITUA MPOAYKTUB-
HOTO IJ1aCTa, ONTUMU3UPOBAHHAA AA
paspyumrens WELLZYME, uMeeT Xapak-
TEPUCTUKYW, HE0OXOUMELE [IA TTOCTIe-
LYIOLIEr0 MOJIHOTO pa3pyleHus Gpuib-
TPALWNOHHO KOPKY, B COOTBETCTBUN
C pe3y/ibTaTaMu MPOBeEeHHLIX 1abopa-
TOPHBIX UCTIBITaHWI. B cBO10 04epens,
npumeHenune fo6askn WELLZYME Ha-
TpaBeHo Ha pa3pylieHne CUCTEMLL
6ypOBOTO PAcTBOPA [J1l BCKPHITUA
MIPOAYKTUBHBLIX [1aCTOB, pa3paboTaH-
Howt M-I SWACO.

N3LI0NTVK XIGHdIAMAS BUT 1I9LH31v3d
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SAFE-SOLV E

Dobaska SAFE-SOLV E aBnsercs couera-
HUEM HeapOMaTU4yecKoro yrieBof0po-
Z1a U TIPUPOLHBIX TEPIIEHOBLIX PacTBO-
pUTeneil, C ONTUMaNbHO
T0Z06PAaHHBIMU CMA3bIBAIOLIUMM U Pac-
TBOPAIOWMMU CBOCTBaMY, 6€3 UCTIONDb-
30BaHWA OMACHBIX XMMUYECKUX Be-
mecTB. SAFE-SOLV E ocobenHo

3 deKTMBHO yHansier TpyOHYO CMa3Ky
W ocTaTku GYpOBOTrO PacTBOpA Ha yrile-
BOZLOPOZHOW UM CUHTETUYECKO OCHO-
BE C BHTYPUCKBAXKWHHbIX IOBEPXHOC-
Teit. J[[06aBKY UCITONb3YIOT B KAUECTBE
OCHOBHOW YaCTW KOMITIEKCA IIPOMbI-
BOYHBIX O6yhepoB WK OTRENBHO, KaK
4acTb oNepaluu TpaBleHus Meper,
YCTaHOBKOW IPaBUMHLIX GUIBTPOB.
Jobaska SAFE-SOLV E achdexTuBHoO pac-
TBOpAET napaduHLl U achanbTeHs u He
COZEPKUT apOMATUYECKUX COeNHE-
HUMW, TAaKUX Kak 6eH3071, 3TMN6eH307,
TOJLYOJ1 WIN KCWI07l. B oTnnume ot MHO-
I'MX KOMMepYeCcKUX pacTBOpUTelen, 0-
6aBka SAFE-SOLV E o6nafaer npuATHLIM
LUTPYCOBLIM 3aITaX0OM.

IIpnmenenne

Dobaska SAFE-SOLV E crieimansio pas-
paboTaHa s BHYTPUCKBAKUHHOTO UC-
TI071b30BAHMA BO BPEMS [IPOBEAEHNA
OYUCTKU WU TpaBnenus. Ee Takxe
MOXXHO UCITOJ1b30BATh [1s YAIEHNUA
riapaduHoB U achanbTEHOB N3 IKCIILY-
ATAlMOHHBIX KOJIOHH.

06bryHo f06aBKY SAFE-SOLV E uc-
TIO/Ib3Y10T B BUZE TTAUYKU win 6ydepa,
HO OHa TaK)Xe MOXeT ObITb UCII0Nb30-
BaHa B BUJe PACTBOPA B BOJiE WIN pac-
CoJe, IIPU IIPOBELLEHUN CEPUN TTPOMbI-
BOK.

[Ipu mpumeHeHNU BO BpeMs 3aMmelle-
HUs 6ypoBoro pacTopa, SAFE-SOLV E
CJleflyeT UCIO0J1b30BaTh B COYETAHUN
C TIPOMLIBOYHLIM COCTaBOM, COTEPXKa-
mum [1AB, Hanpumep, SAFE-SURF* E,
L7 TIPUAAHUA TUAPO(UIBLHOTO XapaK-
Tepa CMAaYUBAEMOCTU KCIIYATALNOH-
HBIM KOJIOHHAM.

Jlo6asky SAFE-SOLV E moxHoO coue-
taTh ¢ [IAB n ncrionb3osarh B KauecTse
MIePeXOLHO MMAYKN PN 3aMelleHUAX
PaCTBOPOB Ha CUHTETUYECKOW OCHOBE.

XapakTrepHble (py3IIecKyie CBOVICTBA

BHEWHMABUL . . ..ot it i e et e e e ... . IPO3pAYHAA KULKOCTD
BaAITAK « vttt et e e e [IpMATHBIN, UNTPYCOBLI
VOENbHBIMBEC + v vvvveevennenenneeenneennn.....081l @ 68°F(20°C)
TeMITEPATYPA BCIIBIUIKM « o v v v v v e veeve e e e eeeeneennenns 144° F (62° C)

CesaxuTecs c Ipymmon Texuuyeckoro
00CIyXUBaHUA ANlA TTONY4YeHUs 6onee
mogpo6HoN uHdopMaLmm.

IIpermymrecTsa

e Jlo6aBka SAFE-SOLV E mpepHasHavyeHa
I71A Pa3MArYeHus, PacCTBOPEHNA

W yLiepXaHUA YI1eBOJ0POAHLIX OTIO-
XEHWIA, KOTOpbIE MOTYT IIOMELIATh
no6brye

He copepxuT apoMaTniecknx win
XJI0PIIPON3BOLHbIX YT1€BOAOPOS0B
He copepxut anknndeHonossx
3TOKCWUJATOB

He cmenrnBaercs ¢ CONAHLIM PacTBoO-
POM; COXpaHAeTCA YeTKas rpaHnla
paszena das

Jlerko mopaeTca 6MONOTMIECKOMY
Pas3JoXKEeHNI0 B OKPYKatolei Mop-
CKOW cpepie

MoxeT ncIronb3oBaThCA A1 yaane-
HUA napadunHoB u achanbTeHOB U3
9KCIIYaTaLMOHHbIX KOJIOHH

MmeeT mPUATHLIN UUTPYCOBLIN 3aIax
06b1yHO TpebyeTcs B HEGONbUIUK
06beMax; [OIMyCcKaeTCs 3aKauka Haco-
COM U3 YCTaHOBKU A71A PUTOTOBJIE-
HWA 1|eMEHTHOTO PacTBopa uan 6y-
(hepHOIL eMKOCTU

Orpanirgenys

e HecmoTps Ha TO, yTO SAFE-SOLV E siB-
JIAETCA JIETKO BOCIUIAMeHsAomeics
106aBKOiA, OHa He PeJiCTaBsAEeT
OITAaCHOCTU ITPU TIEPEBO3KE CYXOMYT-
HbIM TpaHcmoproM CIIA B emKocTAX
BMECTUMOCTb10 <119 rannoxos (450
nnTpos). [Ipu IepeBO3Ke B EMKOCTAX
s 6ecrapHbix Matepuanos B CILIA,

TpE6yETCﬂ WUCIT0J1b30BaHUE CIleljnaib-
HbIX ITPeRyInpeanTebHbIX Ha,u,rmceﬁ
(Pa3pen 14 MMacropra 6e30macHoCTI
MaTepwana).

L4 le/l DJIUTENIbHOM KOHTAaKTe MOXeT
BBaVLMO,U,eVLCTBOBaTb C MaTepuaiamun
u3 snacromepa. /I36erarb xpaHeHUs
WIW TPAHCIIOPTUPOBKU B TYMMUPO-
BAaHHBIX pe3epByapax.

Toxkciranoctsb
11 TpeOOBaHMs
110 OOpaIeHmio

Pesynbrarsl 610N0rMYECKOit TPOOLL
IIPEfOCTABAAIOTCA TT0 TPE6OBAHMIO.

06pawmarbca KaK € IPOMbILITIEHHBIM
XUMpeareHTOM, UCIIOJb3YA CPEACTBA
3aIUTHL U cO6MI0AAA MEPHT PEAOCTO-
POXKHOCTU, YKa3aHHbIE B IACIiopTe Oe-
30ITaCHOCTU MaTepuaa.

YrakoBka 11 XxpaHeHe

Jo6aska SAFE-SOLV E nocrasnsercs

B IJIACTMACCOBLIX 60YKaX BMECTUMOC-
Tbi0 55 rannotos (208 n). Ilo Tpe6osa-
HU0 TIPELLOCTABAIOTCA KOHTENHEPHT
IBC o6bemom 1 M3,

XpaHUTb B CYXOM, XOPOLIO IIPOBET-
puBaemMoM MecTe. JlepxaTb KOHTENHED
3aKpHTHIM. Pa3memars Bfanu ot uc-
TOYHWKOB TEINa, UCKP U TIAMEHMU.

He xpatuThb B HEOCPeACTBEHHON 6u-
30CTU OT HECOBMECTUMBIX BEIL}ECTB.
CnenoBaTh mpaBWlaM XpaHeHWsA
MaTepuaoB OTHOCUTEJIBHO TaKeTUpo-
BaHus, GuKcauny, yrakoBKu B Tep-
MOYCA[i0YHY0 IIEHKY /UK CKIafU-
poBaHMA.

Hcnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOAYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30macHoCTb Als IIepco-
Hana. Ilepconan, paboTalomuii ¢ [AHHLIM MaTePUaIoM, 06513aH 03HAKOMUTbLCA U CIIEL0BATh BCEM MHCTPYKUMAM Io 6e30macHoc-
TU U IPABWILHOMY 06PalleHNI0, COAEPKALMMCA B TIACIIOPTe He30MacCHOCTU MaTepuana.
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SAFE-SOLV OE

SAFE-SOLV OE saBnserca Heropouen,
3KOJIOTMYECKN 6€30TTacHON CMEChI0
pacTBOpuUTenen, pefHasHaueHHON
LNA 3aMelleHNs/YIaleHNA PaCTBOPOB
Ha YIJ1eBOLOPOAHOW U CUHTETNUECKO
ocHoBax 1 TBepzoit Gassl. OHa ncmons-
3yeTca [1f pa3MArdeHns, PaCTBOPEHUA
W YEepKaHus TPYOHO CMa3Ku, TBEP-
Ibix mapaduHoB, achanbTeHOB U IIOT-
HBIX OTJIOXEHUN Chpon HedTU Ha Io-
BEPXHOCTAX 3KCIULyATALMOHHBIX
KOJIOHH W CTBOJ1a CKBXXWHBL. ITO
TIPUBOLUT K CHUXEHWIO 3aTPaT Ha
GbunbTpanuio, yMeHbllIaeT MOBPeXIe-
HUe MacTa, yBeAUIUBAET NPOAYKTUB-
HOCTb Y CHWKAET 0011ne 3aTpaTH o
ckBaxute. Ilopnaercsa Guonornyecko-
MY Pa3JloXeHW10.

IIpumenenue

SAFE-SOLV OE paspaboTaH crenpansHo
IU1Sl UCTIOJIb30BAHMA B CTBOJIE IIPU ITPO-
BEJIEHUW OUUCTKU Fa30BLIX U HeTA-
HBIX CKB)XXUH BO BPeMA OIlepaluii 3a-
MelleHWA PacTBOPOB Ha
VI71eBOZOPOZHOI N CUHTETUYECKO
OCHOBAX, W MEPef, HagaloM OOLTYN.
[lo6aBKy CleLyeT UCII0J1b30BaTh B TOM
BUZE, B KAKOM OHa IIOCTaBIAETCA

W IPUMEHATb TPYU LUPKYAALUU WIN YC-
TaHoBKM Gydepa.

IIpermymrecTsa

® SAFE-SOLV OE ucrmonb3yeTcs ns
pasMAryeHus, pacTBOPEHUA U yaep-
XUBAHUS YTJ1€BOLOPOAHLIX OTJ0-
)KEHWIA, KOTOPLIE MOTYT [TOMElIaTh
no6biue

XapakTrepHble (py3IdecKyie CBOVICTBA

BHEMTHUM BUZL .« .o vvieiiiieii i iiieeeeneenennnnnn... . Kuakocts

VOenbHBIABEC « v vt ieeeeennnnn

TeMmepaTypa BCILIIIK N .. evveneenenenne.

ropy Ilenckor

¢ He copep»uUT apOMaTUYECKNX UK
XJI0PITPON3BOJHLIX YIJI€BO0PO0B

® He coneput ankundeHonoBbX
3TOKCWATOB

e Tlopzaercs GMONOTUYECKOMY pasfo-
KeHUI0 671aroAapa HaIUuMIo KUCI0-
poza B MOnEeKye

e OnuHakoBo 3 heKTnBeH ans 60pbOLL
C OTJIOXEHUAMU B Pe3epPByapax, Tpy-
60IIPOBOAAX W CBA3AHHOM C HUMMU
060pyLOBaHUMN

Orpaniryenys

e HecmoTps Ha TO, yTO SAFE-SOLV OE
SBJIETCA JIETKO BOCIUIAMEHA0eiics
106aBKOJA, OHA He IPe/iCTaBNIALT
OIACHOCTU IPU TIEPeBO3Ke Hnaroaa-
Ps BLICOKOA TEMITEPATYPE BCITBILIKL

TokciranocTn
11 TpeOOBaHIIs
110 OOpalleHIIo

PesynbraTht 6M0n0rnYeCcKon IPoOLL

IIPEAOCTABAAITCA [0 TPEHOBAHUIO.
06pawaThes KaK ¢ IPOMbILIIEHHBIM

XUMpEareHTOM, UCTIONb3Ys CPELCTBA

.............. 0,79 @ 68° F (20° C)
.................. ..144° F (62° C) (tto me-

3alUTHL N CO6Jl10,U,aﬂ MeEpLI ITPefoCTo-
POXHOCTU, YKa3aHHbLIE B ITACITOPTE
6e30macHoCTn Marepuana.

YmakoBka 11 XxpaHeHe

To6aska SAFE-SOLV OE mocrasnsercs
B [JIaCTMACCOBLIX G0YKAX BMECTUMO-
cTbio 55 rannoxHos (208 n).

Ucnonb3oBarue 0603Havernus Safe B Ha3BaHUM MIPOAYKTA He YKa3bIBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb Ais IePCoHa-
na. [lepconan, paboTaomuit ¢ LaHHEIM MaTePUAIOM, 00513aH 03HAKOMUTLCA U CIIEA0BATh BCEM MHCTPYKLUMAM IT0 6e30IIacHOCT
W IPaBWILHOMY 06paleHnio, COREPKALIMMCS B ITACIIOPTE 6e30MIaCHOCTU MaTepUana.

N3LIONTNK XIGHdIDAS BUT 19LH3IvId
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SAFE-SOLV OM

PactBopuTens SAFE-SOLV OM sBnsercsa
KOMOUHALMEN CUIIBHOAENCTBYIOLINX
HeapoMaTU4YecKUX yI1eBOLOPOLHEIX

W IIPUPOLHBIX TEPIIEHOBLIX PaCTBOPU-
Teneit u I1AB, 0651apal01UxX TPEBOCXOL -
HBIMM CIIOCOOHOCTAMM PACTBOPATD
HedTb 1 cMasky. PacrBopurens otau-
YaeTcs OLICTPLIM BO3AENCTBUEM U EMY
TpebyeTcA MeHbllle BDEMA KOHTAKTa IO
CPaBHEHUIO C TPABWIbHLIMU L06ABKa-
mu. PactBopurens SAFE-SOLV OM oco-
6enHo 3G heKTUBHO yaANAeT TPYOHYIO
CMa3Ky W 0CTaTKW PacTBOPOB Ha yTiie-
BOZOPOMHOI X CUHTETUYECKO OCHOBAX
13 06CafHO KOJIOHHEI U TPYO, Ieper
YCTAaHOBKOMW IPAaBUNHLIX PUILTPOB

W IIPOBELIeHNEM IPYTUX OIePaluid,

B XOZle KOTOPHIX OCTATKU CMa3Kn MOTYT
IIOMACTb B ITPOAYKTUBHbIN IIACT.

He copepxuT apomaTnyeckux coegmHe-
HUM, BKIt0Yas 6eH3071, 3TWI6EH3071, TO-
nyon u kewnon (BETX). He copepxur
nkwieHoNb, Takne Kak HouwnideHon
wn apyrue ITIAB.

ITpumenenme

PactBopuTens SAFE-SOLV OM MoxeT uc-
II071b30BaThCs 6€3 pasBefeHUs Wi ero
MOXHO CMelIaTh C IIPeCHON WIN MOp-
CKOW BOZOM. [IucriepcHLIN pacTBop cie-
OYET MOCTOSHHO IePEMEelINBATh BO
BpEeMs 3aKauku. MUHUManbHOE BpeMs
KOHTaKTa COCTAaBNAET 5 MUHYT, IIO3TO-
My He0OXOAMMO 3aKayaTh J0CTATOYHOE
KOnuyecTBO pacTBopa. CKOpOCTh Ha-
THETAHWs J0JKHA ObITH TaKOW, YTOObI
C037aBaTh TYPOYNEHTHLIN IIOTOK.

IIns Toro yTobLI 06€CIeYnTb rIMAPO-
bunbHylo cpeny B TPyOe, mocne 6y-

XapakTrepHble (py3IIecKyie CBOVICTBA

BuemsuiBup: .. ... ... Hp03pa1{Haﬂ HKUIOKOCTb CBETJI0-XKENTOT'0 1BETA

........... TIPUATHBIW, UUTPYCOBLIN

VOENbHBIMBEC & vt vvveeeeeeeinenennneennnen....082(68°F)(20°C)

PacrBopumocTb (BBOZIE) v v ...

................ oveHb HebOoNbIIAs

TeMIepaTypa BCIBIIKM « . v v v oo e v evneeenneennnnenn....124°F(51°C)

tbepHON ¥upkocTn SAFE-SOLV OM
TIPUMEHAIOT MO0y TPUCALKY
SAFE-SURF W, ouncturens SAFE-SURF 0O,
WU LpYToit Hab0p TMAPOGBWILHBIX
ITAB pna ynanenua MacnsHUCTON
TIIEHKW.

IIpermymrecTsa

® BricokoaddexrusHan 6ydepHan
XUIKOCTb-PACTBOPUTENb 1A YAAJIE-
HUA TPyOHON CMA3KU WIN 3aMellleHns
PacTBOPOB Ha YIJI€BOLOPOAHOMN OC-
HOBe

[IpnaTHHIN 3amax

He cmemBaeTcs ¢ CONAHbIM PacTBO-
DOM; COXpaHAEeTCA YeTKas rpaHnua
paszena das

He copepxut apomMaTnuecknx coenu-
HEHW#, BKovYas 6eH301, 3T16eH301,
Tonyon u kewnon (BETX)
Hcrionb30BaHHbI TPOAYKT 0OBIYHO
MOXHO IepepaboTarh BMecTe ¢ B00ObI-
TOMN CHIPON HedTh10

(o meTopy Iexckoro-Maprenca)

© MoseT GbITh UCTTONIb30BaH 0e3 Ipeq-
BAPUTEJILHOI'O CMELIUBAHUA WU Pa3-
BeaeHua

e Jlerox B IIPUMEHEHUN, KaK In3eJibHoe
TOIUINBO

ToxcimunocTs
11 TpeDoBaHIs
110 O0OpaIeHo

Pe3ynbTaThl 610710rMYEeCcKOM IPOGLT
[IPEOCTABAAITCA [0 TPEHOBAHUIO.

06pamaTbCs KaK C IIPOMbILIIEHHBIM
XUMpEeareHTOM, UCIIONb3Ys CPEACTBA
3aWMTHL U CO6T110fast MEPHL IIPEROCTO-
POXXHOCTU, YKa3aHHbIE B lacrnopre Ge-
30MacHOCTU MaTepuana.

YmakoBKa 1 XpaHeHue

Jo6aska SAFE-SOLV OM mocraBsnsercs
B IJIACTMACCOBLIX 60UYKax BMECTUMOC-
Tbl0 55 raoHoB (208 1n).

Hcnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOAYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30macHoCTb Als IIepco-
Hana. Ilepconan, paboTalomuii ¢ [AHHLIM MaTePUaIoM, 06513aH 03HAKOMUTbLCA U CIIEL0BATh BCEM MHCTPYKUMAM Io 6e30macHoc-
TU U IPABWILHOMY 06PalleHNI0, COAEPKALMMCA B TIACIIOPTe He30MacCHOCTU MaTepuana.
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SAFE-SURF E

Ouncturens SAFE-SURF E mpepcrasnser
co601i cMech HeuoHHbIX [TAB 1 3ddek-
TUBHLIX CMaUUBAIOLINX areHTOB AJ1A
yAaJleHna pacTBOPOB Ha YI71eBOA0POS-
HOW ¥ CUHTETUYECKO OCHOBAX U TBep-
now asbl. OH CrIoco6CTBYET IMYIILIU-
POBAHWIO U yAepKaHuio ruapodobHo
TBepnoit ¢assl, ounmas HKT v o6can-
HY'10 KOJLOHHY W 06ecreunBas Tam I'm-
POOUNBHLIN XapaKTep CMadYnBaeMOCTH,
mepeq, 3aMellleHueM Ha YUCTHIN Consi-
HOA pacTBOP ANA 3akaHumBaHua. Ouuc-
TuTenb SAFE-SURF E uMeeT moyTu HENT-
panbHbn pH, Ha Hero He BO3AENCTBYIOT
YMepeHHbIe 06bEMBI }KECTKUX UOHOB,
HampuMep, KanbLua u Maruva. [IpopykT
JIeTKO MOANAETCA GUOJI0TNYECKOMY pas-
JI0XKEHWIO W Pa3pelIeH A BEIOpoca

B Benukobpuranum B COOTBETCTBUN

c OCNS, Kareropua E.

IIpnmenenne

Ouucturens SAFE-SURF E paspaborax
CITelIMAJIBHO AJ1A 0YullleHUA HePTAHbIX
W r'a30BbIX CKBAXWH, IIPOOYPEHHBIX

C HU3KOTOKCUYHLIMWU PACTBOPAMU Ha
YI71eBOLI0POJHON U CUHTETUYECKON OC-
HOBAX, Ilepe], ITPOBefieHNEM OTlepaLiun
3aMellleHUA Ha CONAHON PacTBOP A
3aKaHYNBAHUA CKBAKWUHBL.

SAFE-SURF E pa36aBnstor mpecHomn
WIU MOPCKOW BOZON, BOAON AJ1Al TIPUTO-
TOBJIEHWA GYPOBOr0 PacTBOPa, B BA3-
KUX 6Y(epHBIX MULKOCTAX WIU MaJlo-
BA3KUX MAYKaX A1 IPOMLIBKI
CKBAXXWUHBI.

BydepHxbie mauku MOTyT copepaTb
oT 2 10 5% SAFE-SURF E B 06beMHOM
OTHOIIEHWU. B maukax ;s mpoMbIBKU
MOXeT MoTPe60BaThCA OT 3 10 15%,

XapakTrepHble (py3IdecKyie CBOVICTBA

BuemrHun Bup; . .. .......IIpo3pauHas win 61efHO-KOPUIHEBASA KUAKOCTD
R 1 - - P Jlerknit
VOENbHBIM BEC. o v v vvveieeeeiieeennenennneenn....1@68°F(20°C)
PH (KOHIL) ottt e e et eee e eens oKoIo 8

B 3aBUCUMOCTM OT YCJI0BUI IIPUMEHE-
HuA. B TakoM e 06beMHOM OTHOLIE-
HUM (OT 2 10 5%) OUUCTUTEIb UCTIONb-
3yeTcs A OUUCTKU HA3eMHOTO
060pyn0BaHNA Tiepe], IPUMEHEHENEM
COJIAAHBIX PACTOPOB 1A 3aKaHUMBAHUS,
He copiepXalux Teepayo Gasy.

IIpermymecrsa

¢ OCNS, Bennkobpuranus, Kareropus E

e Jlerko moapnaeTcs 6uon0rNIECKOMY
Da3NOXEHNIO

¢ HeBocmnameHaomuiica

e He Tpe6yeT 00601 OCTOPOKHOCTU
IIPU UCIT0NIb30BAHUW B HOPMaJIbHbIX
YCNOBUAX

® JbderTBEH B HU3KUX KOHLEHTPaA-
max

o TloHWwxKeHHas BOJHAA TOKCUYHOCTD

® JbdexTBEH B MOPCKON U IPECHO
BOfIE

® 3hheKTUBHO yLANAET UHBEPTHO-
IMYJIbCUOHHLI! 6YPOBOTL PacCTBOP
W MaClAHY10 MJIEHKY C 060pyA0BaHUA

Orpaniraenys

e IIpu IIPOAOJKUTENLHOM ITepeMeNIn-
BaHUU 06pa3yeT meHy

e [TonnxenHaa 3 (heKTUBHOCTb B CO-
JIAHBIX PacTBOPaX Ha OCHOBE KaJbLuA

® Bo3MOXHO pasfenenue Ha (assl mpu
HarpeBaHuu 1o 140° F (60° C) mpun
YCTbeBOM flaBlleHUN

Toxkciranoctsb
11 TpeOOBaHMs
110 OOpaIeHmio

PesynbTaThl UCTIBITAHWA, BHITONHEHHBIX
corynacHo mpoueznypam popmara HOCNF
(CornacosanHsiii hopmar odduiopHoro
XUMUYECKOT0 YBELLOMIEHU), ITPefo-
CTaBNAITCA IO TpeboBaHUIO.

06pamarscs KaK ¢ IIPOMbILIIEHHEIM
XUMpeareHTOM, UCII0J1b3YA CPELCTBA
3a1IMTHL U COBNIOAAs MEPHI TIPEAOCTO-
POXHOCTY, yKa3aHHbIE B IacIiopTe Ge-
30ITaCHOCTU MaTepuana.

YmakoBKa 11 XpaHeHe

Jo6aska SAFE-SOLV OM mocrasnsercs
B IJIACTMACCOBLIX 60YKaxX BMECTUMOC-
Tbi0 55 rannoHos (208 n).

Hcnonb3oBatue 0603HayeHns SAFE B Ha3BaHUM MPOAYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30macHoCTb Ais IIepco-
Hana. Ilepconan, paboTalomuii ¢ [AHHLIM MaTEPUAJIOM, 06513aH 03HAKOMUTbLCA U CIIEL0BATh BCEM MHCTPYKUMAM IO 6e30macHoc-
TU U IPABWILHOMY 06PalleHNI0, COAEPKALMMCA B TTACIIOPTe He30MacHOCTU MaTepuana.

N3LIONTNK XIGHdIDAS BUT 19LH3IvId
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SAFE-SURF NS

Iobaska SAFE-SURF NS siBnsieTcs BbICO-
K03(bHEKTUBHLIM, 9KONOTUYECKU 6e30-
TIACHbIM, peareHTOM 1l OAHOITAITHOT0
3aMelleHUA CKBAXUHDL, KOTODLIN OTBE-
YyaeT BceM TpeboBaHUAM IIPU IIPOBeLe-
HUW cepun 3aMellleHuit ¢ MHOTOKpar-
HOA IPOMBIBKOM C UCIIOJIb30BAHNEM
no6aBku ogHOro Bupa. SAFE-SURE NS
IIpeJiCTaBnAeT COO0 CMECh HEUOHHBIX
[IAB, BKN10UEHHBIX B CUCTEMY PACTBO-
pureneii. [Ipu ucronb3oBaHUM B 0UUCT-
Ke CKBAXWHEL, 3Ta fl06aBKa criocobeT-
BYET Pa3XWKeHW10, PAaCTBOPEHUIO

W LUCTIEPUIPOBAHUIO OCTATKOB PACTBO-
pa Ha YI71eBOOPOAHOMN OCHOBE, U, B KO-
HEYHOM UTOTe, CO3AaeT IMAPOGUIbHbIN
xapaxTep cMaumBaemoctu HKT u me-
TAJUINYECKUX [IOBEPXHOCTEN B CTBOJIE
CKBaXKUHBI. SAFE-SURF NS aBnsercs He-
apOMaTUYecKo CMechbio pacTBOpUTe-
nen v ITAB c BbICOKOWN TeMIlepaTypon
BCITBILIKY, HE COZepalieil 001en3se-
CTHHIX KaHleporeHos. Oxa apdexTus-
Ha QYHKLUOHUPYET B LINPOKOM AMaTa-
30HE TeMIIePaTypax n UAeanbHo
TIOAXOANT AJlst TPUMEHEHUA B IIyH0KO-
BOLHOM OYpeHUm.

IIprvenenne

Iobaska SAFE-SURF NS paspaboTara
TIPeX/ie BCETO C 1}e/Ibi0 UCTI0b30BaHUSA
B CTBOJ1e He(TAHBIX U Ta30BLIX CKBA-
YKWH [J1 OYMCTKU BO BPEMs 3aMelleHuA
OYpOBLIX PACTBOPOB Ha YI/1€BOA0PO]-
HOW U CUHTETUYECKON OCHOBAX Ieper,
HavajloM OIlepaliuu 3aKaHuYNBaHUA.
SAFE-SURF NS pekomeHpyeTca mpume-
HATb B KOHLeHTpauuu ot 5 1o 20%
(B 06bEMHOM OTHOLIEHWM) B INIABHOM
ounwatoweit mayke. CoBMecTHOe BO3-
nevnicreue pacrsopurenen u IIAB, Bxo-
pAammx B coctas SAFE-SURF NS, o6ecrie-
yusaer 3G eKTUBHOE yaaneHue
TBEPO¥t Baskl U OCTaTKOB HYPOBOTO
pacTBOpa BO BPEMA 3aMellleHuUs U pu-
BOZLWT CUCTEMY TPYO CKBAXKWUHLL B TUJ-
podunbHoe cocTosiHKe 6e3 Heobxoan-
MOCTW Tocnenyiouen mpoMeiBku ¢ IIAB.
SAFE-SURF NS MOXHO PUTOTOBUTb Ha
OCHOBe ITPeCHOW UIU MOPCKO BOAbI.
[o6aBKy TaKe MOXHO BKIIIOUUTD
B COCTaB BLICOKOBA3KOW ITAYKU 1A
JIYYUIET0 YAANEHUA TAXKEN0W TBepRoi

XapakTrepHble (py3IIecKyie CBOVICTBA

BremsunBun: .. ...oiiiii ... l'Ipo3paqHaﬂ HUOKOCTD XENTOro 1BeTa

........... [IpMATHLIN, UNTPYCOBLIA

VOenbHBIMBEC « v v v vt v e i e i e e eiieieeanenean....0T0,857000,95

PacrBopumocTs (B BOZIE) .o e ...

................... OyeHb HU3KasA

TemMnepaTypa BCILIIKY. . . . . . . 158° F (70° C) (3akpbiTsiii TUrenb Setaflash)

(ba3bl mepes 3aKauKoit OCHOBHOW 04n-
mjatoleit TaYKu WIK UCIIONb30BaTb

B KaueCTBe BCIIOMOT'aTe/IbHOT'O BLICOKO-
BA3KOT'0 BEILECTBa, 3aKaYUBAEMOTO I10-
CJle OCHOBHOM ouuatowmeit mayku. Tou-
Has KOHLEHTPaUMA POAYKTA U 00beML
6yhepHbIX/TIPOMBIBOUHLIX XUAKOCTEN
3aBUCAT OT TWUITA PACTBOPA U CKBAXKUH-
HBIX YCI0BUN. PexoMeHpaumm 1o Kox-
KPETHOMY IIPUMEHEHWIO BLILAOTCA IT0-
CJle KOHCYJbTAlUL C IIPEfICTAaBUTENIEM
M-ISWACO. Csukutecs ¢ Ipymmoit Tex-
HUYECKON MIOANEPKKU 1A TIONYIeHNA
6onee moppobHO MHGOPMaLUN.

IIpermyiecrsa

® JKONOrUYecKU 6e30MacHbI TPOAYKT,
He copepxalmit 0611en3BeCTHHIX
KaHLlepOreHOoB
dbdertuBHan cmecs [IAB/pacTBopu-
Tenb 3QHEKTUBHO YHANAET C BHYTPU-
CKBKUHHLIX TIOBEPXHOCTEN 0CTATKN
6ypOBOTO pacTBOpA Ha YI71EBOLOPOL-
HOW U CUHTETUYECKOI 0CHOBAX
Copepxammeca [IAB mpupator runpo-
(bWIbHLI XapaKTep CMauMBaEMOCTN
METaJLINYeCKUM TIOBEPXHOCTAM, UC-
KJ1104as He06XOUMOCTb TPOBENEHUA
nocnepyowen mpomsisku ¢ IIAB
Ioaxomut Ans puUMeHeHUA PU 04n-
CTKe CTBOJIA CKBAXWHBI ITocnie Gype-
HUA C paCTBOPOM Ha BOJHOI OCHOBe
® BricoKas TeMIleparypa BCIILILIKU
e TpebyeTcs MUHUMAJIbHOE BpEMs BO3-
IencTBus

Orpamirgenis

e XoTs mpucapka SAFE-SURF NS aBnset-
CA JIeTKO BOCIUIAMEHAIOIUMCA Belle-
CTBOM, OHa He CYUTAETCA OMACHO

IIPU TPAHCIIOPTUPOBKe 61aT0AAPA TO-
MY, YTO UMEET BLICOKYIO TEMIIEPATYDY
BCITBILIKU.

ToxciranocTnb
11 TpeOOBaHMs
110 OOpalleHIIo

Pesynbrars 6M010rMYeCKOM TPO6LE
IIPeOCTaBAAOTCA IO TPEHOBAHUIO.
06pamarscs Kak ¢ IIPOMbILIIEHHEIM
XVUMpeareHTOM, UCTIONb3YA CPEACTBA
3aWMUTH U CO6TI0fas MEPLT ITPEROCTO-
POXHOCTY, yKa3aHHbIe B IacopTe Ge-
30MacHOCTU MaTepuania.
JobaBka SAFE-SURF NS oTHOCUTCA
K KaTeropum XMMU4YecKux peareHToB
GOLD cornacto cocraBnertomy CEFAS
CITUCKY PeareHTOB, TPOLIEAUINX OLeHKY
II0 YPOBHIO XMMUUECKOI OMTAaCHOCTU
W YIIPaBeHUA PUCKaMU, ANIA 3aKaHIN-
BaHWA U KaNUTAJILHOT'O PEMOHTA.

YmakoBka n XpaHnenue

[obaBka SAFE-SURF NS yrakoBbiBaeTcs
B 60YKM BMECTUMOCTbIO 55 FJlIOHOB
(208 1), TPAHCTIOPTUPOBOYHLIE Pe3ep-
BYapbl BMECTUMOCTbIO 330 rajloHOB
(1249 n) unn 550 rannotxos (2082 n).

XpaHuTb pU CpefHeli TeMIepaType
B CYXOM, XOPOLIO IIPOBETPUBAEMOM Me-
cTe. XpaHUTb B OPUTMHAJIBHOM KOHTEW-
Hepe. XpaHUTb KOHTeliHep IJI0THO 3a-
KPBITLIM.

Hcnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOAYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30macHoCTb Als IIepco-
Hana. Ilepconan, paboTalomuii ¢ [AHHLIM MaTePUaIoM, 06513aH 03HAKOMUTbLCA U CIIEL0BATh BCEM MHCTPYKUMAM Io 6e30macHoc-
TU U IPABWILHOMY 06PalleHNI0, COAEPKALMMCA B TIACIIOPTe He30MacCHOCTU MaTepuana.
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SAFE-SURF O

Ouunctutens ckBaxuibl SAFE-SURF O
ABJIAETCA KOHLEHTPUPOBAHHON CMECHIO
IIAB, pacTBOpUTENnen, BEICOK03hdek-
TUBHLIX I'MAPOGUILHLIX areHTOB,

LA OYUCTKU U 3aMellleHUs PacCTBOPOB
Ha YI71eBOJ0POAHOI U CUHTETUYECKON
0CHOBax W TBepZHo dasul. OH 3ddek-
TUBHO pa3pyuaeT GWibTpauuoHHy0
KOPKY, OKa3bLIBaeT He3HAUNTEJIbHOe
BO3ZI€IICTBIE HA OKPYKAIOWIYIO Cpeny,
mpuaaeT rMAPOoGOWIbHLIA XapaKkTep
cmaunsaemoctu HKT v o6capHoii Ko-
JIOHHe.

IIpumenenue

Ouncturens SAFE-SURF O mpepHa3sHa-
YeH [ OYUCTKU CTBONA HeQTAHbIX
W Ta30BbIX CKBAXUH 0 Havana Bo6s-
yn. Ero pacTBOpAIOT B IPeCHO WIn
MOPCKOii BOZle U ITPUMEHAIOT B KauecT-
Be G6ybepHoOt kxupKocTn. SAFE-SURF 0
3MYJIbTUPYET KOMITOHEHTH! PACTBOPOB
Ha YI/1eBOLOPOAHO W CUHTETUYECKO
OCHOBax B BOZHY'0 a3y, v IpefoTspa-
3eT OBTOPHOE OTJI0XEeHUEe CMOYeH-
HOM He(Tbl0 TBEPAON (a3l Ha TOBEPX-
HocTAxX Tpy6. OuncTurens SAFE-SURF O
He COLLEPKUT apOMaTNYECKUX YITIEBO-
LOPONOB MU ankuneHON0BbIX IT0-
BEPXHOCTHO-aKTUBHbIX BELECTB.
PacTBOpHI rOTOBATCA B KOHL)EHTpA-
1mu ot 3 10 10% 1o 06beMY B BOPOHKE
Ha 6ypoBoit. CnenyeT ncnonb3osars 60-
Jlee KOHLEHTPUPOBAHHbIN PACTBOP ITPn
Gonee BLICOKOM YPOBHE COflEPXKAHUA
VI7IeBOZOPOZOB B 3aMelljaeMOM PacTBO-
D€, WK ITPU 3aMelleHnu HeobpaboTaH-
HOT'O WY BLICOKOIIIOTHOTO PacTBOPa.

XapakTrepHble (py3IdecKyie CBOVICTBA

BuemrHun BUA . ... ... ..........[Ipo3pauHan KXUAKOCTb AHTAPHOTO LjBETA
VT BB BEC vt ottt ettt ettt it ettt 0,95
PH (1% BBOME) . ot v et e ee e et e e e eieeeiaeieneeenn..3
PacTBOPUMOCTD (BBOZE) + « o v v e et eeeeeeeeeeeeaeeeeennn pacTBOpUM
PactBopumocTb (BHEDTM) ... .vvtiiiiiitiiiit ettt ... .. PAaCTBOPUM
TeMITEPATYPA BCITBIUIKM « « v v v v e v e e e eeeeenenennannnns 153° F (67,2° C)
(o meTopy Ierckoro-Maprenca)
IIpermymecrsa ToxkcrmunocTb
e Croco6CTBYET YAEPKAHMUIO KaK 0CTaT- n Tp@ﬁOBaHI/ISI
KOB 6YpOBOr0 PacTBoOpa, Tak U Apy- 110 OGP&IIIEHI/IIO

T'UX OT/I0XEHWIA, KOTOPbIe MOTYT IT0-
BPERUTb IPOLYKTUBHbIN I1ACT
MoseT UCIIonb30BaThCA C IIOTHHIMUI
COJIAHBIMW PACTBOPAMU Jjis 06pa3o-
BaHUA YTKENeHHON 6yhepHoit xua-
KOCTU

He usmensnercs 1moy, BO3eCTBUEM
HOPMaJIbHOTO COZePaHUA UOHOB
KaslblMs, MarHus wiu 6apus, IpucyT-
CTBYIOIMX B OOJBIIMHCTBE BULOB 10-
6aBnsieMoit BOALL

He copepxut anknnderonossx
3TOKCWUIATOB

Orpanirgenys

® He HarpeBaTb

Pe3ynbTaThl 610710rMYECKON IIPo-
GbI TIPEOCTABAAITCA TI0 Tpebo-
BaHUIO.

06pawmaThcs KaK € MPOMBILIIEHHBIM
XUMpeareHTOM, UCTI0Jb3YA CPEACTBA
3a1IUTHL U COBNI0fAs MEPHI IPEROCTO-
POXHOCTW, YKa3aHHLIE B ITACMopTe be-
30MaCHOCTU MaTepuaa.

OCTOPOXXHO: roptouee BeecTso!
He HarpeBarsb B pesepByapax.

YmakoBka n XpaHeHnue

Ilo6aBka SAFE-SURF O yrakoBLIBaeTCA
B 60YKU BMECTUMOCTbIO 55 TajljloHOB
(208 ).

Hcnonb3oBatue 0603HayeHns SAFE B Ha3BaHUM MPOAYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30macHoCTb Ais IIepco-
Hana. Ilepconan, paboTalomuii ¢ [AHHLIM MaTEPUAJIOM, 06513aH 03HAKOMUTbLCA U CIIEL0BATh BCEM MHCTPYKUMAM IO 6e30macHoc-
TU U IPABWILHOMY 06PalleHNI0, COAEPKALMMCA B TTACIIOPTe He30MacHOCTU MaTepuana.

3LI0MTVK XI9HdIMASG BUT 1I9LH31v3d
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SAFE-SURF W

SAFE-SURF W siBnsieTcs MOOLEN ITpU-
capkon Ha ocHoBse IIAB, mpegHasHayeH-
HOA 75 yAaneHus 6ypoBoOro pacTeopa
Ha BOZHO OCHOBE 1 €r0 0CTaTKOB U3
006CafHO KOLOHHLL, TPy 1 Ha3eMHOTO
o6opynoBanus. ITOT 3HEKTUBHbIN I'N-
BPOGWIbHEIA 0YUCTUTENb TOMOTAET

B 3aMeleHun 6ypoBOro pacTsopa

W TBepLoii dasst u3 Tpy6 sKcIIyaTaum-
OHHBIX KOJIOHH, YTOOHI ITOATOTOBUTD
CKBaXXWHY A718 Pa3MelleHUA KULKOCTU
3aKaHYMBAHMA.

IIpnmenenne

XuMpeareHT Ans 3aMelleHus
SAFE-SURF W mipuMeHseTcA B KauecTBe
ounmatomein 6ybepHot KULKocTn
MeXAy 6ypOBLIM PAaCTBOPOM Ha BOJHOW
OCHOBE U XWULKOCTbIO 3aKaHUNBAHUA.
0H EuCIeprupyeT TBepLyto Gasy B BOA-
Ho 6ydepHOii XUAKOCTU U ITPenoT-
Bpallaer nocneayolee 06pa3oBatmne
TBEPLOTO OCAZKa IIPU HETTOABWKHOM
cocTosHnu 6ydhepHoil KUAKOCTU B Ha-
KOIMUTENbHOW eMKOCTU. PacTBOp
SAFE-SURF W Take UCIonb3yeTcs ais
OUUCTKW Ha3eMHOT'0 000PYAOBaHUS
W B KQUeCTBe PacTBOPA AJls MbITbsl 6y-
POBOW.

PactBop SAFE-SURF W o6aBnsercs
K IIPOCTOW WU MOPCKOW BOZE B KOH-
nexTpanun ot 1 1o 10% 1o 06bemy,
B 3aBUCUMOCTU OT HallWuuUA TypOYIIeHT-
HOCTW W CTEIIEHU B3aUMOJENCTBUA.
06BIYHO IIPU 3aMELEHNU CKBAKUHBL
VCII0/1b3YeTCA KOHLeHTpauus 2-5% 1o
o6bemy. IIpu oumncTKe oBEPXHOCTEN
KOHLleHTpauus cocrasnnet 2-3% 1o
06beMy.

XapakTrepHble (py3IIecKyie CBOVICTBA

BremswmiiBug . .........coiiiiit ... ... ... BecluBerHan xupxocTs
VT bHBI A BEC & v v vt ettt et ettt ettt ot 0,99 mo 1,06
PH (10% PacTBOP) «vvvvvveneeiineennnennnnennnaen...0r10m012
TeMITEPATYPA 3AMEP3AHMUA « ¢ v v v v e ee e eeeeeenenennnnns 32°F(0°C)

Kak B cnyuae ¢ n106b5IM 09UCTUTETIEM
Ha ocHoge [IAB, Hanunyuymmn ounmato-
mwit addexT focTuraercs mpu 6onb-
LINX CKOPOCTAX ITOTOKA.

IIpermymecrsa

® 3derTUBEH IPU HU3KUX KOHLEHT-
paumax

® MoeT UCIT0N1b30BaThCA B COYETAHUN
C KayCTUYeCKuMU 6yhepHBIMU 3KNJ-
KOCTAMU

® He copepxut ankundeHonosbx
ITOKCUIIATOB, IKONI0TUYECKN 6e30-
mmacex

e [IperoTBpallaeT ocaXjeHue TBEPAON
(ha3bl B BUAE TBEPLOTO OCAZiKa Ha ZHE
KOHTEMHEPOB WIN CTBOJIA CKBAXKUHBI

® Be3 3amaxa

® 3dexTnBEH B IPECHON U MOPCKON
BOZE

Orpamraenis

® 3aMep3aeT Mpy TeMIIePaType HuKe
32°F(0°C)

® MoXeT BbI3BaTh OCAKAEHNE OCHOB-
HBIX KOMITOHEHTOB MOOIeN TpUCas-

KU BO BpeMA AJINTENBHOT'0 XPaHEHUA
IIPU ITOBLILIEHHBIX TEMITEPATYPAX.
O6pasoBaBuasca Teepaas hasa nerko
CHOBA PACTBOPAETCA MPU CHWKEHUU
TeMIlepaTyphl.

TokciranocTnp
1 TpeOOBaHIIs
110 OOpaIIeHo

Pe3ynbTaThl UCITLITAHWUM, BHUTONHEH-
HBIX COTJIaCHO Ipouenypam dopmara
HOCNF (CornacosaHHsiit hopmar
0(hUIOPHOIO XMMUYECKOTO YBELIOM-
JIeHUs), TPeOCTABAAIOTCA IO TPebo-
BaHWIO.

06pawmarbcs KaK € IPOMbILITIEHHBIM
XWUMpeareHTOM, UCIIONb3YA CPeLCTBA
3aLUTHL U COONIOfAA MEPHI TPEROCTO-
POXKHOCTY, yKa3aHHbIe B IacIiopTe Ge-
30ITaCHOCTU MaTepuaa.

YrakoBka 11 XxpaHeHe

Jo6aska SAFE-SOLV W mocrasnsercs
B IJIACTMACCOBLIX 60UKAX BMECTUMOC-
TbIO 55 TaU10HOB (208 1).

Hcmonb3oBatne 0603Hayerns SAFE B Ha3BaHUM IIPOAYKTA He YKa3biBaeT U He MOAPa3yMeBaeT ero 6e30macHoCTb s Iiep-
coHana. IlepcoHar, paboTaiommii ¢ faHHLIM MaTepUaoM, 0653aH 03HAKOMUTLCA U CIe[,0BATh BCEM UHCTPYKLUAM IO Ge3omac-
HOCTM W TIPAaBWILHOMY 06PalieHII0, COREPHAMUMCA B TACTIOPTe 6€30IacHOCTI MaTepuana.
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SAFE-SURF WE

PacTBOp ;15 TPOMBIBKM CKBaXWUH
SAFE-SURF WE aBnfieTcA CMeCblo HEUOH-
HBIX ITOBEPXHOCTHO aKTUBHLIX BEILECTB,
KOTOPBI UCTIONb3YETCA AJ1A OUUCTKU

" 3aMellleHUs pacTBOpa Ha BOJHOM OC-
HOBe U TBepAOM (asbl. ITOT CUILLHLIN
I'MAPOGWILHBIA OYUCTUTEND 06eCTIeYU-
BAET OYUCTKY CTBOJIA CKBAXUHEI IIepe,
WCIT0/1b30BaHNEM XUAKOCTU 3aKaHuu-
BaHuA. 01 sddeKTnBHO paspymaeT
(bWIbTPALMOHHYIO KOPKY, OKa3blBaeT
He3HauUTeNbHOE BO3JeNCTBUE HA OK-
PYKAIOWY10 Cpeny.

IIpumenenue

Ouncturens SAFE-SURF WE npepHasHa-
YeH 1715 OUUCTKU CTBOJ1A HeDTAHBIX

W ra30BbIX CKBaXKWUH 10 HauaJla AOObI-
un. OH IPUTATUBAET, YAEPKUBAET

W BbIHOCUT TBepayto a3y us HKT, 06-
CaJiHOW KOJLOHHLI U HA3eMHOT'0 060pY-
LOBAHUS, W MIPENIOTBPALIALT ee TI0OBTOP-
HOE OTJIOXEHUeE.

Ouncturens pacTBOPAIOT B IIPECHO
WIU MOPCKOL BOJle U IPUMEHAIOT B Ka-
yectBe 6ydepHoil )uakoctu. PacTeopst
TOTOBATCA B KOHLEHTpauuu ot 2 10 6%
o 06beMy B BOPOHKE Ha GYPOBOIA.
Cnepyer UCIonb30BaTh 60jee KOHLEHT-
PWPOBAHHLIN PACTBOP IIPU Hoee BLICO-
KOM YpOBHE COZiepPKaHUA YII1eBOL0PO-
LOB B 3aMeIllaeMOM PaCTBOPE.

IIpenmyirecTsa

© [IpoMbIBOYHBbI pacTBOP SAFE-SURF
WE npepncraBnser moYTU HEWTpalb-
Hyto cMechb [TAB, xoTopas ncnonb3y-

XapakTrepHble (py3IdecKyie CBOVICTBA

BHEMTHUM BUZL .« .o vvieiiiieii i iiieeeeneenennnnnn... . Kuakocts

VOEenbHBIABEC « v vt v e eee e eeenn

.............. 1,0 @ 68° F (20° C)

pH (6e3mpuMecen) . ..o vvveiee i, 0T9 09,5

Temmeparypa BCITBILIKU « o vvveen .

€TCA A7A SMYIbIUPOBAHUA U YAED-
XaHWA 0CTATKOB 6YPOBOTO PacTBOpa
W IPYTUX OTII0XKEHWM, KOTOPLIE MO-
T'yT TOBPEAUTb MPOAYKTUBHLI
I1acT

PacTBOpHI 06LTYHO UMEIOT YPOBEHD
pH ot 7,5 no 9,5, uTo He TonbKo mpe-
LOTBpAllaeT BO3LENCTBUE Ha IJACTHI,
YYBCTBUTENbHBIE K IEMEHTY WIN KUC-
J10TaM, HO W ITPefloTBpallaeT KOPPo-
3110 CTann

HenouHzuilh pacTBoOp He U3MeHsAeTCA
II0Z, BO3LEICTBUEM HOPMaJIbHOTO
COZEPXKaHUA UOHOB Kanblina, Mariusa
wnu 6apus, IPUCYTCTBYIOLUX

B OOJILIIMHCTBE BULOB [006aBIseMoit
BOJB

Orpaniryens

He narpesaTb pacTBopbt ¢ SAFE-SURF
WE B pesepsyapax

HUcnonb3yemeie B 3Toit cMecu [IAB
VUMEIOT BePXHIOI0 TOYKY ITOMYTHE-
HUA/OTAENEHNA, IIPU KOTOPOW pac-
TBOP paspenserca Ha aBe (aswl,
06b14HO 0T 104° o 140° F (ot 40°

1 60° C), Ho cnepyeT MPUHUMATD

BO BHUMaHue YCTOVI‘-IMBOCT]: " COCTaB

7106aB1s€MO1 BOZIHI.

ToxciranocTn
71 TpeOOBaHMs
110 OOpaleHIIo

Pe3ynbrarhl NCIBITAHUN, BLITOIHEHHbBIX
cornacHo mpouenypam bopmara HOCNF
(Cornacosanttiii hopmar odduiopHOro

XUMWYECKOTO VBEAOMIEHUS), IIPELO-
CTaBJAIOTCA IO TPe6OBAHMIO.
06pawmarbcs KaK € IPOMbILIIEHHBIM
XUMpEeareHTOM, UCTIONIb3Ys CPEACTBA
3aWUTHL U c06710fas Mepbl IIPefoCTo-
POXXHOCTY, YKa3aHHbIE B TACTIOPTE
6e30macHOCTU MaTepuana.

YmakoBKa 11 XpaHeHue

[o6aska SAFE-SOLV WE mocTasnsercs
B IJ1IaCTMACCOBLIX 60‘IKaX BMECTUMOC-
TblO 55 TaoHOB (208 1).

Hcnonb3oBatue 0603HayeHns SAFE B Ha3BaHUM MPOAYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30macHoCTb Ais IIepco-
Hana. Ilepconan, paboTalomuii ¢ [AHHLIM MaTEPUAJIOM, 06513aH 03HAKOMUTbLCA U CIIEL0BATh BCEM MHCTPYKUMAM IO 6e30macHoc-
TU U IPABWILHOMY 06PalleHNI0, COAEPKALMMCA B TTACIIOPTe He30MacHOCTU MaTepuana.

3LI0MTVK XI9HdIMASG BUT 1I9LH31v3d
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SAFE-SURF WN

PactBop SAFE-SURF WN sBnsercs XuM-
peareHTOM i1 IIPOMBIBKY IEper, 3aMe-
eHUeM, KOTOPbIN UCITIONb3YeTCs B Ka-
YecTBe ounwatouieit 6ydepHoit
XUIKOCTU MeXLY OYPOBLIM PACTBOPOM
Ha BOZHO OCHOBE U XULKOCTbIO 3aKaH-
YUBAHUA. ITOT PACTBOP MPEACTABAELT
€060 CMeCb aHMOHHBIX N HENOHHbIX
ITAB Ha ocHOBe I'110K03bl, pa3pelieH-
HBIN K BhIOpOCY B Benukobpuranum.
Ouuncturens SAFE-SURF WN momoraer

B 3aMelleHUN PacTBOpa U TBepzon da-
3bI U3 IKCIUIYATALMOHHBIX KOJIOHH, YTO
obecreynBaeT XOPOIIYIO0 OYUCTKY CTBO-
J1a CKBAXUHHIL.

IIpumenenue

PacrBop SAFE-SURF WN npepHasHaueH
1A yAQLEHUA 0CTaTKOB HYpOBOro pac-
TBOPA Ha BOJHOMW OCHOBE, & TaKKe Mac-
JIAHON TI€HKU U3 06CafHO KONOHHH,
TPy6 M HazeMHOTo 060pyRoBaHUA. OH
UCIIOJIb3YETCA B KAUECTBE OunLatomeil
Oy (bepHOI KULKOCTU MEXAY OYPOBLIM
PacTBOPOM Ha BOLHOI OCHOBE U XWJ-
KOCTbI0 3aKaHINBAHUSA, B KAYECTBE
OUUCTUTENA 11 HA3eMHOT0 000PYAO-
BaHMs, @ TAKXKE B KAYECTBE PacTBOPA
INA MbITb 6ypoBOit. 06BIYHO
SAFE-SURF WN IIpuUMEHAIOT B KOHLIEHT-
pauum ot 1 1o 10% 1o 06beMY, B 3aBU-
CUMOCTY OT CKOPOCTU ITOTOKA U CTere-
HU 3arpasHeHws. [Ipn 3amMemenun
CKBaXKVHBI UCIIOJIb3YIOT KOHLEHTPALUI0
oT 5 10 10% 1o 06beMy. [Ins 0uucTKU
TIOBEPXHOCTEN KOHL)EHTPAlUA COCTaB-
nseT 2-3% 10 00beMy.

XapakTrepHble (py3IIecKyie CBOVICTBA

BHewHUN BUL ......................BA3KaA KUAKOCTb XKENTOTO BETA
VIEBHBIM BEC &« o v vttt e et et e et ettt et et 1,03 xr/n
0 ORI o1 () Lo o}
TeMITEPATYPA 3aCTBIBAHMUA « ¢« v v v v ve e eeeveeeenenennnnns 32°F(0°C)
TemmepaTypa BCIBIMIKM « o« oo oo v vvvevnnnn ... ... HEBOCTTIAMEHAIOINIACA

PactBop SAFE-SURF WN po6aBnsercs
K TIPECHOV WIN MOPCKO BOJiE, @ TaKKe
B KauecTBe I'MAPOPUILHOTO areHTa ero
L00aBNAIOT B BLICOKOBA3KUE OydepHLie
)ugkocTu. Kax B cnyyae ¢ 1m065M 0un-
cTuTeneM Ha ocHose [IAB, Haunyyumn
ounmaomun 3GdexT gocTuraeTca mpu
60JbUINX CKOPOCTAX ITOTOKA.

IIpermyiecrsa

e Tlonnaercs 6UONOTUIECKOMY Pasno-
EHW0, HEBOCIUIAMEHAIOWNIACH, pas-
pemreH K c6pocy B Bennko6puranun
(OCNS, Kareropwsa E)

® JbdekTUBHO YOANALT BOAY, PACTBOP
W MaCAHYI0 IJIEHKY 13 000pynoBa-
HUA

e TloHWKeHHas BOJHAA TOKCUYHOCTD

® JhdeKrTnBEH B HU3KUX KOHLEHTpa-
mAx

e He TpebyeT 0c060M OCTOPOKHOCTU
TIPU UCTTI0NIb30BAHWUU B HOPMaJIbHBIX
YCNOBUAX

Orpamiraenis

L4 TeMnepaTypa 3dCTLIBAHUA OKOJ10
32°F(0°C)

ToxkcaraHocTb
1 oOpaieHve

OcTpas mepopabHas TOKCUYHOCTb ITPU
(LD50)>2 000 mr/xr.

06pawarbcs KaK € ITPOMbILITIEHHBIM
XUMpeareHTOM, UCIIONb3Ys CPEACTBA
3aWMUTH U CO6TI0fas MEPLT ITPEROCTO-
POXHOCTY, YKa3aHHbIe B TTacropTe Ge-
30MacHOCTU MaTepuania.

YmakoBKa 11 XpaHeHue

Io6aBka SAFE-SOLV WN mocTaenseTca
B IJIACTMACCOBLIX 60YKaxX BMECTUMO-

cTbi0 55 rannoHos (208 1n). 3amep3a-

eT Ipu TemIeparype Hwxe 32° F

(0° C). XpaHuTb Ipy cpenHen Temre-
parype.

Hcmonb3oBatne 0603Hayerns SAFE B Ha3BaHUM IIPOAYKTA He YKa3biBaeT U He MOAPa3yMeBaeT ero 6e30macHoCTb s Iiep-
coHana. IlepcoHar, paboTaiommii ¢ faHHLIM MaTepUaoM, 0653aH 03HAKOMUTLCA U CIe[,0BATh BCEM UHCTPYKLUAM IO Ge3omac-
HOCTM W TIPAaBWILHOMY 06PalieHII0, COREPHAMUMCA B TACTIOPTe 6€30IacHOCTI MaTepuana.
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SAFE-SURF Y

[ToBepXHOCTHO-aKTUBHOE BELECTBO
(TIAB) SAFE-SURF* Y mpepcraBnser
€060t CMeCh HENOHHBIX TIOBEPXHOCT-
HO-aKTUBHLIX BELIECTB U CUNILHOLEN-
CTBYIOLIMNX TUAPO(QUILHEIX areHTOB,
Pa3pabOoTaHHYO A7l OYUCTKU W 3aMe-
eHuns GYPOBLIX PACTBOPOB Ha BOAHOM,
YI71eBOL0POAHON U CUHTETUYECKON OC-
HOAX, a TakXKe TBepron dassl. [Jo6aBKa
SAFE-SURF Y ypanser ocratku 6ypoBo-
'O PacTBOpA U3 06CAHEIX KOIOHH, TPY6
W Ha3eMHOro 060pynoBanus. OHa
CO3J3ET IMYIbCUI0 KOMIIOHEHTOB 6ypo-
BOT'0 PacTBOPA Ha YI/1€BOLOPOLHOMN
WIU CUHTETUYECKOW OCHOBE B BOOHOM
Gbase 1 mpef0TBpPAllAET TIOBTOPHOE
OT/OXeHWe TUAPOPOOHBIX YacTUL
TBEPAOMN a3kl Ha MOBEPXHOCTU TPYOLL.
IIAB SAFE-SURF Y sdbdextuBHO anc-
TeprupyeT GuibTpalMoHHY0 KOPKY,
OKa3biBas IPU TOM MUHUMAJIbHOE BO3-
IeNCTBUE Ha OKPYXKalowylo cpeay. ITOT
CWIbHOZENCTBYIOWMNIA TUAPODUIBHEI
OYUCTUTEJLb IIOMOT'AeT BHITECHEHUIO
6ypOBOr0 PacTBOpa U TBEPAOW (haskt
W3 3KCIUIYaTalMOHHbIX KOJOHH

1 06CafiHO KOJIOHHEL U1 OYUCTKN
CTBOJIA CKBXUHBI IIepe], 3aMelleHUeM
XWKOCTbIO 3aKaHYWUBAHMA. ITO CITO-
COOCTBYET CHUMKEHWIO 3aTPaT Ha Guib-
TpalLNio, yMeHbUIAeT IIOBPEXIEHE
KOJUJIEKTOPCKUX CBOWCTB IJACTa, yBe-
JIUYUBAET MTPOAYKTUBHOCTb U CHUKAET
0611Me 3aTpaTHl IT0 CKBAXKUHE.

IIpumenenne

TIAB SAFE-SURF Y paspa6oTaHo crienm-
IBHO JJIAl UCTIONIb30BAHUA B CTBOJIE
HeTAHBIX WIN Ta30BbIX CKBAXWH 1A
OUWUCTKU Tlepef, TPOBeileHUeM orepa-
1WA 3aKaHYUBAHUA WIN HAYaloM
LOObIYN.

ITAB SAFE-SURF Y ucnonb3yercs
B KauecTBe oumiaomei 6ydepHomn
XUIKOCTU MeXLY OYPOBLIM PACTBOPOM
W KUZKOCTBIO 3aKaHYNBAHUA N MOXET
IIPUTOTABINBATbLCA Ha OCHOBE IIPECHOA

XapakTrepHble (py3IdecKyie CBOVICTBA

BremnmiBug .. .......iiiiii ittt .. ... TIPO3PAYHAA XUAKOCTD
BaATTAX & vt ettt e e, CIUPT
VRenbHBIMBEC . oot vv v iiiiieiieeinennennenneen.....0T095701,05
PH (KOHLEHTPUPOBAHHBIA TTPOLYKT) « + ¢ v e e e vee e eeee e eaeeennennn 7
TeMMepaTypaIaBIeHNA . o oo vvevnerennneennneenn.....<32°F(0°C)
TeMITEPATYPA BCITBIUTKM & ¢ v v v v veeeee e veveenenennns >212° F (100° C)
PacrBopumocTb .......... ... . oi ... ... .. CMEUIVBAETCA C BOAOW

BOZIbI, MOPCKO74 BOZILI U COJIAHBIX pac-
TBOPOB. PacTBOp MOXET UMETb KOHIIEH-
Tpaumio ot 6 10 12% 1o 06beMY B 3aBU-
CUMOCTY OT PAcXofia OTOKA, BpeMeH!
BO3ZEICTBUA W CTENEHU 3arpA3HEHUA.

IIpermymrecTsa

e [TAB SAFE-SURF Y - 3T0 6113Kas

K HeWTpasIbHOW, HEWOHHAA CMeCh IT0-
BEPXHOCTHO-aKTUBHbIX BelecTB

W I'MAPOGUIBHBIX areHTOB, KOTOpas
3¢ deKTNBHO IMyNLIUPYET U YAED-
)XUBAeT BO B3BELIEHHOM COCTOAHUU
0CTaTKU 6ypoBOr0O pacTBoOpa U Lpy-
TUe OTJIOXEHUS, KOTOPHIE MOTTIN Ok
IIPUBECTY K TOBPEXEHNIO KOJL1eK-
TOPCKUX CBOWCTB IU1acTa

PactBopyr, Kak mpaBuno, umetor pH
0T 7 710 9, YTO TTIOMOTaeT KOHTPOAUPO-
BaTb BO3MOXHY KOPPO3UIO CTann
Henonnsiit pacTBOp He MOZBEPXEH
BO3JENCTBUI0 HOPMAJILHOTO YPOBHSA
KOHLEHTPALUU NOHOB KaJlbliWs, Mar-
HUA WIn 6apus, 00HAPYKEHHbIX

B GOJIBIIMHCTBE TUIIOB BOALI 1S IIPU-
TOTOBJIEHUS pacTBOpa

He copepxurt sTokcunaros ankunde-
Hona

IIAB SAFE-SURF Y B HopBerun
IIPUCBOEHA «XKEeJTasn» KaTeropus

IIO ITOKa3aTesAM 3K0JI0TNYeCcKOon
6e3omacHoCTI

ToxkcimunocTb
11 TpeOOBaHMs
110 O0OpaleHNIo

Pe3ynbraThl UCTIBITAHUN, BLIIIOHEHHbIX
cornacHo mpoueznypam ¢opmara HOCNF
(Cornacosanusrit hopmar odduroproro
XUMUYECKOTO YBELOMIEHUA), IPENO-
CTaBJANOTCA ITO TPEOOBAHMIO.

Wsberars nmomagadua B rnasa
W Ha KOXY. BEIMBITH pyKu mocne
paborst ¢ BemectsoM. [Ipu pabote
C IIPOAYKTOM PEKOMEHAYETCA UCITONb-
30BaTh MePUATKU U 3aUUTHLIE OUKU.
IIpu momaaaHum Ha KOXY IIPOMBITD
YYaCTOK BO3AeiCTBUA 0OUILHEIM KO-
naunvecTBoM Bozsl. [Ipu nomaganuu
B IJla3a IIPOMBITh OOWILHEIM KONnye-
CTBOM BOZHI 1 06paTUTbCA 33 MELU-
UMHCKo momousio. ITAB SAFE-SURF Y
He UMeeT OrpaHUYeHUN ITPU TPaHC-
TIOPTUPOBKE.

YmakoBKa 1 XpaHeHue

CraHpapTHas YIIaKOBKA: eMKOCTb
06bemoM 211,3 rannona (800 nUTPOB).
JIpyrve TUIH yIaKoBKU: IO Tpe6o-
BaHUI.

XpaHUTb B TepMETUYHO 3aKPHITOM
KOHTeWHepe IIPU TeMIIEPAType OKPy-
Xatowen Cpensl.

Ucronb3osanue o603Hauenns SAFE B HasBaHUM MPOAYKTA HE YKa3bIBAET U HE TIO[Pa3yMeBaeT ero 6e30MacHOCTb ANlA Mepco-
Hana. Ilepconan, paboTalomuii C LAHHLIM MAaTEPUATIOM, 06513aH 03HAKOMUTLCA U CIIE[0BATH BCEM MHCTPYKUMAM IO 6€30macHoc-
TU W TIPAaBUILHOMY 06palleHuio, CONEePKalMMCs B ITACTIOPTe 6e30MacHOCT MaTepuana.

3LI0MTVK XI9HdIMASG BUT 1I9LH31v3d
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SAFE-FFPICKLE

Iobaska SAFE-T-PICKLE* siBnsieTCs BbI-
coK03QPeKTUBHBIM, HeapOMATUIECKUM
PaCcTBOPUTETIEM TPYOHON CMA3KU C BLI-
COKOW TeMITIepaTypOM BCIILILIKY, HE CO-
Lep)KammM 00611eU3BECTHIX KAHLEPO-
reHoB. IQGEKTUBHO OUNLLLAET
pacIpocTpaHeHHbe COEUHEHUA Ha OC-
HOBe Me[in U UMHKa. BricTpozencTsyio-
meMy pactBopurento SAFE-T-PICKLE
TpebyeTcs MUHUMAbHOE BPEMSA BO3-
ZencTBus, oH 3pdeKTUBeH IPU pasnuny-
HBIX TEMITEPATYPAX U ULEANILHO ITOfX0-
IUT ANs IPUMEHEHUSA B I1y60KOBOLHOM
6ypeHnu.

ITpumenenme

PacrBopurens SAFE-T-PICKLE ypanaeT
W3NIULIHIOW TPYOHYI0 CMa3sKy, KOTOPYIO
WCIIO/b3YIOT ISl CMA3bIBaHUsL TPYOHOMN
Pe3b0bl BO BPEMSL CIYCKOMIOABEMHLIX
ormepaunit. IGPeKTUBHOCTb OUUCTKU
3aBUCUT OT CKOPOCTM IIOTOKA U OT Bpe-
MeHU Bo3peiicTauA. [Ipu ckopocTy mo-
ToKa 120 GpyTOB/ MUH peKOMeHAYeTCA
KOHTAKT IPOLOJLKUTENBHOCTbIO MATD
MUHYT (36,6 M/MUH). 3aKaunBaHue

B GYPOBYI0 KOJIOHHY JOJKHO PO~
XaTbCA L0 TeX 0P, II0KA PaCTBOPUTD He
OYZLeT HAaXOUTHCA B HECKOJIbKUX Bap-
PenAX OT KOHLA KOJOHHbL. 3aTeM pac-
TBOPWTEb [I0JLKEH ObITh HAMpaB/ieH
00pPATHLIM IIOTOKOM W3 CKBa)KUHLI HA
MaKCUMaJlbHO JOIYCTUMO CKOPOCTU
s 6osee MOJHOTO YAANeHNs UHOPOA-
HBIX OCTaTKOB, BHIYMULIEHHBIX U3 TPYOHI.
Ecnv mocne uupKynaunum pacTBopuTens
TPYOHOI CMa3KN UCTIONb3YETCA Tpa-
BWIbHAsA KUCJ10TA 1A YAAIEHUA OTI0-
)KEHWIL Ha CTEHKaX TPYO, pacTBOpUTENs
W 0TPabOTaHHO KUCL0TL, IPOMBIBOY-
HBIE XULKOCTU, BLIXOZLALINE U3 CKBAXKU-
HbI, HE [OJDKHBI CMELINBATLCA 10 TI0J1-
HOW HEeNTpann3aumm KUCI0THL
KasbLIMHUPOBAHHO conont (2 dyHTa
[0,9 kr] Na,CO; / rannon 15% HCL).

[Ins monHoro ouuieHus 6ypoBsoit Ko-
JIOHHLI OT UHOPOZHbIX OCTAaTKOB ITOCT1e
WCITI0N1b30BaHUA TPABWILLHOTO PacTBOPa
oTpe6byeTCst 1B€ MPOMBIBKY C IIOJIHLIM
3aIONIHEHUEM 00bEMA KOJLOHHbL.

XapakTrepHble (py3IdecKyie CBOVICTBA

BHEWHMABUA . .o oo i vt it i e et e et ... . IPO3pPAYHAA KULKOCTD

........... [IpMATHBIN, UNTPYCOBLIA

Ynenvhbii Bec (Specific gravity) ...t ... 0,82

PacrBopumocTb (B BOZIE) + e

................... OyeHb HU3KasA

TemMmepaTypa BCILILIKN . . . .. 144° F (62° C) (ITOCTOAHHO 3aKPHITHII TUTelb)

[Tpumep: 06beM/CKOPOCTb 3aKauKH,
Tpebytomuecs as o6ecrneveHus Bo3-
LeNCTBUA IIPOLOKUTENLHOCTbIO 5 MU-
HYT B OYPWIbHO KONOHHE AUaMETPOM
5,5 niovima (139,7 Mm) 24,7#:

CKopocTb 3aKaukun 06beM
(6appenn/muH) (rannonsr)
2.0 420
2.5 525
3.0 630
3.5 735
4.0 840
4.5 945
5.0 1,050
IIpenmymrecTsa

® [[peBOCXOMHLIN PacTBOPUTEND IS
yIaneHus TpyOHO cMa3kn

® 3¢beKTUBHO PaCTBOPAET TPYLHOYAA-
JIleMY10 CMa3Ky Ha MeJHOW 0CHOBe

® BricOKas TeMIeparypa BCITBILIKU

e He copeput 0611en3BecTHbIE KaH-
lleporeHsl

® He cOpepXUT OIacHbIE KOMIIOHEHTbI
(6er30mn, 3TUNGEH307, TONYOT,
KCWIom)

e Tpe6yeT MUHUMAJIBHOTO (~5 MUH)
BPEMEHU BO3LeiCTBUA

Orpaniryenns

e He peKOMeHAyeTcs psAMoe CMeNInBa-
HUe ¢ kucnoroii. Kucnoty, Bo3spaua-
01LY10CA U3 CKBAXKUHLL HE0OXOLUMO
HeWTPaNU30BLIBATS IIPU TOMOILU

KanbLUMHUPOBAHHOMW consl (2 hyHTa
[0,9 kr] Na,C0s/rannon 15% HCL)

ToxciranocTnb
11 TpeOOBaHMs
110 OOpalleHIIo

Pesynbrars 6M010rMYeCKOM TPO6LE
IIPeOCTaBAAITCA IO TPEHOBAHUIO.

06pawarbcs KaK € IPOMbILITIEHHBIM
XUMpeareHTOM, UCIIONb3Ys CPEACTBA
3aIMUTH U CO6TI0fas MEPLT ITPEROCTO-
POXHOCTY, yKa3aHHbIe B TTacropTe Ge-
30MacHOCTU MaTepuana.

YmakoBKa 11 XpaHeHue

[lo6aBka SAFE-T-PICKLE yriakoBbiBa-
eTcs B 60YK1 BMECTUMOCTbI0 55 rajo-
HOB (208 11), TPAHCIIOPTUPOBOYHbIE
pe3epByapsl BMECTUMOCTbI0 330 ranno-
HOB (1,249 n) unu 550 rannoHos
(2,082 n).

XpaHWTb B CYXOM, XOPOLIO IIPOBET-
pUBaeMoM MecTe. XpaHWUTb KOHTENHED
IUI0THO 3aKPHITHIM. Pasmemars Bpanu
OT UCTOYHWKOB TEIU1a, UCKD W T/IaMEHN.
XpaHWTb BAAIN OT HECOBMECTUMBIX BE-
wecTB. BuinonHATh TpeboBaHus 6e30-
TIACHOTO XPaHEHWA Ha CKJ1aflaX B OTHO-
LIEHUW YKNA[KU Ha [I0A0HAX,
TiepeBA3LIBAHNA, YIIAKOBKU B YCAL04-
HY10 TU1IEHKY U/WIN LITa6eNnpoBaHuA.

Hcmonb3oBatne 0603Hayerns SAFE B Ha3BaHUM IPOAYKTA He YKa3biBaeT U He [0APa3yMeBaeT ero 6e30macHoCTb s Iiep-
coHana. IlepcoHar, paboTaiommii ¢ faHHLIM MaTepUaoM, 0653aH 03HAKOMUTLCA U CIe[,0BATh BCEM UHCTPYKLUAM IO Ge3omac-
HOCTM W TIPAaBWILHOMY 06PalieHII0, COLEPHAMMCA B TACTIOPTe 6€30I1acHOCTI MaTepuana.




PEAFEHTHl OMA BYD®EPHBIX XVOKOCTEW

SAFE-VIS E

Yunkuit sarycturens Safe-Vis E npep-
CTaBnseT cob60i CYyCIeH3unio BLICOKO-
KauyeCTBEHHOTO MONUMepa TULPOKCU-
3TWILEJLI0J1035l B XOPOLIO
OUUIEHHO Hecyllei 0CHOBE MUHe-
panbHoro macna. IIpucaaxa Safe-Vis E
paspaboTaHna s 3aryueHus Cons-

HBIX PACTBOPOB Ha OCHOBE eANHOMN
conu CaCl2 u Bcex TanougHbIX CO-
JIAHBIX PACTBOPOB MOHOBANEHTHLIX
coneit. KoHuenTpaums mpucaaxu
06bs19HO cocTasnser ot 0,5 1o 1,5 ran-
noxa/6appens (ot 1,9 fo 5,7 n/6ap-
PEJb) XKUAKOCTU 3aKaHYUBAHUA.

Safe-Vis E ymakoBbiBaeTcs B IiacTu-
KOBbIE KQHWUCTPSL IT0 5 TaJlI0HOB
(18,9 n). Safe-Vis E copepxwut ot
16,5 no 17 dynros (ot 1,9 fo 5,7 dyn-
TOB/6appesnb) IMAPOKCUITUILLLEIIIONO-
3BT Ha KaHWUCTPY B 5 rannotos (18,9 n).

SAFE-VIS HDE

Yupxuii 3arycrurens Safe-Vis HDE
IIpeJiCTaBAAET COOOM CYCIIEH3UIO BHICO-
KOKQueCTBEHHOr'0 II0JIUMEePa TUAPO-
KCUSTWILEJULI0N03H! B BOLOPACTBOPU-
MON Hecywen ocHoBe. Penentypa
TIPUCAZIKU CTIelManbHo paspaboTaHa
L7151 BLICOKOITIOTHLIX COJIAHBIX PACTBO-
pos CaCl2, CaCl2/CaBr2, CaBr2, CaBr2,

CaCl2/CaBr2/ZnBr2 u GonbumHcTBa
LPYIUX ABYXBaJIEHTHHIX COJIAHLIX pac-
TBOPOB. KoHueHTpauus 06u19HO
COCTaBJISAET OT 2 710 5 raJI0HOB/6ap-
pens (ot 7,6 1o 18,9 1/6appenb) KUg-
KOCTY 3akaHuusaHus. PacTBopst ZnBr2
TPe6YIOT IPUMEHEHNA CIIeLUANIbHBIX
TIPOLeAyp IPUTOTOBIEHUA B AMalla30He

moTHocTen oT 15 o 16,5 dyHTOB/
rannoH (ya. Bec ot 1,8 no 1,98).
Safe-Vis HDE ynakoBbIBaeTCA B Ilac-
TUKOBbIE KAHWUCTPSI IT0 5 TJII0HOB
(18,9 n). Safe-Vis HDE copeput
4,5 ynra (2,04 Kr) IMppoKCuaTUILLEN-
J1107103b1 HA KAHWUCTPY B 5 TAJIOHOB
(18,9 n).

SAFE-VIS OGS

SAFE-VIS 0GS mpencraBnset coboit
CYCITEH3U10 BLICOKOKAYEeCTBEHHOT'O
TOAIUMepa IMAPOKCUITUIILLENTIIONO03H

B CMHTETUYECKOW Hecylleil 0CHOBE,
IVNCIIeprMpyemoii B Boze. Penentypa
¥upkoro 3arycrurens SAFE-VIS 0GS
crielanbHo paspaboTaHa i COOTBET-
CTBUs TPe6GOBAHUAM IT0 COLEPIKAHNIO
He(TU 1 KOHCUCTEHTHON CMas3Ky,

WCITLITAHWN IO JIeTAJIbHOW KOHLeHTpa-
uun LC50 n nenbitannin mo Gopmuposa-
HWI0 CTAaTUYHOW HeDTAHO ITIeHKN

1A nmpuMeHenusa B Mexcukanckom
3anuBe. [IpoayKT 3aryumaer consHble
pactBopst ¢ eguton consto CaCl2

n CaBr2 v Bce conAxble pacTBOPHL
MOHOBaNEeHTHbIX conet. KoHueHTpa-
1MA TPUCAZIKU OOLIYHO COCTABNAET

ot 0,5 no 1,5 rannona/6appens
(ot 1,9 po 5,7 n/6appenb) KUAKOCTU
3aKaHYNBAHUA.

SAFE-VIS OGS ymakoBbIBaeTcA B Ia-
CTUKOBLIE KAHUCTPHI IT0 5 TajljloHOB
(18,9 n). SAFE-VIS OGS conepxut ot
16,5 no 17 dynros (ot 7,5 1o 7,7 Kr)
TUAPOKCUITWILLETUII0NO03bE HA KAaHUCTDPY
B 5 rannoxos (18,9 n).

Hcronb3oBanue 0603Hauenns Safe B Ha3BaHUM MPOAYKTA HE YKA3bIBAET U HE [TO[iPa3yMeBaeT ero 6e30MacHOCTb A/ls TepCcoHa-
na. IlepcoHasn, paboTaloLUImii ¢ LAHHBIM MATEPUATIOM, 00513aH 03HAKOMWUTLCA U CJ1€0BATh BCEM UHCTPYKLUAM IO 6e30macHocTn
W IIPaBWILHOMY 06paleHuio, COREePIKAUMCA B ITACMOpTe 6€30II1acHOCTY MaTepuana.

3LI0MTVK XI9HdIMASG BUT 1I9LH31v3d
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LINER TOP TEST PACKER

O0aacTp npuMeHeHNs

Yerpoiicrso Liner Top Test Packer
(LTTP) paspaboTaHo A MpOBeReHUA
PaboT 1o OMpeccoBKe MOABECKU XBOC-
TOBWKA C L|eJ1bl0 IPOBEPKU ero repMe-
TUYHOCTU TTePefl CMEHOMN XULKOCTEN.
Koncrpykuua LTTP nossonaer npepnot-
BPATUTb MPEXLEBPEMEHHYIO YCTAHOB-
Ky Ilakepa BO BPEMS CITyCKa B CKBaXW-
HY, a TaK)XXe UCIOJb30BaTh A0 W [ocne
HEro MOJIHBIA KOMIUIEKT UHCTPYMEH-
TOB JJ11 OUNCTKW CKBKUHBL. Bo3MoXx-
HOCTb CITyCKa WHCTPYMEHTA BO BPEMSA
pa3bypuBaHus 1|eMEHTHOTO MOCTa,
YCTaHOBJIEHHOTO U3-3a 3aKYIIOPUBaHUA
TBOJ1a CKBaXKWHBI, U IPOBELEHNA UCITHI-
TaHUA T'OJI0BbI XBOCTOBUKA COKpallaeT
IIPOLLOJKUTENLHOCTD CITYCKOTIObEM-
HBIX OITepalmii ¥ TPOU3BOACTBEHHLIE
Pacxopsl.

cnoab3oBanmne
VHCTpYMeHTa

Bni6path HyKHLI YCTAaHOBOYHBLIN BeC
IyTeM U3MeHEeHUA KOJIUYeCTBa Cpes-
HBIX IITU(TOB, TPEAYCMOTPEHHBIX

B UHCTPYMEHTeE. 3a CYEeT UCII0/b30Ba-
Hua Liner Top Test Packer co3paercs
3HAYUTEJIbHAA TJI0WAZb TEPEYCKHLIX
OTBEPCTUN, IT03BONAIOWAA IIOBLICUTD
CKOPOCTb CITYCKOTIObEMHLIX OIlepa-
uuit. Kommanua M-I SWACO pexomeHzy-
€T UCII0J1b30BaTh CKPEOOK-MarHnT
SHORTY* HemocpepcTBerHo oz LTTP,
YTOOLI OUUCTUTb YYACTOK YIUIOTHEHUA.
[Ins 06paboTKM ro0BLL XBOCTOBUKA
MOXHO WUCITON1b30BaTh HEIIPOXOLHON Ka-
nu6p. [locne 0YUCTKM MecTa Ans mpo-
BeJleHUA UCTILITAaHUA, yeTaHoBUTL LTTP
W cpe3arb WTUGTH, 4719 FepMeTU3aLmumn
TaKepa ¥ 3aKpPLITUA 30HLI ITEPEIYCKHbIX
orBepcTUit. [locne OKOHYAHUA UCTILITA-
HUA, CNefyeT MOAHATb UHCTPYMEHT.

Oco6ennocty u [Ipenmyiecrsa

e Bonburas muowaznb MepenycKHbIX
OTBEPCTU [I03BONIAET YBENUYUBATD
CKOPOCTb IIPOBEJIEHUsL CITYCKOIMOAb-
€MHBIX OIepaLuii U UCKIII0YaeT CBa-
6upoBaHwe, BLI3LIBAEMOE pacuInpe-
HUEM KOMIIOHEHTOB

Mncrpyment LTTP aBnserca HeoTsb-
€MJ1eMbIM KOMITOHEHTOM CUCTEMEL
3aMelleHIA 33 OfHY CITYCKOIIOAbEM-
Hy0 oIlepanuio

IIpocToTa B 06paueHmnn Ha paboueit
owmazake 6yposoit

e [IpocToe BBeZieHMe B A€NCTBUE IO
IOCTWXEHUN YCTaHOBOYHOT'O BECA
(ot 3000 o 30000 dyHTOB [OT 1361
10 13608 kr])

e TIpocToe OTKIIOUYEHWE IPU TIOfbEME
VHCTPYMEHTA BBEPX

© KOHCTPYKUMA WHCTPYMEHTA MT03BO-
J5eT TPOBOAUTD 06PATHYO IPO-
MBIBKY

© BO3MOXHOCTb IIPUMEHEHUA BO Bpe-
M pa3bypuBaHus LieMeHTa

Hapy»xHb1it AMaMeTp 06capHoM KonoHHsI ¢ LTTP (a10iiMbr)

7 s

B

LTTP
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Stack the
outcome in
your favor.

Drilling and completing
the reservoir is no game,
S0 it shouldn’t be a
gamble, either.

The products, services and solutions
within the M-I SWACO" WELLRORT

ITVITY® oftering remove the

work, and the gamble, from those
1

and effectively completing it. Within our

critical steps between drilling the well

WELLBORE PRODUCTIVITY solutions, oper

ators have access to projec
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Mi SWACO

A Schiumbarger Company

www.miswaco.slb.com
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WELL COMMISSIONER

YuukanbHocTs nucTpyMenTta WELL
COMMISSIONER*, BXOZAIIETO B ITAaKET
pelIeHuUi Ans MOBLILIEHUA TPOAYKTUB-
HOCTW CKBaXXWHBI OT KOMITaHun M-I
SWACO (WELLBORE PRODUCTIVITY*), 3a-
KJLI0YaeTCA B TOM, YTO €r0 KOHCTPYK-
1]UA IT03BOJIAET ITPOBOAUTD UCCEL0BA-
HUs IO 0TPAbOTKE CKBAXXUHBL HA
ToZiBECKe U HallIMaKe XBOCTOBUKA Of-
HOBPEMEHHO C OYUCTKOW CKBAXKUHHL.

C momo1mblo JAHHOTO MHCTPYMEHTA
MOXHO BLITONIHATb TIOA0OHLIE UCCe-
LOBaHMA B 11060€ BPEMs B TEUEHNE
BCET0 CPOKa 3KCIULyaTalUWU CKBRKUHLL.
B He3aBUCMMOCTU OT TOT'O, KOTAA CITyC-
KaeTcs UHCTPYMEHT, pe3yJbTaTOM AB-
JIAETCA CYLleCTBEHHAA SKOHOMUA Bpe-
MeHU paboTsl OYPOBOW MO CPABHEHUIO
C IIPUMEHEHUEM IPYIUX METOZLOB UC-
CJ1eI0BaHMIA IT0 0TPABOTKE CKBAKUHBL.
IIpu ncronb30BaHUN CUCTEM Ha yTIle-
BOZIOPOAHOI 0CHOBe HAGNIOAALTCA 3HA-
YUTEJIbHOE COKpaljeHne 06beMoB Heb-
Te3arpA3HEeHHOW MOPCKO BOALL UK
CONAHBIX PaCTBOPOB.

OrarmanreabHbie
JepThl

[Ipumenenue nxcrpymenta WELL
COMMISSIONER nCKt04aeT HeoOXoamn-
MOCTb B KOHTPOJIUPYEMOM 3aMeleHun
BCEW CKBAXUHLI HA XXUJKOCTb MEHbIIEN
IUI0THOCTY C ITIOMOLLbIO APOCCENA TIPU
3aKpPLITOM 6J10KE MPEBEHTOPOB.

Oco0eHHOCTH

® ENUHBIN CeprevyHuK

® Berpoennsii GoHaps RAZOR BACK*
(ckpebok)

e IlenbHas TopueBas ppesa Ans 06pa-
6O0TKM TOJ10BLL XBOCTOBUKA

® BcTpoeHHBIN MePeyCKHOMN KamaH
TIOZl MAHXETO

© CTaHAAPTHLIA MHCTPYMEHT paccum-
TaH Ha Ilepernay, aasnexus fo 5000
byHTOB/KB.L101IMOB (345 6ap)
n TeMneparypy fo 302° F (150° C)

® VIHCTPYMEHT BLICOKOTO iaBJleHUA
PacCYUTaH Ha Mepenay, LaBleHus 10
7000 dyHTOB/KB.A101MOB (483 6ap)
n TemMneparypy fo 302° F (150° C)

UK Patent 2,374,366; U.S. Patent 6,896,064

[TpyHIIm paboTh!

Wnucrpyment WELL COMMISSIONER
CITYCKaeTCs B CKBAXUHY Ha 6Y-
PWIbHLIX TPY6aX B TAKOM IIOJI0KeE-
HWUW, 4TOGLI OH MOT OIYCTUTHCA HA
MONIMPOBAHHYI0 OCAZl0YHY10 Myd-
Ty (PBR) mopBeCcku XBOCTOBUKA,
KOTZia KOMITOHOBKA AN OYUCTKU
HAaXOAUTCA Ha TPOEKTHON Tyou-
He. BcrpoenHtiii porapb RAZOR
BACK ITPOBOAUT 0YUCTKY IEPen, yIi-
JIOTHUTENILHOW MAHXETOW U ITOA-
TOTaB/IMBAET 30HY YCTAHOBKU Ca-
MOT0 MHCTpYMeHTa. Bo BpeMsa
CIIyCKa B CKBXWUHY IEPEMyCKHON
KJlamaH [of, YIUIOTHUTENbHO! MaH-
YETOV OTKPLIT, I03TOMY MOXHO
MIPOBOANTD LIUPKYIALMIO Ha BBICO-
KO CKOPOCTY, TIPU 3TOM KULKOCTb
He GYZieT TPOXOAUTb BOKPYT
BHELIHEN YaCT YIJIOTHUTEJbHOM
MamxeTs (PucyHok 1).

w Safety trip
button

PucyHoxk 1. IToOHAMb UHCMPYMeHM
Ha0 XBOCMOBUKOM U HAYAMb YUDKYAA-
yuto u o6pabomxy 6yposozo pacmaopa.

IIpermyiecrsa

e CoxpaieHune BpeMeHu bypenns
W yNydIIeHne KagyecTBa OUUCTKU
CTBOJIa CKBAXKUHBbIL

IIpocroTa sxcrnyaranun

B03MOHOCTb IIPOBEMIEHUA UCCIIE0-
BaHWIA [0 0TPABOTKE CKBAXUHLL Ofi-
HOBDEMEHHO C OUUCTKOMN CKBAKUHbL

Bo3MoxHOCTb TPOBEAEHNA OIepa-
1mit 6yperna u hpe3epoBaHmns mpn
HaIMYUU UHCTPYMEHTA B KOMITO-
HOBKe

© Cm(pa]uelme KOJIn4yecTBa 0TX010B

00000

Aetod e
]
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TaxKe moasnaeTCA BOSMOXHOCTb He
TIPOBOANTb OTAENBHBIN CITYCK C U3BT1e-
KaeMbIM ITaKepoM 1A TPOBefieHNA UC-
CIefloBaHUA, YTO 3HAYUTETILHO SKOHO-
MUT BpeMs paboTsl 6YpoBOi.
Bnaropaps ycrpoiicrsy WELL COMMIS-
SIONER 0ITpeCcCOBKY MOXHO IIPOBOAUTD
Ha 06CafiHOMN KOJI0HHE WIN XBOCTOBU-
ke. B pesynbrare nmpumeHeHWA YCTPOu-
CTBa Hab10[]A€TCS 3HAUUTEIIbHOE
yMeHblIeHWE 06BEMOB OTXOZO0B B BUTE
3arpA3HEHHbIX XUAKOCTEN.

Ucmoap3oBanme
VHCTPYMeHTa

Ilocne ycTaHOBKM TOPLEBOM Gpesst Ans
00paboTKM ro0Bbl XBOCTOBUKA Ha IT0-
JIMPOBAHHOI TT0CaA0YHO MydTeE, ET0
MOXHO TPY HE06XOANMOCTY UCTIONb30-
BaTb 1A 06pPabOTKN BEPXHEN YaCTU
TIONMPOBaHHON MyGTHL. B cnyyae cyc-
Ka HWXe UHCTPYMEHTa, Kannbpytomas
(bpe3a MOXeT 6bITb UCTIOTIb30BaHA [1S
OUUCTKN BHYTPEHHEN IIOBEPXHOCTU
My DT

ITocne 3TOr0 B BEPXHWIA yYaCTOK 6Y-
PWILHO TPYOLI 3aKaUNBAETCS PACTBOP
HWU3KOW IJIOTHOCTU Ha BOJHOW WU YT-
JIeBOZLOPOLHO OCHOBE JJ1A CHUKEHUA
TMPOCTATUIECKOTO JAB/EHUA B 30HE
TIepPEeKPLITUA HU3a NPeAbiAyLen obcan-
HOA KOJLOHHBHI U Ha 6auIMaKe XBOCTO-
BuKa. [Ipu coxpaHsAioneMca IPOTUBO-
LLaBJEHUN B OYPWIbHOI TpyGe,
WHCTPYMEHT OIYCKAETCA Ha TOJI0BY
XBOCTOBWKQ, YCTAHABAUBAETCA YIUIOT-
HUTEJIbHAA MaHXeTa U 3aKPLIBAETCA
TIepeIlyCcKHOM KnamaH. Bo BpeMs cTpas-
JIUBAHUs TPOTUBOAABIIEHMS TIPOBOAUT-
Csl NCCTIE0BAHUE IO 0TPABOTKE CKBA-

PucyHok 2. MednenHo cmpasumsp dasneHue
8 mpybax 054 Hauana nposedeHus pabom
no ompabomxe CKBWKUHBL.

)KUHBI, KOTOPOE 3aKIII0YaeTCs B KOHTPO-
Jle TIOBLIIEHUS AaBNeHUS B 6YPWIbHOMN
Tpy6e€, yKa3kBAlOWEro Ha MpUToK (Pu-
CYHOK 2).

Tlocne 3aBepurenns pabot, He06xo-
LMMO BOCCTAaHOBUTb UCXOLHOE IIPOTU-
BOZLaBJleHWE, TIORHATb UHCTPYMEHT,
4TO6H 0CBOOOANTD YIUIOTHUTETILHYIO
MAHKETY, X OTKPHITh [IEPEMYCKHON KNa-
maH. Terepb MOXHO ITPOBECTY OMepa-
LMW IO OYUCTKE U TTEPEBOAA CKBAXKUHbL
Ha JXWLKOCTb 3aKaHuMBaHUA. [ina mo-
BLILIEHWS CKOPOCTU LMPKYAALUN HAT,
T0JI0BOW XBOCTOBUKA MOHO UCIIO/b30-
BaTb MHOTOGYHKINOHANLHOE LMPKYA-
uMoHHoe ycrpoiicto (MFCT).

DKCILAyaTal[IOHHbIE
IapaMeTphI

Ecnu mnanupyeTcs ncmonb3oBaTh
MFCT n WELL COMMISSIONER B ofiHOW
KoMmmoHoBKe, kommanusa M-I SWACO ro-
TOBA ITPOBECTU aHANU3 CKPYUUBAOIUX
W OCEBLIX Harpy30K Ha KOMIIOHOBKY,
LA IOATBePXKAeHUA 3 PeKTUBHOTO
HaTAXEHUA KOJIOHHbI J TOJI0BHI XBOC-

DKCIAyaTaIiOHHbIE TapaMeTpPhl

MaxcumanbHas
Pasmep MHCTPYMeHTa | CKOPOCTb BpaleHs
(o6capHOM KONOHHLL), |  IPU HaTAXEHUY,

MakcumanbHas MakcumanbHas

CKOPOCTD BpaleHWs | Harpy3ka Ha UHCTPYMEHT
IIPU CXKATUK, 06/MUH

IIpU BpalleHNY,

IHOVMBL 06/mMux GbyHTSL (KT)
7-8% 100 60 5000 (2268)
9% - 103/, 120 90 10000 (4536)

9710 061ME PEKOMEHAAL UM, KOTOPLIE TPU HEOGXOAUMOCTHU MOTYT NIEPECMATPUBATCA B 3aBUCUMOCTM OT KOHKPETHBIX

06CTOATENBCTB.

TOBWKA BO BPEMS CITyCKa B CKBAXUHY
6e3 BpameHus co ckopocTsio 150 dy-
TOB/MuH (46 M/MuH). [Ipu ogHoBpe-
MeHHOM crycke WELL COMMISSIONER

n MECT, spdekTnBHan Harpyska (Ha-
TAKeHUe) KonoHHb Huxe WELL COM-
MISSIONER LO)KHA COCTaBAATD,

o KpaiHeit mepe, 10000 dyHTOB
(4536 Kr), KOTZa MUHCTPYMEHT HaXo-
uTca Ha paboueit rnybute. [Ipu apy-
T'UX 3HAUEeHUAX, CleflyeT PacCMOTPETh
BO3MOXHOCTb ITOBLIIEHWA CMElleHNA
MECT, ciycka MeXaHWYecKu yIpasnse-
moro MECT pnis TsXKensx yCuoBuit pa-
60TH MK 106aBLEHUS HATPY3KU Ha
HWKHIOK YacTb 6YPUILHON KONOHHHL
3a cyet YBT.

PekomeHpyeTcs UCIIONb30BATh KaNU-
6pytomyto dpesy ke WELL COMMIS-
SIONER [1f IOMPOBKU BHYTPEHHEW Ya-
CTWU My(THL 47151 KOJIOHH-HAZICTABOK. ITO
T03BOJIAET CHU3UTb OITAaCHOCTb CKOIIe-
HUA LleMEHTHO KOPKU UK APYTUX
WHOPOAHBIX OCTaTKOB, KOTOPLIE Mellla-
10T YCTaHOBKe UHCTPYMEHTa Ha My(Te
I715 KOJIOHH-HaZCTaBOK WU IIOJINPO-
BAHHON ITocapoyHon mydre. Makcu-
MaJlbHast CKOPOCTb CITCKa W IMOLbeMa
WHCTPYMEHTA U3 CKBAXUHBI COCTaBIAET
150 dyToB/MuH (46 m/MuH). locTnub
HY)XHOTO JiaBJleHUs PU ITPOBELEeHNI
PaboT 1o 0TPabOTKE CKBAXUHLL BO3-
MOXHO TOJIbKO ITPU YCII0BUM, UTO OKOH-
yarenbHas BeWYMHA Harpy3Ku Ha cuc-
TeMy IIOf}BECKU XBOCTOBUKA HAXOUTCA
B ITpefiefiax KCIUYaTAUNOHHLIX MTapa-
MEeTpOB.
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BRISTLE BACK CCT

Cnoxtble onepauum nepey 3akaHInBa-
HUEM/UCTILITAHUEM TIJ1aCTa UCITLITATe-
7IeM Ha Tpy6ax v PoOBeeHNE OUUCTKU
CKBAXWUHBI [TEPe], KallUTalbHLIM PEMOH-
TOM TPeOYIOT IPUMEHEHUA UHCTPYMEH-
TOB Ji/15l OYUCTKU 06CAAHON KOJIOHHBI,
UMeIUX IPOYHY0 U 3G deKTUBHYI0
KOHCTPyKUMI0. TakuMmn XxapakTepucTu-
Kamu 0671aaeT ycTpoiicTBo BRISTLE
BACK* CCT* (MHCTPYMEHT ANA OYNCTKN
06CafHO KONOHHLL).

IIpumenenmne

WucrpymenT BRISTLE BACK, BXOpAmMMUIA
B ITAKET PElIeHWN 1A TOBLILIEHUA IIPO-
IYKTUBHOCTU CKBRXUHbL OT KOMITAaHUU

OcobeHHOCTHI

® Vnanser TBepAble YacTULH GYpoBo-
T'O PacTBOPA, LleMEHTHbIN KaMeHb,
OT/I0)KEHUs HA CTEHKAaX TPYO

Bpamatomuecs cTabunmn3aTopsr He
BbI3LIBAOT U3HOCA/TIOBPEXKAEHUN
006CafHON KONLOHHBL

Bonee mpopomKUTeNbHLI CPOK
CNyXKOBI WETKU 32 CYET CBOOOAHOTO
BpaleHus

CamoueHTpUpytomuiica hoHapb

C TMOKOI META/INYECKOA 1eTKO

IIpumeHseTcs B 06CaAHbIX KONOH-
Hax 1 XBOCTOBUKAX BCEX CTAHAAPT-
HBIX Pa3MepoB

TTocTaBNsAETCs C AOMONHUTEbHEIMU
3aMKaMu 1 MydTamMu Moz CTaHAAPT-
Hble TUIIOPa3Mepbl 6YPUILHLIX TPY6

IIpymrm paboTsI

JlaHHbBIA UHCTPYMEHT MOXKET UCII01b30-
BATbCA KaK CAMOCTOATEILHO, TaK U B CO-
CTaBE CUCTEMBI Il OYUCTKU CKBAKWUHBI,
BMECTe C UHCTPYMEHTAMM 1l UUPKY-
TALUN KUAKOCTEN, YCTPOWCTBOM RAZOR
BACK CCT n/Wnn MHCTPYMEHTOM ANs
bwnbrpoBatna WELL PATROLLER.
YerpoiicTBo BRISTLE BACK CCT cocTout
13 11e/1bHOT'0 OCHOBHOTO CEPLEYHUKA,
OCHAIEHHOT'0 HEBPAWAIOWUMUCA MY D-
TOBLIMU CTAOWIU3ATOPAaML C HAIpaB-
JIeHHOW BITPaBO IPOTOYKOW W HEBpallja-
towmmces GoHapeM, IIOKPLITHIM
MeTaJUIM4eCcKo 1eTKo. Bo Bpema
BpallleHus TpyObl, CepeYHNUK BpalaeT-
s B My(hTOBLIX CTabunU3aTopax u ¢o-

M-I SWACO, aBnsercs HEOTbEMIIEMO
YacTbio GYPWILHOW KOOHHbL W TPEefi-
Ha3HaYaeTCA Il OUUCTKU BHYTPeHHEN
TIOBEPXHOCTU 06CanHON! KOOHHLL BO
BPEMsl CTITYCKA TPYOLI B CKBAKUHY 1S
TIPOBEZLEHUA CIOXHbIX OIepaLinii, ipex-
BapAIINX 3aKaHUNBAHNE CKBAKU-
HbI/UCIIBITaHWUE IU1ACTa UCITLITATENeM
Ha TPy6ax U OYUCTKY CKBAXKWHEI IIepeq,
TIPOBENIeHNEM KAIIUTIbHOT'O PEMOHTA.
YeTpoiicTBO MOXKET UCITONIb30BATLCA

B COCTaBe GOJBUIVHCTBA KOMIIOHOBOK
ans 6ypenus, hpe3epoBaHus, IOAUPOB-
K. JJaHHBIN UHCTPYMEHT [T03BOJNAET
TIPOBOAUTL PACXaXKWBaHUE W BpalleHUe,
He HaHOCs ITOBPEeXAeHuit 0bcanHon
KOJIOHHE U APYTOMY 060pYA0BaHUIO.

IIpermyiecrsa

® CkobnAuee #eiCTBNE UHCTPYMEHTA
006€eCMeunBaeT YNCTOTY CTEHOK
TPYyOLT

Hespamatommecs mydTosbie crabu-
M3aTopst U GoHapb MTPefoTBpalla-
10T U3HOC WY TIOBPEXeHNe 06ca-
HOW KOJIOHHBI U 1E€TKU
WMHCTPYMEHTA BO BpeMsl BpaleHUs

CamoueHTpupytommiica hoHapb
obecreynBaeT paBHOMEPHYIO 04V~
CTKY BHYTPEHHE TOBEPXHOCTU
TPYOHI TPU Pa3NUYHLIX YIJlaxX Ha-
KJ10Ha CTBOJIA CKBAXWUHBI

Hape, YTO IPeA0TBPALIAET U3HOC WIN
TIOBPeXAeHWe 06CafHO KONOHHEL,
a TaKXe eTUHbl UHCTPYMEHTa.

ITpoyHas u rnbkas KOHCTPYKUUA He-
Bpauaiomerocs GoHaps, 0CHaleHHOTO
1eTUHAMU U3 TIPYKUHHOW CTanu, obec-
TEeYNBAET IUIOTHLIN KOHTAKT C BHYT-
PEHHE IT0BEPXHOCTbI0 06CanHO KO-
JIOHHbL U ee 3P hEKTUBHYI0 0UNCTKY.
CamoueHTpUpylomuiicsk poHapb M03BO-
JIfeT MPOBECTU PABHOMEPHYIO OUUCTKY
BHYTpPEHHEN! OBEPXHOCTN TPYOLI Ipn
Pa3NNYHBIX YI71aX Hakjlo0Ha CTBONA
CKBAXUHbI.

B nHCTpyMeHTe He UCTONb3YIOTCA
OONTbI, 3AKUMBI WV PE3bOOBHIE KOJIb-

BB

113, KOTOpbIe MOTYT HEIUIOTHO CUZETb,
a TaK)Xe OTCYTCTBYIOT IPYIKUHBI, CbeM-
Hble MeTaJUINYeCcKue eTKU WK 1ije-
TOYHbIE 6710K1. THCTPYMEHT MOXHO
WCII0N1b30BATDb B YCIIOBUAX BLICOKUX
TEMITepaTyp U BLICOKOTO JlaBJleHUS,

OH TaKXe YCTOMYUB K XUMUUECKOMY

W KNCTI0THOMY BO37,eCTBUI0. BRISTLE
BACK CCT siBnsierca 6onee spdexTne-
HbIM, IPOYHEIM U 6€30ITaCHbIM UHCTPY-
MEHTOM IT0 CPaBHEHWIO C APYTUMU TTO-
LOOHBIMU KOHCTPYKLMAMMY,
IpefHa3HaYeHHbIMU 1A OYUCTKU
CKB2)XUHHIL.



WELLEORE

Perfectly balanced:
the needs of drilling
and completion.

. |
SMART RDF
TECHNOLOGY

Introducing the SMART RDF
family from M-I SWACO.

In complex cpenhole completions, a host of challenges place a wide range
of demands on reservoir drill-in fluids (RDFs) and breakers. SMART RDF*
Technology addesses them all by adapting to propect conditions, The
result is minimized formation upset and maximized production.

We've designed a portfolio of Ssvast RDF flulds and breakers for a variety
of applications, all engineesred to work together seamlesshy, giving you
commplete commind of downhobe Nuids-related events, While drilling,
hese Nukds meet today™s highest perdformance standards, Dering comple
tion, the Saakt RDF flulds and breaker systems ensure maximum contrel
either by permitting oil to flow easily through the exstung filter cake o
by eliminating the filter cake thoroughly and uniformiy.

Mow you cun create a high-performance filter cake that can be removed in
a predictable, contrelled way, without the uze of aggressive chemicals and
their patentolly destroct e consegquences

Thes pesull i belter pedormance, smoother dolling and camglslion ope
ations, and improved preductivity — all while protecting the formation
This means you achieve the maximun potential from your resereoir

Al by gotziemg Dasds L wioill dmaited fegoide:,

MiSWACO. .-

A Schlumbiragur Company

www.miswaco.clb.com
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HEAVY-DUTY RAZOR BACK CCT

YerpoiictBo RAZOR BACK CCT (utcTpy-
MEHT A7l OUUCTKU 0OCA[IHOM KOJLOHHBI)
LA TAXKENBIX YCILO0BUN PABOTEHL, BXOAS-
lee B MAKET pelleHUit i TOBLILIEHUA
TIPOAYKTUBHOCTU CKBAXUHEBI OT KOMITa-
Hun M-I SWACO, cocTouT 13 BLICOKO-
IIPOYHOTO 11€J1bHOTO CepAevHUKa s
IIPOBELLEHNA KOMIUIEKCHON 0UNCTKU
CTBOJIA CKBaXXUHHL. [Io cpaBHEHUIO CO
CTaH[LAPTHLIM yCTpolicTBOM RAZOR BACK
CCT, nricrpymenT RAZOR BACK CCT mns
TSUKEJIBIX YCII0BUN PABOTHI MOXHO UC-
TI071b30BaTh IIPYU 60JIee BLICOKOM CKOPO-
CTU BpalleHWUA W Harpy3Ke Ha [0J10TO,
TI03TOMY JJAHHOE YCTPOCTBO XOPOILIO
TIOAXOANT A7l pa36ypUBAHUA OCTATKOB
1leMEHTA BHYTPW XBOCTOBWUKA WIN 06-
CafHON KOJIOHHHI.

OraranreabHble
JepThl

RAZOR BACK CCT pns TAXENbIX YCNOBUNA
pabors ABnserca 6onee 3bHEKTUBHLIM,
IIPOYHLIM W 6€30IACHLIM UHCTPYMEH-
TOM IIO CDABHEHWIO C APYTUMU KOHCT-
PYKUMAMM, TOITOMY ITOLXORUT JJIA UC-
I0/1b30BAHUA IPY J11060N 0UUCTKE
CKBaXKWHBI MU 06CafHO KOJLOHHHI.
0HO MOXET BLIAEPKUBATb H0Jlee BLICO-
K1e CKOPOCTW BPAleHUs U Harpy3Ky Ha
ZLLOJI0TO TI0 CPABHEHWIO CO CTAHAAPTHLIM
ycrpoicTBoM RAZOR BACK CCT.
CamoueHnTpupytomuiica hoxHapb
0becreunBaeT paBHOMEPHYIO OUUCTKY

OcobeHHOCTH

® CamoueHTpuUpyomuiica poHapb

C TUOKUMM N1€3BUAMMN
® [[enbHLIN CepeYHNK MOBLILIEHHOW
TIPOYHOCTU
3adukcupoBarHbie hpesepyromme
KOJbLA C TBEPAOCIUIABHLIM ITOKPbI-
TUEM
IIpumeHseTca B 06CaAHBIX KOJOH-
HaX W XBOCTOBUKAX BCEX CTaHAAPT-
HBIX Pa3MepoB
[TocTaBnseTcs ¢ AOMONHUTENBHEIMU
3aMKaMu U MyGbTaMu MOZ CTaHAapT-
Hble TUIIOPa3Mepbl 6YPUILHBIX TPY6

BHYTPEHHe MOBEPXHOCTU TPYObL ITPU
Pa3NUYHbIX YI/laxX Hakjl0Ha CTBOJIA
CKBaXUHBI. CepAevHUK BpamaeTcs

B MyGbTOBLIX cTabUnM3aTopax n hoHa-
P€, UTO MPeAOTBPAILAET U3HOC W TT0-
BpeXZeHUe 00CafHO KONOHHLI BO Bpe-
MA ee BpalleHWA. THCTPYMeHT MOXHO
WCTIONb30BATD B YC/IOBUAX BEICOKNX
TEMITIepPATyP U BLICOKOTO JAB/lEHUS,

OH TaK)e YCTOWUMB K XUMUYECKOMY

W KUCTIOTHOMY BO3ZLeNCTBUIO.

Ucnmoan3oBanme
VHCTpYMeHTa

MakcvmanbHas CKOPOCTb CIyCKa/TIOAb-
eMa 13 CKBaXUHH ycTpoiicTBa RAZOR
BACK CCT ans Ts)Kensix yenosun pa6o-
TH cocTaBnAeT 150 hyToB/MUH

(46 M/mMun). Ero cnepyer pasmemarsb
Ha paccTosHun MuHUMyM 30 GyToB

(9 m) Hapn 6ypoBLIM ON0TOM/ Bpe3oit.
KommoHOBKY cnepyer perynsipHo mog-
HUMaTb Haz, 3a60eM 1 TPOMBIBATD, 04~
as OT CKOITUBLINXCA UHOPOLHBIX OC-
TaTKOB.

ITo BO3MOXHOCTY CNeAyeT UCIIONb30-
BATb 0J10TO Wi GPe3y ¢ HapYKHLIM
IVameTpoM 6oJblIe HAPYKHOTO Aname-
Tpa My()TOBOTO CTAGMAN3ATOPA YCTPOii-
crBa. Ecnv 3T0 HEBO3MOXKHO, TO peKo-
Menpyetca cryckaTh B KHBK
TOIHOPA3MepHY0 Gpe3y HuXe IepBo-
ro ycrpoiicrsa RAZOR BACK CCT pna ta-
KENBIX YCI0BUN pabo

IIpermymecrsa

® 3adukcupoBanHbie hpesepyomme
KOJIbl}a OBLILIAIOT 3P HEKTUBHOCTD
pa36bypnBaHuUA OCTaTKOB LieMeHTa
Huxnee pesepytoniee Komblio n3-
MeJlbYaerT LjlaM 10 Pa3MepoB, C KO-
TOPLIMU MOTYT CITPABUTLCA APYTUe
WHCTPYMEHTHI [iJ15l OYUCTKU B KOM-
MIOHOBKE

BpauieHue cepaeyHuKa B My(GTOBbIX
crabunusaropax v GoHape mpezoT-
BpAllaeT U3HOC WIL [IOBPEXAeHNe
006cafHo KOJNOHHbI BO BPEMs ee
BpalleHus

CamoueHTpupytommiica GoHapb
obecreynBaeT paBHOMEPHYIO 04~
CTKY BHYTpEHHE TOBEPXHOCTM 06-
CapHOW KOJIOHHbI IIPU PA3AUYHbIX
YI71aX HaKJ10HA CTBOJIA CKBaXXUHLI

Ty
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IIpyHIpm paboThI

IToMuUMO YHUKANBHBIX XapaKTepuc-
TUK CTaHZAPTHOTO YCTPONCTBA RAZOR
BACK CCT, naHHbI UHCTPYMEHT UMeeT
(buKcupoBaHHbIE BEPXHUE U HIKHNE
(bpesepyiomue Konblia ¢ TBEPROC-
II1aBHBIM TOKPLITUEM, & TAKIKe 11eTlb-
HbIW CEPAEYHWK MOBLIIEHHO TPOY-
HocT!. Bnaropaps 3ToMy ycTponcTBO
CIOCOOHO YCIENIHO pa3bypuBaTh 0C-
TaTKW lleMeHTa BHYTPU XBOCTOBUKA
wnu 06canHoM KonoHHsL. [Ipu nc-
071b30BAHUU A0710Ta Wi Gpesk yac-
TO 06pPa3yI0TCs LOBOJILHO KPYIHbIE
KyCKku 6ypOBOTO LI1amMa, KOTOPHIe

C TPYAOM MOTYT IPOATU BHYTPU WU
BOKDYT UHCTPYMEHTOB [l OUUCTKU
ckBauHbl. HuxHee dpesepyiomee
Konblo ycrpoiicTBa RAZOR BACK CCT
IJIA TAOKENBIX YCI0BUN PaboTsl
W3MeJlbYaeT UIjlaM U UHOPOZHbIE

OCTATK [0 TaKUX Pa3MepOB, KOTOpPLIE
I03BOJIAIOT UM LIUPKYIUPOBATH MUMO
T106bIX APYTUX UHCTPYMEHTOB B KOM-
TIOHOBKe.

[JenbHLIN OCHOBHO CEPAEYHNK OC-
HallleH HeBpaWaloWwuMnucs MyQTosbi-
MU CTabWUIN3aTOPaMy C HalpaBJleH-
HOW BITPABO ITPOTOYKON U hoHapeM
C METUIUYECKUMM JI€3BUAMMU, UMETO-
UMK 30HY oxBaTa 360°. BpameHnue
CEPLEeYHMKA B My(DTOBLIX CTA6UIU3A-
TOpax U hoHape MPEAOTBPALIAET U3-
HOC WIK MIOBpeXzieHne 06cafHoi Ko-
JIOHHLI BO BPEMS €€ BpalleHU.
[IpoyHas 1 ruéKas KOHCTPYKLUUA ho-
Haps ¢ METaJUINYECKUMU JIe3BUAMMN
06ecreunBaeT HeOOXOLUMEL KOHTAKT
1 mo3BonseT 3pdbexTUBHO 0YNILATH
BHYTPEHHIO0 TOBEPXHOCTL 00CAAHOMN
KOJLOHHBI.

BKCIIIIyaTaI.H/IOHHI:Ie HapaMeTpbl

Pasmep MakcumanbHas MakcumanbHas MakcumanbHas
WHCTPYMEHTa CKOPOCTb BpallleHWs. | CKOPOCTb BpalleHUs Harpyska
(o6capHas KonoxHa), IIPU HaTSKEHUY, TIPU CXKATUK, Ha UHCTPYMEHT
IIOVMBI 06/MuH 06/MuH GbyHTH (KT)
41/,-51/, 90 60 30000 (13608)

7-7%/4 100 60 35000 (15876)
95/,-11%, 120 90 50000 (22680)
133, 120 100 55000 (24948)

370 061Me pEeKOMEHAALNY, KOTOPLIE P HEOGXOAUMOCTU MOIYT IEPeCMATPUBATLCA B 3aBUCUMOCTY OT KOHKPETHLIX

006CTOATENBCTB.
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PUP TOOL

IIpumenenue

MopynbHas KOHCTPYKLUA UHCTPYMEHTA
TI03BOJIAET KJIUEHTY BLIOPATh KOHGUTY-
PalLuio, COOTBETCTBYIOLLYIO OIIPEefeNeH-
HBIM TPeOOBAHUAM U YCII0BUAM IIPUMe-
Henua. UHcTpymenTs cepun PUP moryT
TIOCTAaBNATLCA B PA3IUYHLIX BAPUAHTAX
B COUETAHUW CO CKpebKaMu Ana oTne-
JIeHWs TPYAHOYAIAEMbIX UHOPOLHEIX;
MarHuTamMu As ylaBiuBaHUA MEXIIPU-
meceit; GunbTpamMu s cbopa TBEPABIX
YacTul; U leTKaMn U3 HepxKaBetoLeit
CTIN ANA YAIEHUA UHOPORJHLIX 0C-
TaTKOB C BHYTPEHHEW MOBEPXHOCTN
3KCIUIyaTaLMOHHO BOROOTAENAOWEl
KOJIOHHBbI, 06CaiHO KOJIOHHBI U XBOC-
TOBUKA.

Mcnoab3oBanue
VHCTPYMeHTa

WucrpymenTtst PUP UCMONB3YIOT B 3KC-
IUIyaTALNOHHO BOLOOTAENAAI0NEN KO-
JI0HHE, 06CaHO KOJIOHHE U XBOCTOBU-
Ke 1 yaneHus OT0XeHUN,
PIKaBUMHLL, QUIBTPALUOHHON KOPKMY,
MeXIpUMeceit 1 IyCTo TpyOHOI cMas3-
ku. K KoMmoHoBKe MOryT ObITH 106aB-
JIeHbl UHCTPYMEHTH cepun PUP ans To-
T'0, YTOOBI BLITIONIHUTb OONIbLIINIA 00bEM
PaboT 3a MeHblllee YUCII0 CITYCKOIIOAb-
€MHBIX OTlepaLuii.

Xapakrepuctvku u [Ipenmyiecrsa

® BesomacHocTb: B KOHCTpyKUMK NH-
CTPYMEHTa TPeAlyCMOTPEHO BCTPO-
€HHOe 3aMKOBOE COefiMHeHue, obec-
IleuunBalonee nmoabeM UHCTPYMEHTA
U3 CKBaXXUHbI C IIOMObIO CTAHAAPT-
HBIX 371€BaTOPOB Jij1A OYPUIILHBIX
TpPy6 W KaHaTOB

MopynbHas KOHCTPYKLUUA TTO3BOTIA-
€T UCII0/1b30BaTh B OfHOM UHCTPY-
MEHTe CKPeOKU, EeTKU, MaTHUTHL,
GWILTPH, LIEHTPATOPHL /WK 11a6-
JLIOHHI.

CepneuHmK MOXeT OLITh CKOHCTPYM-
POBaH C yueToM coefuHernin AH/
WIN COEUHEHWI C BLICOKUM KPYTs-
UM MOMEHTOM.

Bnarozaps kaHaBKaM 1leHTPaTopoB
KpPYIHbIe UHOPOAHbIE OCTATKU YAa-
JIAKOTCA, HE CO3[aBas l'lpel'[ﬂTCTBVlﬁ
D715 LUPKYAALUN KUAKOCTU. MoXHO
060WTIUCh 6€3 OTAEeNbHO MabN0HN-
POBKM, 33 CUET BKJLIOYEHWA TIOJIHO-
Pa3MepHOro LeHTPaTopa.

[TeTnHa ABOMHOTO IIETEHUA U3 He-
P)KaBelolleit CTaIN TOAXOANT AJ1A
CaMBIX TAXKENBIX YC0BUMN IKCIUIYA-
Tauun. KoHeTpyKumua nHCTpyMeHTa
obecmeunBaeT 30Hy oxBaTa 360°.

® MouiHble MarHUTH umeoT 100% 1o-
BEPXHOCTHY aKTUBHOCTb.

®UNbTP-yN0BUTEND UMEET CBEPXY
OTKPHITY10 30HY Ha 360° ans obner-
yeHUs c60pa TBEPALIX YaCcTuLl.

[IByCTOpOHHME N1€3BUA CKpebHKa

C )KECTKOW BHELIHEN MTOBEPXHOCTHIO
OYNILAOT TP BUKEHUN BBEPX

W BHU3, YTO NOBbILIAET 3bdeKTns-
HocTb TexHonornyeckux CII0. Kox-
CTPYKLUA 00€CIIEUNBAET 30HY 0XBa-
Ta 360°.

OTCyTCTBUE BHEIIHUX KPEITEXHBIX
LeTaJlell, KOTopbie MOTYT GHITb OC-
TaBJIEHLI B CKBAXUHE.

Pacmonoxexune camoouniatomencs
CITUPAbHOI ETKU U CKpebKa He
3aTPYAHAET ITOTOK KULKOCTU

B KOJIbLIEBOM IIPOCTPAHCTBE, UTO
CIOCOHCTBYET IYUIIEMY YAAIEHNIO
TBEPRO haskl/MHOPOAHLIX OC-
TATKOB

YBennueHHbI BHYTPEHHUN ina-
METP YCKOPSET LIMPKYIALMIO U CIIO-
cobCTBYeT 60ee GLICTPON OUMCTKE.
KoHcTpyKuus mepeBogHNUKOB MOXKET
OEITL TpeHA3HAYEHA [IA COeaNHe-
Huit AHU wnv pns coepnuenni

C BLICOKUM KPYTALIUM MOMEHTOM




4 magnets

4 brushes

2 junk baskets,
2 magnets

4 scrapers
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RAZOR BACK CCT

YnyyueHHan KOHCTPYKLUA cKpebka

C MEeTa/INYECKUMU JIe3BUAMM [TO3BOIA-
€T KOHTPOJIMPOBATb CaMble CILOXHbIE
OIepaluu [0 OYNUCTKE CTBOJA CKBAXU-
Hbl. RAZOR BACK CCT (MHCTpyMeHT Ana
OYUCTKW 06CAAHO KONOHHBI) UMeeT
cepbe3Hble PeNMyLleCTBa IIPU CPaBHe-
HWUU C APYTUMU CKPeOKaMU C MeTaImn-
YeCKUMM J1€3BUAMU, UTO 3HAUNTENIBHO
moBbIuIaeT ero 3¢ deKTUBHOCTD, HafexX-
HOCTb 1 6€30TacHOCTb IPU OUUCTKE
CKBaXUH U 00CaZHBIX KOJIOHH.

OranmunreabHbIe
JepThl

CamouenTtpupytommiica GoHapb BHYTPU
HKT obecrneunBaeT paBHOMEPHYO 0UM-
CTKY ITpW N10OLIX YI/1aX HaKJI0HA CTBO-
J71a CKBaXXWUHBL. Bpamatomuiica ceprey-
HUK BHyTpX MydTOBOTrO CTabMnmM3aropa
" GhoHaps moMoraeT n36exaTh U3HALIU-
BaHWs WIN TIOBPEXAeHUA 06canHoi
KOJIOHHLI BO BPEMs BpallleHus TPyObL.
WHCTPYMEHT MOXHO UCITONb30BaTh

B YCJIOBUAX BLICOKUX TEMITEPATYD

W BbICOKOT'O ZIaBJIEHWUS, OH TaKKe YCTOM-
YUB K XUMUIECKOMY U KUCIIOTHOMY
BO3[ENCTBUIO.

Ucnoab3oBanue
VIHCTPYMEHTa

MakcvmanbHas CKOpOCTb CIYCKa,/TIOAb-
eMa ycrpoiictBa RAZOR BACK CCT u3

OcobeHHOCTH

® He Bpamatomuiics, CamoLEeHTPUPY-
tomuiics hoHaphb C METALINYECKUMN
J1€3BUAMU U 30HON 0xBaTa 360°

MyhTOBbI CTAGUAN3ATOP C HATIPAB-
JIEHHOW BITPABO IIPOTOYKOMN U Xe-
7106KaMu A1t ITPOXOZA HKUAKOCTU

W MUHOPOJHBIX OCTaTKOB

IIpumeHseTcs B 06CaAHBIX KONOH-
HaxX W XBOCTOBUKAX BCEX CTAHAAPT-
HbIX Pa3MepOoB

IlocTaBnsieTcs ¢ LOMONHUTENLHEIMU
3aMKaMu 1 MydTamMu MOf, CTaHAapT-
Hble TUIIOPA3MEPLl OYPWILHLIX TPYO

CKBRXWHBL cocTaBnseT 150 hyToB/MuH
(46 M/mMun). Ero cnepyer pasmemarsb
Ha paccTosiHun MuHumMyM 30 byToB
(9 m) Hap 6ypoBLIM fONOTOM/ Dpe3oil,
YTOOHI OH He ITPOXOANIL Yepes Ka-
Kne-nnbo paz6ypuBaeMsie 371€MEHTHL,
HampuMmep, nocagoytsie MydTsl. Kom-
TIOHOBKY C/leyeT PeryasapHo MOAHU-
MaTb Hay, 3a60eM U ITPOMLIBATD, 04M-
Was OT CKOTUBLINXCA UHOPOJHBIX
OCTaTKOB.

ITo BO3MOXHOCTY CIEAYET UCIIONb30-
BaTb L0JI0TO UNU GPE3y C HAPYIKHLIM
IvameTpoM 6onblie HAPYKHOTO Ana-
MeTpa MydTOoBOTO CTabUIU3aTOPA YCT-
ponicrea RAZOR BACK CCT. Ecnu 370 He-
BO3MOXHO, TO PEKOMEHLYETCA
CITyCKaTb MTOJIHOPa3MepHyto Gpesy Hu-
e IepBoro ycrpoiictsa RAZOR BACK
CCT B KHBK. He pekomeHpyeTca pas6y-
PUBATb L}leMeHT C ITOMOLLbI0 UHCTPY-
menTa RAZOR BACK CCT He6onbuIoro
mmametpa (ot 3%/, no 5/, noiimMoB).

B kauecTBe anbTepHATUBHOTO METOAA,
IpeJijlaraeTca CHavasa BHITOJIHUTb
CIeLMANbHbIN CIYCK YIIPOLleHHON
KOMITOHOBKU 6€3 CTabunn3aropos,
LN1s TOTO, YTOOHI BLIOYPUTb IULTHWI
LIEMEHT W OIIPENeNINTb TIIYOUHY 3aKy-
TIOPKU CTBOJ1a CKBXKWHBI 10 Havana
OYUCTKU CKBaXUHbL. ECn Takon cryck
IIPOBECTW HEBO3MOXKHO, pEKOMEH yeT-
CA UCTIONb30BATb YCTPOCTBO RAZOR
BACK CCT pns TAXENLIX yCa0BUN
paboTkL.

IIpenmymrecTsa

® Vpanfer 1leMeHTHLIN KaMeHb, 3aa-
Pbl, OTJIOXEHUA Ha CTEHKaX Tpy6

© VcKnioyaeT U3HAIUBAHUE/TIOBPEX-
IEeHUe 0T CTabUIN3aTOPOB WL J1e3-
BUMW BO BPEMSA BpalleHUs




IIpyHIpm paboThI

Wucrpyment RAZOR BACK CCT, Bxopamuit
B ITAKeT PelIeHU s MOBbILIEHNA
MIPOAYKTUBHOCTU CKBKWUHLI OT KOMITA-
Humn M-I SWACO, aiBnserca HeoTheMe-
MOW YacTbio 6YPWILHOMN KOJLOHHEL

W IipeHa3HavYeH Al OYUIeHus 06caf-
HO4 KOJIOHHLI BO BPEMS CITYCKA TPYOLI
B CKBRXUHY. YCTPOCTBO MOXET
WCIT071b30BAThCA KaK B COCTaBe 60Jib-
LIMHCTBA KOMIIOHOBOK A7lst 6ypexus,
(hpe3epoBaHUs, TONUPOBKY, TAK U Ca-
MOCTOATENbHO, WX, Yallle, BMECTE C UH-
CTPYMEHTaMM AJ1A UMPKYAALUN KULKO-

crent 1 WELL PATROLLER*, KaK YacTb cUC-
TEeMbl OYUCTKU. YCTPOWUCTBO ITO3BOJAET
IIPOBOAUTb PACXaXKUBaHWE U Bpallje-
HWe, He HaHOCA TIOBPeXAeHWUI 06cap-
HOW KOJIOHHE U CAaMOMY UHCTPYMEHTY.
Yerponerso RAZOR BACK CCT cocTout
13 11eN1bHOT'0 OCHOBHOT'O CEPAEYHUKA,
OCHALEHHOT'0 HEBPALAIOWUMUCA My D-
TOBLIMU CTA6WUIU3aTOPaMU C HAaIPaB-
JIEHHO BITPaBO ITPOTOYKON U hoHapeM
C METAJUIMYECKUMM JIe3BUAMMU, UMEIO-
UMK 30Hy oxBara 360°. [IpoyHasn
W TMbKas KoHCTpyKuma hoHaps ¢ Me-

DKcrayaTalyiOHHbIe TapaMeTphl

MakcumanbsHas MaxcumanbHas MakcumanbHas
CKOPOCTb BpalleHust CKOPOCTb BpalleHunst Harpyska Ha UHCTPYMEHT
Pasmep TIPU HATSOKEHUM, TIPU CKATUM, TIPYU BpaleHUw,
WHCTPYMEHTa 06/Mux 06/MuH GbyHTH (KT)

Y, 60 60 3000 (1361)
3Y,-5Y, 90 60 5000 (2268)
6°/3—8°/5 100 60 10000 (4536)
95/,-133/, 120 90 15000 (6804)

16 120 90 50000 (22680)

370 061mMe peKOMeHAALMY, KOTOPbIE TIPY HEOGXOAMMOCTI MOI'YT [IEPECMaTPUBATLCA B 3aBUCUMOCTY OT KOHKDETHBIX
06CTOATENBCTB.

TUIUIECKUMM J1e3BUAMI 0becreunsa-
€T He0OXOAUMBII KOHTAKT U IT03BOJIAET
3 deKTUBHO 09MNIIATb BHYTPEHHIOW
MIOBEPXHOCTb 06CAAHON KOJLOHHbI.

Bo Bpems cItycKa B CKBXUHY CefyeT
BPEMSA OT BPEMEHW ITpeKpalaTh LUpKy-
TALVIO U PACXaXMUBATh TPYOY (Kaxzbie
5000 dyToB [1524 M]) Ans TOro, YTOGL!
CIT0CO6CTBOBATD JIYYIIEN OUUCTKE CKO-
MIWBLINXCA UHOPOZHbIX OCTaTKOB.
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VIHCTPYMEHTBlI OMNA OYHNCTKY OBCAOHOWM KOJNMOHHBbI

SHORTY TOOL

IIpumenenue

MozynbHasA KOHCTPYKLUA UHCTPYMEHTa
TI03BOJIAET KJIUEHTY BLIOPATh KOHGUTY-
palmio, COOTBETCTBYIOLLYIO OIpeieneH-
HBIM TPeOOBAHUAM U YCII0BUAM IIPUMe-
HeHnuA. MHcTpyMenTs cepun SHORTY
MOTYT MOCTABATbCA B PasANYHbIX Ba-
PWAHTax B COYETAHUU CO CKpebKamm
ANA OTAENEeHUA TPYAHOYAAIAEMBIX UHO-
POZHLIX OCTATKOB; MarHUTaMU Al
YNaBAUBAHUA MeXIIpUMecent; uibrpa-
MU A715 c60pa TBEPALIX YaCTUL; W LeT-
KaMu U3 HepiaBetoleii CTanu Ans yaa-
JIeHUA UHOPOJHBIX OCTaTKOB

C BHYTPeHHe I0BEPXHOCTU IKCIULya-
TalLWOHHON BOAOOTZENALEN KOLOH-
Hbl, 00CaAHO KOMOHHEL U XBOCTOBUKA.

Ucoab3oBanne
VIHCTPYMeHTa

Wucrpyment SHORTY ucronb3yerca

B 9KCIULyaTALMOHHOI BOLOOTLENA0LEN
KOJIOHHE, 00CaAHO KOOHHE U XBOCTO-
BUKe ANA YAAJIEHUs OTII0XEHWUN, PXxaB-
YUHBL, GUILTPALNOHHON! KOPKY, MEX-
IIPUMECEN U TYCTON TPYOHO! CMa3KM.
K koMmoHOBKe MOTYT GLITL J06aBNEHET
nHCTpyMeHTH cepun PUP* pnsa toro,
YTOObI BLITOJIHUTD 60/1bUINIA 00bEM pa-
60T 3a MeHblIIee YNUCIL0 CIYCKOIIOIbEM-
HBIX OTlepauuit.

XapakTepucTHKN
u IIpenmyiecrsa

® MozynbHaa KOHCTPYKLMA TO3BO-
JIAET UCIIOJ1b30BATh B OAHOM UH-
CTPYMEHTE CKPeOKY, EeTKY, Mar-
HWUTbI, GWIbTPbI, LIEHTPATOPHI
W/Wnu mabnoHsL.

CeprevyHK MOXET OLITb CKOHCT-
PYVPOBAH C yYETOM COeIUHEHUN
AHW wnv coepuHeHui ¢ BLICO-
KUM KPYTALUM MOMEHTOM.

® Bnaropaps KaHaBKaM 1leHTpaTo-
POB KpYITHLIE UHOPOAHbIE OCTAT-
KW YHANAIOTCS, HE CO30aBas Ipe-
TATCTBUIA 1S IUPKYJIALAK
Hupkoctu. PaspaboTku KoMra-
Hun M-I SWACO mo3BonsioT
060MTNCh 6€3 0TAeNbHON 11a6-
JIOHWPOBKM, 32 CYUET BKIIIOUEHUA
TI0JIHOPA3MEPHOT0 1IeHTPATOPa.

[feTnHa ABOVWHOTrO INETEHUA U3
HepiKaBelollen CTanu MofXOAUT
1718 CaMbIX TSKEJbIX YCI0BU
skcrnyarauuv. Konerpykuus
WHCTpPYMeHTa 06ecieunBaer 30-
Hy oxBara 360°.

MouHbie MarHuTh UMeoT 100%
ITOBEPXHOCTHY0 aKTUBHOCTb.

®UNbTP NMeeT CBEPXY OTKPHITYI0
30Hy Ha 360° Ans o6nerdyeHms
cb0opa TBEPAbIX YACTUL].

o JIBYCTOPOHHUE JI€3BUA CKpebKa
C )XECTKOW BHELIHEN MIOBEPXHOC-
TbI0 OYNILAIOT TPU IBUKEHUN
BBEPX U BHU3, YTO MOBLINIAET
3(b(EKTUBHOCTb TEXHONLOTUYEC-
kux CII0. KoxcTpykums obecre-
YMBaeT 30Hy 0xBara 360°.

OTCyTCTBUE BHELIHUX KPETIeX-
HbIX ZleTajew, KOTOpbIE MOTYT
ObITb OCTABJIEHLI B CKBAXKUHE.

® PacrmonoxeHne camoouniaio-
meNncsA CIMPanNbHON WEeTKN

" ckpebKa He 3aTPyAHAET IOTOK
XXUZKOCTU B KOJIbLIEBOM ITPOCT-
PAHCTBE, YTO CIIOCOOCTBYET NIy 4-
IeMy yAaneHuio TBepaoi da-
3b1/MHOPOAHBIX OCTAaTKOB.

YBennueHHLI BHYTPEHHUN ina-
METP YCKOPAET UUPKYAALUIO

1 CIioco6cTBYET 6071€e OHICTPOI
OYUCTKE.

KoHcTpykuus nepeBofHUKOB
MOJeT OLITb ITpefiHasHaveHa ajis
coepgutenunin AHU wnu pgns co-
€[UHEHW C BEICOKUM KPYTALMUM
MOMEHTOM




WELLBORE LR N-B-EVN-5 B A

Why play
games with
your asset?

Drilling and completing
the reservoir is no game,
50 it shouldn’t be a
gamble, either.

The products, services and solutions
within the M-I SWACD® WELLEORE
PRODUCTIVITY® offering remove the
guesswork, and e gamble, from those
critical steps between drilling the well
and effectively completing it. Within our
WELLBORE PRODUCTIVITY solulions, oper
ators have access to project planning
and management, leading technalogies,
and coordinated products and services.

Al M-1SWACO WELLBORE PRODUCTIVITY
solutions work in concert with one
another to mitigate risk, minimize forma
tion damage, shorten completion time,
increase production, meet safety and
environmental regulations, and reduce
overall costs

To hear more about Lhis ne-games
approach and our solutions for preparing
your wells for better completions,
contact M-1 SWACO, where we leave
nothing to chance

MiSWACO...-

A& Schiumberger Compary

www.miswaco.slb.com

L300 M Lo Al vights reserved. *Slark of 81 .
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VIHCTPYMEHTBlI OMNA OYHNCTKY OBCAOHOWM KOJNMOHHBbI

RIDGE BACK BURR MILL

®pesa pns yaanenus 3aaupos RIDGE
BACK* aBnAeTcA WHCTPYMEHTOM J1s
OUUCTKN 06CaHON KONOHHLI, BXOZA-
UM B TIAKET PelIeHUN NS TOBLILIEHUS
TIPOAYKTUBHOCTU CKBAXUHEBI OT KOMITa-
Huu M-I SWACO. Ona ucronbssyercs

B repopupoBaHHLIX 06CAfHBIX TPYHAX
WIN XBOCTOBUKE AJ1A YAAJIEHWA 3afin-
poB ot mepdopanuy, obecreunsasn Tem
caMbIM 6e30macHoe TPOXOKAeHUEe
060pYZOBaHUA A7l 3aKaHINBAHUA
CKBaXKWHBI.

OranmunreabHbIe
JepThl

YHUKanbHOCTb Qpess AN yhaneHua
3apupoB RIDGE BACK 3akntovyaeTcs
B TOM, UTO €e MOXHO OTKJIIOYUTb IIOCT1e
3aBepienus Ghpe3epoBaHuUs/0uNCTKY,
€C/W IIpefIojlaraeTcs poBeeHne KC-
TEHCUBHOT'O BPAllleHUA TTepe], obe-
MOM UHCTPYMEHTA U3 CKBAXUHLL. YCT-
POIACTBO OTKIIOYaeTCA IyTeM copoca
11apa U CMellleHUsA BHYTPeHHEN! 0Iop-
HOW MyGTH 4715 CHATUA YCUIUBAIOLE-
sl Harpy3ku ¢ ppesepHbIX pebep.
B panbHenuiem oHU 0CTAlOTCA B YTOII-
JIEHHOM ITOJLOXEHWUU W HE KacalTca
BHYTPEHHUX CTEHOK TPYOHI.

[TonHas UMPKYAALUA BHYTPU YCT-
PONCTBA BO3MOXHA L0 U ITOCJE CABUTA
OIopHON MydTHI. TakKe, UHCTPYMEHT

OcobeHHOCTHI

® [lenbHbIN cepaeyHmK

® QuucTKa 3a CYeT BpalleHUA U iBU-
KEHWUA TPYObI BBEPX/BHU3.

[TocTaBnseTcA ¢ [OMONHUTENbHBIMU
3aMKaMu U My TamMu op, CTaH[apT-
Hble TUIIOPa3MepLl 6YPUIIbHLIX TPYO

IIpuMeHseTcs B 06CaAHbIX KONOH-
Hax 1 XBOCTOBUKAX BCEX CTAHAAPT-
HBIX Pa3MepoB

®dpe3sepHbie pe6pa MOXKHO A€aKTU-
BUPOBATH IyTeM cOpoca uapa ans
TOr0, YTO6El MMHUMU3NPOBATD U3-
HOC 06CafiHON KONOHHHI BO BPEMst
TIEPUOJIOB IIPOZOKUTETILHOTO BPa-
weHus

WCIONb3YeTCA 1A YAAIEHUsA MaTepua-
710B (HanpuMep, IUIOTHBIX OTJIOKEHWN)
C BHYTPEHHUX CTEHOK 06CafHO Ko-
JIOHHBI/ XBOCTOBWKA W BOCCTaHOBJE-
HUA WX TTOJIHOT'O BHYTPEHHETO AMa-
MeTpa.

cnoab3oBanue
VIHCTpYMeHTa

linsa cbopa MexmpuMecei, MONYYEHHBIX
B pe3ynbTare ppesepoBaHus, Hap yCT-
potictBom RIDGE BACK Burr Mil cnepyer
WUCII0N1b30BaTh, IO KPalHel Mepe, OfUH
nHCcTpyMeHT MAGNO BACK*. lonontu-
TEJbHO, CIelyeT PACCMOTPETb BO3MOX-
HOCTb UCII0/1b30BAaHUA UHCTPYMEHTa
RAZOR BACK u ycrpoiictsa WELL
PATROLLER HaJ, BeDXHUM UHCTPYMEH-
ToM MAGNO BACK. MakcumanbHas cKo-
POCTD CITyCKa W TOAbEMA UHCTPYMEHTa
U3 CKBaXUHbL cocTaBnset 150 dy-
TOB/MUH (46 M/MuH). Ecnu mpepnona-
raeTcs MPOBOAUTD BpallleHne KONOHHbI
Ha Of{HOW W TOA Xe Iaybute fonblre
30 MUHYT, PEKOMEHJYETCA OTKIIIOUUTD
bpe3y ana yaanenma 3apnpos RIDGE
BACK. [ins atoro cnenyer c6pocuTh
1Iap 1 IPWIOXUTb AaBleHne [l CMe-
WeHUA BHYTPEHHEN! OMOPHON MyTHL.
Cnepyer MOMHWTD, YTO IIOBTOPHOE BBE-
ZleHue UHCTPYMEHTa B leNCTBUE He-
BO3MOXHO.

IIpermymrecTsa

© ObecrieueHne Hawlyvuen 0YUCTKn
CTBOJIa CKBaXKUHBI IIOCTIE POBERE-
Hus tephopaunoHHbIX paboT, Korpa
TpelyeTcs BLICOKas CTeNeHb Iafi-
KOCTW BHYTPEHHE II0BEPXHOCTI
006CafHO KONOHHbI WIW XBOCTOBUKA
B IIep(OpPMPOBAHHOM UHTEPBaANE

IlonHoe ypaneHve 3afupoB OT Iep-
topauuy, 4To pefoTBPaLIALT Io-
BpeXzeHne 060pyA0BaHMs 3aKaH-
UNBaHUA, BKJII0YaA MeXaHU4YeCKu
pacmmpsaemMsie GUALTPLL/TPYOHL,
KOTOpLIE UCIIONL3YIOTCSA ITPU KOM-
TUJIEKCHBIX/ CJI0XKHBIX ITPOLieflypax
3dKaH4YUBAHUA

B03MOXHOCTb OTKNIOYEHUA UHCTPY-
MeHTa [0C/le OKOHYaHuA hpesepo-
BaHWA/3aKaHYMBAHUA C LieJIbIO TIpe-
A0TBPAlleHUA U3HALIUBAHUA
06CafiHOM KONOHHEL

RBBM




IIpyHIpm paboThI

B KoHCTpyKUUU Qpestt Ans yraneHus
3aanpoB RIDGE BACK mipepycMoTper
Lle/IbHBIN CePAeYHUK ANfl OYPUIIbHBIX
Tpy6, @ TaKKe TPU BHIABVKHBIX dpe-
3epHBIX pebpa, 3a CYET KOTOPHIX 0bec-
MeYUBaAETCA ITONHbIN KOHTAKT C BHYT-
pEHHEN MIOBEPXHOCTHI0 06CcaAHON
KOJIOHHbI/XBOCTOBUKA. [[OBEPXHOCTD
I[PaBOii CTOPOHHL hpe3epHoro pebpa
WUMeeT TBEPAOCIIaBHOE TIOKPLITHE,
MO3TOMY YCWINeE, Co3zatolieecs Ipu
BBLIZIBUXKEHUW, B COUETAHUU C Bpalle-
HUEM B IIPaBY10 CTOPOHY 06ecmeyun-
BaeT yAaleHne 3aiupoB oT mepdopa-
LIV C BHYTPEHHEN OBEPXHOCTU
TPYOLL.

B HWXHel YacTu UHCTPYMEHTA Ha-
XOAWTCA 3aKpeIieHHan hpesepHas
myodra (PucyHok 1), Takxe ¢ TBEpAOC-
II1aBHBIM IIOKPLITUEM, KOTOPas IIpef-
HasHayeHa Jy1A yAaleHUA YacTu 3aau-
POB OT ITepdopaumnn A0 TOro, Kak
BLIIBWKHbIE PeOpa CHUMYT BCE OCTaB-

uIMecs HEPOBHOCTU W BHYTPEHHUM fa-
MeTp TPy6bI GYAeT BOCCTAHOBIEH.
B BepxHeii YacTW MHCTPYMEHTA PacIio-
JI0KEH 3aKpeIleHHbI My(hTOBHIN CTa-
6unnsarop, obecneunBaomuit coana-
CUPOBAHHYI0 OIOPY AA (ppesepHbIX
pebep.

Ynanexue 3apupos oT mepdopanumn
TIPOUCXOZUT BO BPEMS CITyCKA 1 TIOAbE-
Ma UHCTPYMEHTA U3 CKBAXKWUHBI B ITEP-

(hopnpoBaHHOM UHTEPBAJIE C 33flaHHON
ckopocTbio (10 hyToB/MuH [3 M/MUH])
W IIPU PEKOMEHZIyeMOW CKOPOCTY Bpa-
menus 60 06/mMuH. [Ipn 3ToM BpeMeHn
KOHTaKTa hpe3epHEIX peGep ¢ KamabIM
nephopanoHHbLIM OTBEPCTUEM ABJALT-
CA ,OCTaTOYHLIM ANs 3bGeKTUBHOTO
yAQ1eHUA BCeX 3aANPOB W IIPUAAHUA
I71alKOCTU BHYTPEHHEe OBEPXHOCTN
TPYObL.

PucyHox 1. 3axpennenHas ¢pesepHan My -
ma 8 HWkHell Yyacmu uHcmpymeHma.

PucyHok 2. 3adupsl Ha BHyMpeHHell nosepx-
Hocmu HKT do obpabomxu ¢ nomouwjbio hpe-
3bl 0714 yOaneHus 3a0upos RIDGE BACK.

BKCIIAyaTaI.H/IOHHhIe HapaMeTpbl

MakcumanbHasn MakcuMmarbHas CKOpOCTb MakcuMainbHasA CKOPoCTb [JlaBnenue
Pasmep CKOPOCTb BpalleHNs BpALEHUA IIPU HAMPSUKEHUN BpALEHUA [IPU HAMPSUKEHUN B 1aKTUBUPOBAHHOM
WHCTPYMEHTA, IPY CKATUK, (aKTMBMPOBAHHBLI MHCTPYMEHT), (neakTUBUPOBAHHbIN COCTOSIHUY,
LIOUMEBL 06/MuH 06/MuH WHCTPYMEHT), 06/MUH GbyHTHL/XB. Aloim (6ap)
7-8Y,6 60 60 100 1800 (124)
95/8-103/4 60 60 120 830 (57)

310 061].\1/15 PexKoMeHAauun, KOTopbie pu HEOsXO}lMMOCTVI MOTYT ITepecMaTpuBaTbCA B 3aBUCUMOCTU OT KOHKPETHBLIX 06CTOATENBCTB.
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MHCTPYMEHTbBl ONA UMPKYNALMWM >KMOKOCTEMN
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CENTURION CIRCULATING VALVE

[Ins mpoBenexus onepauuin 6ypexHus

B CJIOXHbIX YCIIOBUAX LLOJKHBI CYIeCT-
BOBATb Pa3Hbie BO3MOXHOCTY, TaKUE
Kak paszesieHue IOTOKa, 06paTHas
LMPKYIALUA U 3aMeleHne PacTBopa.
Yerpoitcrso CENTURION* Circulating
Valve (CCV), Bxopslee B ITaKer pelre-
HWIA 471 TIOBLILIEHWA TTPOAYKTUBHOCTN
CKBaXXuHH 0T KoMmaruu M-I SWACO,
BLIIIOJIHAET MHOXeCTBO GYHKUMN, Cpe-
IV KOTOPHIX 3aKauMBaHUE MayveK Ans
0OPLOLI C MIOTTIOWEHUAMY, YBENINYEHUE
CKOPOCTY BOCXOZALIETO ITOTOKA B KOJb-
11eBOM IIPOCTPAHCTBE, TIOABEM CYXUX
Tpy6 W pasneneHue MoToka npm Oy-
peHun.

OraiaureabHbIe
9epThl

JIns OTKPBITUS/3aKPLITUA UHCTPYMEHTA
He TPeGYeTCA CILOKHEIX MAaHUITYNALMIA
C IapamMu/APOTUKAMU WIN TIOTEHLU-
aJIbHO HpOﬁHEMaTVl‘-IHbIX I'npapasnunyec-
KUX OIlepaliuit ¢ BKJIOYeHNeM/OTKILI0-
yeHneM Hacocos. Mcrmonb3oBanue
VHUKaJIbHOW TEXHONOIMU Cefla Ans
L1apa Mo3BOJIAET OTKPLIBATb W 3aKPHI-
BaTb MHCTPYMEHT C ITOMONbIO NIapOB
OLHOT'O Pa3Mepa, TakKUM 06pa3oM, yCT-
PaHAA PUCK COPACLIBAHMA LIApa HEMpa-
BWIbHOTO pa3mepa. Bonee Toro, Brico-
Kast CKOPOCTb LIMPKYIALUN HE
TIPUBOZUT K MIPEXAEBPEMEHHOMY Cpa-
GaThLIBAHWIO YCTPOIiCTBA. YianeHue
CKOITIEHW 1InaMa B TOPU30HTaIbHLIX
CKB)XUHAX/CKBaXKMHAX C OONBbLIUM OT-
XOZI0M 32605 OT BEPTUKAIN OCYLIECTBU-

MO 32 CYeT YBeANYEHUs CKOPOCTH BOC-
XO[AIETO MIOTOKA B KOJIbL}eBOM ITPOCT-
paHcTBe.

DKCILAyaTaIms

I[Ipu UCIoNb30BAHNU C MPOITYCKHBIM
Y1aBAVNBAIOWUM YCTPOicTBOM Bypass
Ball Catcher, gpyrue nuxcTpymMeHTH, yII-
paBsieMbie yTeM cOpackIBAHUA LIa-
POB, MOTYT UCIIO/1b30BATbCA HUXE LUP-
KynAuMOHHOro knamaHa CENTURION™.
Koncrpykumsa ycrpoiictsa Bypass Ball
Catcher mpormyckaer nrapst MEHbLIETO
pasmepa BHW3 IO KOJIOHHE 1A YIIpaB-
JIeHUA LPYTUMN YCTPOACTBAMMU.

IIpu ciycke wnu mopybeMe KnamaHa
CCV 13 cKBaXuHEL, GUKCUPYeTCs OT-
KPBITOE WU 3aKPLITOE IIOJI0KEHWE €T0
OTBEPCTUM, KOTOPOE 3aTeM COXpaHAeT-
s 1o cnepytomero c6poca mapa.

[Ins OTKPBLITUA W 3aKPHITUA UHCTPYMEH-
Ta UCTIOJIb3YIOTCA LIAPHT OAHOTO pPasMe-
D3, EIVHCTBEHHLIM OTPaHUYEHUEM KO-
JIVNYECTBA LUKIIOB ABNAETCA
BMECTUMOCTb Y/1aBNUBAIOLIETO YCTPO-
crea. Knaman CCV 06b14HO pasmeniaer-
cst Borre KHBK unn 6ypoBom KONOHHLL
MaJloro IMaMeTpa.

IIpu 3akauMBaHWU MTAYKU C MaTepua-
N1aMU A71st 60PLOHI € TOTI0LEHUAMN
KPYITHOTO IIOMOJ1a, Ha YCTPOCTBO yCTa-
HaBNIUBAETCA HWKHee Ce[10 Al 1Ia-
POB, UTO IO3BOJIAET TEPEKPHITH ITOTOK
pacTBopa K J0N0TY IyTeM cbpoca
B JAHHOE CeI0 CIIeLiUaNbHOTO «Iepe-
KPLIBAIOLETOY LIapa IOC/e OTKPLITUA
MHCTpyMeHTa (PucyHoxk 2).

PucyHox 1.

PucyHok 2.

CCV



BKCHAyaTaHI/IOHHHe HapaMeTpbl

MaxcumanbHas CKOPOCTb LIMPKYIALUN

MaxcuMmanbHas CKOpOCTb

WV JaBJleHUe TTPU IIPOKAYMBAHWUM LIAPOB LUMPKyAALUN TlaBnetve

OTKPHITUA
HapyxHbin CkopocTb, [aBnenue, OTKpHITO, 3akpsiTO W 3aKPHITUA

IMamerp TJUL0Hb/ MUH GbyHTb/KB.LIOUM TJUI0Hb/ MUH TJU10HBL/ MUH GbyHTH/KB.LIOUM
yCTpoiicTBa (n/mMur) (6ap) (n/mMun) (n/mux) (6ap)

47 84 (318) 1500 (103) 840 (3180) 672 (2544) 2500 (172)
6? 126 (477) 1200 (83) 1050 (3975) 840 (3180) 2000 (139)
8%, 126 (477) 1000 (69) 1680 (6359) 1 1344 (5088) 1 1800 (124)
9? 126 (477) 1000 (69) 1680 (6359) 1 1344 (5088) 1 1800 (124)

JTo 06].1.\1/[9 PexoMeHpauuu, KOTopsie mpu HeOﬁXOAMMOCTM MOTyT MepecMaTpuBaTbCA B 3aBUCUMOCTU OT KOHKPETHBIX 06CTOATENLCTB.

t MakcuManbHas CKOpOCTb IMPKYIALMM YKa3aHa fUls PACTBOPA IUI0THOCTbIO 18 hyHTOB/TamnoH (2,16 kr/n). Cnepyer ceasaTbea ¢ npepcrasurenem M-I SWACO Ha cTaguu IIaHUPOBAHUA
CKBaXKMHBbI, €CIIW TUIOTHOCTb PacTBopa GyAeT mpeBbilIaTh 18 GyHTOB/TaoH (2,16 Kr/n).
MaxkcuMmanbHoe iaBrieHne IMPKYIALMY Ha IOBEPXHOCTY He J0JDKHO TIPEBIIATh BhIIIEyKa3aHHbe BENUIUHLL IPU PEKOMEHA0BAHHOM Mofaye Hacoca.

Oco0eHHOCTH

IIpermymrecTsa

© Bonblras Mmiomazb IPOMbIBOYHLIX
OTBEDPCTUIL

© BonbllIoe KONMYECTBO LUKIIOB OT-
KPBITUA/3aKpbITUA (14 1u1apos)

® YCTpOnCTBO UMEET HECKOMIBKO pas-
MEpOB AJ1A Pa3NUIHIX KOHGUTYpa-
1Mt 6YPUIbHOMN KOJLOHHBL

® BLiCOKas CKOPOCTb LMPKYAALUM He
IIPUBOAUT K TIPEXAEBPEMEHHOMY
CpabaThIBAHUIO YCTPOMCTBA
IIpepoTBpaleHMe TIOMafaHUsA TAYeK
C MaTepuaiaMu i 60pPLOHL C IMo-
T101leHNAMU KPYITHOT'O ITOMOJ1a

B UYBCTBUTEJIbHbIE KOMIIOHEHTEL

KHBK, Hanpumep, B yCTpPOUCTBA Als
W3MepeHWit/KapoTaxa Bo BpeMs 6y-

PeHus, U T.4.

Omumsa CITyCKa KapOTaXHOTr'o Kabens

WM L1apA HWKE UHCTPYMEHT], flaxe

II0Cjle ero aKTusayuun

HcknioueHue pucka copoca urapa
HEBEPHOTo pa3mepa

© B03MOXHOCTb 06PATHO UNPKYA-

Un Yepe3 yCTPONCTBO

ITpyHLMI AericTBYS

[Ipn cycke win mopbeMe KnamaHa
CCV u3 cKBaXnHbL, GUKCUPYETCA OT-
KPBITOE WIN 3aKPHITOE MOJI0XEHNE er0
OTBEPCTUI, KOTOPOE 3aTeM COXPaHA-
eTcA 0 Cepylomero c6poca uapa.
[InAa OTKPHITUA U 3aKPHITUA UHCTPY-
MEHTa WUCIIOJIb3YI0TCA Iaphl OfHOTO
pasmepa, eAUHCTBEHHbIM OrpaHnye-
HUEM KONIMYEeCTBa UNKJIOB ABIAETCA
BMECTUMOCTb y71aBIUBAIOIETO YCT-
poNcTBa.

[Tpu UCoNb30BaHUU C IPOIMYCKHLIM
yJ1aBIUBaOWUM YCTPOUCTBOM Bypass

1IapoB, MOTYT UCITO/1b30BATLCA HUXE
LMPKYIALMOHHOTO KlaaHa
Centurion*. KoncTpyKkumsa ycrponcTaa
Bypass Ball Catcher mpormyckaer urapst
MEHbLIET0 Pa3Mepa BHU3 IO KOJIOHHE
LA YIIPaBeHUS LPYTUMMU YCTPOACT-
BaMMU.

Taxoke BO3MOXKEH CITyCK KapoTax-
HOro Kabens yepes KOMOMHALNIO
ycrpoiicts CCV/BBC (nampumep, ans
U3BJI€YEHUA PAAUOAKTUBHOT'O UCTOY-
Huka n3 3acrpasuren KHBK wnn pna
IIPOBEJeHMs TMPOCKOMIMYECKO UH-

Ball Catcher, apyrune uHCTpyMeHTSI,
yIpaBJisAeMbie yTeM COPackIBaHUA

KIMHOMETPUW) B 3aBUCUMOCTM OT Pas-
Mepa 1 KOHPUTYPaLUU KOMIIOHOBKU.

Pa3sdenenue no-
moKa ¢ NoMowbio
YUPKYNAYUOHHO-
20 KnanaHa
Centurion.

Yeenuuenue cxo-
pocmu Bocxo0s-
weeo nomoka

8 KOJIbYeBOM
npocmpaxcmse
€ nomMowbio Yup-
KYJIAYUOHHO20
Knanaia
Centurion.

3akavusarue
nayxu c mamepu-
anamu ona 6opwb-
6bl € NO2I0UEHU-
AMU C NOMOWBIO
YUPKYNAYUOHHO-
20 knanawa Cen-
turion u 3awuma

yygcmaumens-
HBIX KOMNOHEH-
mos KHEK.

C6poc wapa
MeHbUe20 pas-

saroujee
ycmpoticmso
Bypass Ball
Catcher.

Mepa uepes npo-
nyckHoe yaasnu-

Cnyck Kapomax-
HO20 Kabens ue-
pe3 ynasnusaio-
ujee ycmpoticmso
Ball Catcher c on-
yueti docmyna

K Kabenio.
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CLUTCH-TYPE, HEAVY-DUTY MFCT

MexaHWYECKU YIIPABAAEMOE YCTPOACT-
B0 MultiFunction Circulating Tool
(MFCT*) nns TAXKeNLIX YCL0BUiA pabo-
THI, BXOJALlEE B ITAKET PELIeHWU Ans
TIOBBLILIEHWA TIPOAYKTUBHOCTU CKBAXKM-
Hbl oT KoMmaruu M-I SWACO, asnsercs
LleHHBIM TIPEJIJI0KEHUEM B TeX ClyJasX,
KOrZa He06X0ZUMO TIPON3BECTU OUUCT-
KY TIY60KUX CKBaXKMUHAX C 6ONbIIUM
OTXOZOM 33605 OT BEPTUKAIN U/WIN
Heo6X0AUMO HayaTb U OCTAHOBUT OITe-
PaLMIo OUUCTKU B HECKOJILKUX Y4acT-
Kax CTBOJ1A CKBKUHBbL.

ITpumenerte

[laHHBIN UHCTPYMEHT MPeJCTaBNAET CO-
601 yNyYLUIEHHYIO BEPCUIO YCTPOCTBA
MECT, n moaxoAnuT Aj1s UCI0Nb30BaHUA
B IIYOOKUX CKBaXXUHAX C 6ObLUIUM YT~
710M 326051 OT BepTUKANW, Ie TPe6yioT-
cs Gonee BLICOKME 3HAYEHUA CKPYIUBA-
101X U OCEBLIX HAIPy30K. YCTPOWCTBO
TaKXe MPUMEHAETCA B TeX CNyYanX,
Korza Heo6XoAuMo 3adhuKCUpPoOBaTh
LUUPKYALUOHHLIN UHCTPYMEHT IaHHO-
'O TUITA B OTKPLITOM,/3aKPLITOM I10J10-
YKEHUW, HAITPUMeED TP IIPOBELIeHNU Pa-
60T 10 0TPabOTKE CKBAKWUHLL HA
TIofiBeCKe XBOCTOBUKA.

MexaHnyecku yripaBnsemMoe yCTpomi-
crBo MFCT ans TAXKeNbIX ycnosuii pabo-
Th 0071713ET TEMM JKe QYHKUMAMY, UTO
W IepBOHAYIbHEIA UHCTPYMeHT. OHO
TI03BOJIAET JOCTWNYb 00J1e€ BLICOKOI CKO-

OcobeHHOCTH

e He Tpebyer c6poca APOTUKOB WIK
1IAPOB IO OYPUILHON KONOHHE

LMK OTKPLITUA/3aKPLITUA YCTPOIA-
CTBA B CKBAXKUHE MOXET IIPOU3BO-
IUTbCSA CTOJLLKO Pas3, CKOJIbKO HE06-
XO[IUMO, IIyTEM PA3TPY3KK

W HaTAXeHUA GYpPUIbHON TPYOLL

ITo3BONAET IPOU3BOAUTH Oype-
Hue/(bpe3epoBaHme IPU HAXOXZe-
HUW YCTPONCTBA B COCTABE KOJIOHHLI
Hanvnuwe BHyTpenHero mexaHusma
VIPaBIEeHWUA ANA BpalleHNs 6ypuib-
HOW KOJIOHHHI BLIIIE YCTPONCTBA
TIPU OTKPHITHIX UUPKYAALNOHHBIX
OTBEPCTUAX

MokeT 651Th 3ahUKCUPOBAHO B 3a-
KPBITOM ITOJI0XKEHWUW IIPU CKATUU

B LleJIAX IIPEL0TBPALLEHUA IPEeXe-
BPEMEHHOT'0 OTKPLITUA NPYU CITyCKe
B CKBAXWUHY; MOXET ObITb 3adukcu-
POBAHO B OTKPLITOM IOJI0KEHUN
TIPU HaTAXKEHWU B LeNAX obecmeye-
HUS BO3MOXHOCTU IOAbEMA UHCTPY-
MEHTaA C I'0J10Bbl XBOCTOBUKA ITPU
BBITOJIHEHWUY LUPKYIALUN Ha BbICO-
KO CKOPOCTUN

POCTW UMPKYALUN B Pa3HbIE MOMEHTHI
BPEMEHW B XOfle OUUCTKU CTBOJIA CKBa-
JKWHBI 1A BBIHOCA UHOPOZHbLIX OCTATKOB
WY 3aMellleHnu pacTeopa. OHO Takxe
TI03BOJIAIET YBEJIWUUTb CKOPOCTb ITOTOKA
Ha T'0J10Be XBOCTOBUKA, B Pe3yJibTaTe ye-
TO TOBLIIIAETCA CKOPOCTb B KOJIbLIEBOM
TIPOCTPAHCTBE W YIYYIIAETCA OUUCTKA.
WHCTPYMEHT UL anbHo MOLXOAUT AJls
CKBa)XWH C MaJlbIM JMaMeTPOM XBOCTO-
BUKQ, B KOTOPHIX OTIepaliu OYUCTKU
IIPOU3BOAATCA NEPET, CIYCKOM 060pYLO-
BaHWA [J1A 3aKAHYUBAHMUA WIN UCTILITA-
TEeJIbHBIX KOJIOHH. YCTPOWCTBO MOXET
WCIT071b30BaThCA IIPU Pa3GypUBaHUM Lie-
MeHTa U Gpe3epoBaHUN/TIONIMPOBKU TT0-
JIMPOBAHHLIX MOCAZLOYHBIX MY(DT B oz~
BECKE XBOCTOBUKA.

HWcnonb3oBanue faHHOTO UHCTPY-
MeHTa TaKe IT03BOJIAeT 3aKaunBaTh
TIAYKU C XUMpeareHTamu u IPOBOAUTD
s¢dexTnBHOE 3aMemeHne PacTBOpa
B ckBaxknHe. Kpome Toro, ycTpoiicTBO
obecreunBaer BpaueHue Tpyo u uup-
KYJLALMIO BLILIE XBOCTOBWKA, ITPU OT-
KDHITBIX IIPOMLIBOYHLIX OTBEPCTUAX,
3alM1AA HUKECTOALLYI0 KOJIOHHY OT
TOTEHUNALHO OMACHOTO KPYTALLEro
MoMmeHTa. Korpa ycrpoiicTBo HaxoamT-
CA B OTKPBITOM ITOJ10XKE€HUW, BPAWIATHCA
MOXET TOJILKO KOJIOHHA BLILIE HETO.
Korpa ycTpoiicTBO HAaXOAUTCA B 3aKPHI-
TOM ITOJI0XKEHUY, BPALIATHCS MOXKET BCA
KOJI0HHA, PU 3TOM LMPKYALUA Ha-
TIPaBAeTCA Yepe3 A0N0To uin Gpesy.

IIpermymecrsa

e [103BONAET YBENUYIUTb CKOPOCTb IT0-
TOKa Ha F0J10BE XBOCTOBUKA B LNIAX
yBENNYEHNsA CKOPOCTU PacTBOpa
B KOJIbLIEBOM IIPOCTPAHCTBE, TAKUM
00pasoM, ynydiasn 0uUCTKy

o [103BONIAET 3aKAYMBATH [TAYKM C XU~
MpeareHTaMu 1 IIPON3BOAUTH 3b-
(bexTnBHOE 3aMeljeHNe PACTBOPOB
B CKBa)XUHE

e (OGecmeunBaer BpaleHne Tpyo
W LUPKYJIALMIO BLILIE XBOCTOBUKA
TPU OTKPHITHIX OTBEPCTUAX, 3AlIU-
11as HWKECTOAILYI0 KOJIOHHY OT I10-
TEHLIMAJIbHO ONIACHOT'0 KPYTALIEro
MOMEHTa

MFCT-HD




ITpyHIpI AevicTBIA

MexaHW4eCcKU YIIPaBseMoe YCTPOicT-
BO MFCT A5 TA)KENbIX YCIOBUiA paboTht
WCIIONb3YETCA C MOAXOAALINM YIIOPHBIM
YCTpOiicTBOM (TOpLeBas dpesa ans
ITI0ABECKN XBOCTOBUKA, ITOANIUITHUKO-
Bl IEPEBOAHUK WK CTAOUIN3ATOD),
YCTaHOBJIEHHLIM HUKE HEro, IT03BOJIAS
He IIPUKJIaAblBaTh HArPy3Ky Ha Iocile-
LYI01Y10 YacThb KoJoHHbL. CHpoc 1apos
W1V [POTUKOB IT0 6YPWIIbHOI KOJIOHHE
He TpeOyeTcs, yCTPOCTBO MOXKET UC-
II071b30BATHCSA B CKBAXKUHE CTONILKO Pas,
CKOJILKO HEO6XOMMO, ITyTEM Pasrpys3-
KU W HAaTsXKEHWUA OYPUIILHON KOJLOHHHI.
[Ipn cycke B CKBAXUHY, UHCTPYMEHT
IIOJIHOCTbI0 BHITAAHYT, IIPU 3TOM BCA
LMPKYZIALMA TPOXOAUT Yepe3 HUKHIOW
YacTb 6ypWIbHOIL TPy6HL. B farHoM Ha-
YaJIbHOM ITOJIOXEHUU, prTﬂ]JJ,Vlﬁ MoO-
MEHT IIEPENAETCA BCEIL OYPWILHOI KO-
JI0HHe. YCTaHOBJIEHHbIE Ha YCTPOACTBE
Cpe3Hble€ BUHTHI 'aPaHTUPYIOT, YTO OHO
He OTKPOETCA ITPEeXeBPEMEHHO IPU
crycke B ckBaxuny. Ecnu cpestbie
BUHTbL OYAYT CyYaiHO CPe3aHsI o7,
LLeNCTBUEM CWUJ1 TPEHUA, YCTPOUCTBO OC-
TaHEeTCA B 3aKPLITOM IOJI0XEHUU
W CITYCK MOXET MPOA0JKATHCA 6e3 Bbl-
TOJIHEHUA [OIIOJIHUTENbHIX ENCTBUA.
IIpn ncmonb30BaHUYM MEXaHUYECKU
ynpasnsemoro ycrponcrsa MECT ansa
TSUKEIBIX YCI10BUiA PaGOTHI, 0TepaTop
CITyCKAeT UHCTPYMEHT W TIOAAET Tpeby-
€My10 Harpy3Ky Ajls CPe3Ku BUHTOB.

Pressure Pump
rate

PucyHoxk 1. Ynepems K0JIOHHY 8 N00BECKY
XBOCMOBUKA 6€3 YUPKYNAYUU NPU Ha2pY3Ke,
docmamoyHoU 015 Cpe3KU CPe3H020 KONbyd,
U OMKPBIMb YUPKYJIAYUOHHbIE OMBEPCMUS.
Y6edumpcs, umo ckopocmu yupkynayuu 0o-
cmamouHo 014 uUKCayuU uHCmpymeHma

8 OMKPBIMOM NONOKEHUL.

ITocne 3TOr0 BHEUIHMIA KOPIYC YCTPOVA-
CTBa IepeMeljaeTcs BHU3 Ha KOPOTKOe
paccTosnmne, GUKCUpYsa YCTPOCTBO

B 3aKPLITOM IOJIOXEHWUU. 3aTeM KOJ10H-
Ha pasrpyXaeTcs 1 CHOBA HaTATUBAET-
€, YTOOLI TEPEMECTUTb BHELIHWIA KOP-
ITyC BHU3 Ha ITOJIHYI0 AJIUHY X07a

W OTKDHITb yCTPOiicTBO. Tereps yepes
LIMPKYJALMNOHHbIE OTBEPCTUA 0becrTe-
YUBAETCA BLICOKAsA CKOPOCTb IUPKYIA-
uun. [Ipn HEO6XOAUMOCTY, NHCTPYMEHT
MOXET ITOAHUMATLCA C I'0J1I0BLI XBOCTO-
BUKA U GUKCUPOBATHCA B OTKPLITOM IT0-
JI0XXeHUU. B 3TOM TON0XeHUN Bpalle-

PucyHok 2. Ynepemb K0JIOHHY 8 N00BECKY
XB0CMOBUKA 6e3 YUPKYNAYUL, YmOobbl om-
Kpeimb ycmpoticmaso. IIpogecmu 3ameweHue
KOJbYes020 npocmpaxcmaa 6ypunbHotl/06-
CaOHOU KOJIOHHbL U HAYaMb BpAUjeHUe KO-
JoHHbL. 06pamumsb BHUMAHUe, YUMo 8 0aH-
HOM NOOXeHUU MexaHu4ecKoe ynpasueHue
He 3a0eliCmB0BAHO U BPAW4AEMCA MONbLKO
BEPXHAA YACMb KOJIOHHbL.

HUe HUXKe UHCTPYMEHTa TaKKe He Iie-
penaetca. [Ina 3aKpLITUA YCTPOICTBA,
KOJI0HHA Pa3rpPyaeTca U CHOBA HaTA-
I'MBaeTcs, BO3BPAllas ero B HauanbHoe
3aKPLITOE MTOJIOXKEHNe. YCTPONCTBO MO-
YEeT OTKPLIBATLCA U 3aKPLIBATHCSA
CTOJIbKO Pas, CKOJIbKO MOTpebyeTcs, my-
TeM Pa3NNYHBIX AeiCTBU C KOJIOHHOMN.
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DUAL-ACTION BYPASS SUB

Yerpoiicreo DABS* (Dual-Action Bypass
Sub), BXoaALlee B TAKET peureHnit ans
TIOBLILIEHUA TPOAYKTUBHOCTU CKBAKU-
Hbl 0T Kommanuu M-I SWACO, paspabo-
TaHO JJ1A UCII0NIb30BAHUA B COCTaBE
000pPYLOBAHNA OYUCTKU CKBAKWHEL,
KOrZia He06X0AMMO IIPON3BECTU ITPO-
MBIBKY BOZLOOTENAIOLIE KONLOHHbL

W IPOTUBOBLIOPOCOBLIX ITPEBEHTOPOB
TIPU CITYCKe B CKBAKUHY U/WIN TIObeE-
Ma U3 CKBOKUHBL. YCTPOWCTBO TaKxKe
MOET UCTIONb30BaThCA B HUWKHEN Yac-
TU KOJIOHHbI B KQUECTBE NIEPENTYCKHOTO
KJlarmaHa BbilIe 3300MHOT0 fBUraTens
WM XBOCTOBUKA MaJloro AuaMeTpa

OtaranteabHbIE YepThl

Yerpoiicrso DABS mo3BonsieT ocyie-
CTBJATb CTPYUHYIO TPOMBIBKY IIPU CITY-
CKe B CKBAXWUHY U/WIN IIOAbEME

13 CKBRKUHHIL.

OcobeHHOCTH

o [lenbHbI POYHBIN CEPAEYHUK

e JIBa pafa OTBEPCTUIA U ;BA BHYT-
PEHHUX ceAsla Ans LapoB, KOTO-
pble MOT'YT IlepeMemaTsea As
OTKPHITUA/3aKPLITUS OTBEPCTUI

e JlocTaBnseTca ¢ HAPYXKHBIM ina-
MeTpoM 42 1 67 #1oMoB

© Tax)Ke IIOCTAB/IAETCA B KAUECTBE
11- n 16-mromoBoro (279 n 406
MM) UHCTPYMEHTA [ij18 TPOMBIBKN

IIpenmyirecTsa

® Jcnionb3yeTcs Ana CTPyMHON
TIPOMBIBKI [TPOTUBOBLIOPOCOBLIX
MIPEBEHTOPOB 1 BOLOOTAENAI-
IUX KOJIOHH

® Mo)eT UCII01b30BaTLCA AA Ha-
IIPaBJeHMs TOTOKA B 06X07, 3a-
6OVHbIX ABUTATENE

© MojeT UCII0N1b30BATHCA Haf, TPY-
6011 Maj0ro AMamerpa 6es Bo3-
MOXHOCTU OTBOZA WU ApeHaKa

Ipyrpmn aevicTeyst
YcTpoiicTBO CIyCcKaeTcA B OTKPHI-
TOM ITOJIOXXEHUW [l CTPYNHOW
IIPOMBIBKW 1 OYUCTKU BOLL00TAENSA-
1o11e/i KOJLOHHbI 1 TIPOTUBOBLIOPO-
COBLIX IIPEBEHTOPOB BO BPEMs
IPoX0XzAeHuA yepe3 Hux. Ilocne
9TOr0 BHELUIHWE TPOMBIBOYHEIE OT-
BEPCTYA Ha YCTPOWCTBE 3aKPbIBa-
10TCAA 1Sl BO30OHOBIIEHNA LUPKY-
JIALNY, U BHOBb OTKPHIBAIOTCA ITPU
IoAbEME UHCTPYMEHTA U3 CKBAXKM-
Hbl, TO3BOJIAA OCYLIECTBIATD
CTPYWNHYIO TIPOMBIBKY.

DKCILAyaTaliOHHbIe
IapaMeTpsl

Cnenyer 06paTuTh BHUMAHME, YTO L1a-
Pbl He 06513aTeNbHO cOPACcHIBATh IIPU
YKa3aHHO! CHUKEHHOW CKOPOCTW Lip-
Kynauuu. JlaHibie oKa3aTenu cKopo-
CTW [LOJKHBI COBIIONATHCA TONBKO
KOrza wap mpubnnKaeTcs K Cefiy
(cM. Tabnuuy HUKeE).

DKCILAyaTaIms

Yerpoiicrso DABS criyckaeTcs B CkBa-
XUHY B COCTaBe KOMITOHOBKM JJ1S OUU-
CTKM CTBOJIA CKBAYKWHBI, aBTOMaTNdeC-
KU 3aI0JIHAETCA Yepe3 OTKPLITbIE
OTBEPCTUA W OCYILECTBAAET LIUPKYILA-
1110/ CTPYMHYI0 IPOMBIBKY II0 Mepe He-
ob6xopumoctu (Pucyrox 1). Ilpn copoce
u1apa OTBEPCTUA 3aKPHIBAIOTCSA, ITOCTLE
Yero MPOBOAATCA Omepaumnu GypeHus
wan umpkynauun. C6poc ewle ofHOro
urapa OTKPLIBAET OTBEPCTUA ATl OAbE-
Ma YCTPOICTBA U3 CKBAKWUHEL YTO MO03-
BOJIAET, IIPU HEOOXO[MMOCTH, BLIIIOJL-
HATb UMPKYIALUIO/ CTPYIHYIO
TIpOMBIBKY (PucyHok 2).

DABS

DKcrayaTaliOHHbIE TapaMeTph
Pasmep nHcTpyMeHTa, CkopocTb MakcumanbsHas MaxcumanbHas
LHOUMBL BpalmeHua CKOPOCTb LUUPKYNALMU | CKOPOCTb LUPKYIALNN
IIPU [IOCaZiKe IIapoB, | B OTKPLITOM ITOJIOXKEHUY,
TJUI0HBL/MUH Gappenn/mMux
(6appenn/mMut)
3Y, Ipenena Het 63 (1,5) 15
C BbICaZKO BHYTPb
4/, [Ipenena et 105 (2,5) 30
C BLICAZIKON BHYTPb
XTM50 IIpenena Her 105 (2,5) 30

3ro 06]].‘1/[8 PexKoMeHAauUn, KOTopbie pu HeOﬁXOﬂMMOCTM MOTYT MepecMaTpuBaTbCA B 3aBUCUMOCTU OT KOHKPETHBLIX

06CTOATENBCTB.

Circulating position

PucyHox 1. HwxHue omsepcmua 3aKps18aiomces
nymem cépoca wapa u nodayu 0asneHus.

POOH and jetting position

PucyHok 2. BepxHue omsepcmus omkpblsa-
lomes nymem c6poca 8mopo2o wapa u nodaiu
dasneHus.



VIHCTPYMEHTbLl OMNA UWMPKYAALUMM >XKNOKOCTEW

MULTI ACTION CIRCULATING VALVE I

IIprvenenne

YerpoiicrBo Multi-Action Circulating
Valve II (MACV II) obecreunBaet co06-
LleHWe PACTBOPA MEXJY CITyCKOBOW KO-
JIOHHOW Y KOJIbl}eBbIM IIPOCTPAHCTBOM
06CazHO KOJIOHHbI B TEX CILy4asX, KoT-
I.a He0OXOAMMO YBENNYUTb CKOPOCTb
IIOTOKA B KOJIbLIeBOM IPOCTPAHCTBE ANlA
VIYYLIEHUA OYUCTKN CTBOJIA CKBAKM-
HbI. BepXHAA YaCTb KOJIOHHBI MOXET
BpALIATHCA W PACXAKUBATHCH, PU 3TOM
HWKHAA YaCTh OCTAETCA HETIOABKHOIA.

Ucnoap3oBanme
YCTPOVICTBA

Heob6xoanmo BbI6paTh TpeGyeMbiit pas-
Mep CpesHbIX WITU(HTOB. YCTaHOBUTD
ycrpoiictBo MACV II, uTo6rt obecre-
YWUTb UMPKYJIALMIO BEILIE TONOBLI XBOC-
TOBWKa, BOAOOTAENAIEN KONOHHLL
wiu 3a6oiHoro aeurarens. [IpunoxursL
HEo6X0aANMY10 HarpysKy [jis CPesku
WTUDTOB U OTKPHITUA UMPKYIALMOHHO-
TO KJaraHa.

MACV II O6canHas
(mrommer) KOJOHHA
(mromimer)

5 ot 7 1o 87

OcobenHOCTN
u IIpermymiecrsa

OrpaHnyeHuA IO CKOPOCTY CITy-
CKa OTCYTCTBYIOT

Bonbiran mnomazs mepemnyck-
HbIX OTBEPCTUN YBENIUIUBAET

3¢ deKTUBHOCTL 3aMeleHUs
3MeHAeMEIN BEC CPe3KI
HeorpaHunueHHOe KONIUYECTBO
LIMKIIOB (MHAEKCHBI MEXaHU3M)
He TpebyeT cOpoca uapos s
aKTUBaLUW/feakTMBaLUN
H3onauma BpaieHns
[VpKynALNOHHLIN ITepenyCcKHO!
KJlamaH BhIlIe 3a001HOTO ABUra-
Tens

YBennueHune CKOpoCTu MOTOKA
B KOJIbl}eBOM IIPOCTPAHCTBE 06-
CaZiHOM KOJIOHHBI, XBOCTOBUKA
WIU BOLOOTAENAIEN KONOHHLI

WHxpexcupoBatme MO3BONAET YC-
TponcTBy MACV II ocraBarbcs

B OTKPHITOM WIW 3aKPLITOM IT0-
JIOXKEHUN

MACV I

19LH3INAdLIHA I9HHVYE0dNENLIVATIELD
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VIHCTPYMEHTBl OMNA LUWMPKYAAULUMWM >XKNOKOCTEW

MULTI-FUNCTION CIRCULATING TOOL, CLUTCH TYPE

JbderTnBHOCTb OYPEHUA 3aBUCUT OT
TIOZI€PIKAHWUA YUCTOTHL CKBAKUHLL

W OTCYTCTBUA B HeWl MUHOPOZHBIX OCTAT-
koB. MexaHWYecKU yIIpaBaseMoe MHO-
ro)yHKIMOHILHOE UMPKYIALUOHHOE
ycrponicrso (MFCT), paspaboTanHoe
LA UCTIOJ1b30BAHUA B TEX CIYYanX,
KOrZa He06X0IMMO OCYIECTBUTL 04U~
CTKY CKBR)KWUHBI TEPEZ, CIIYCKOM UCITHI-
TaTeJbHLIX KOJIOHH WU KOMIIOHOBOK
LA 3aKaHINBAHUA, ABAETCA L|eHHBIM
TIPEeJI0KEHNEM.

IIpnmenenne

Yerpoiicteo MECT, BX0AAllee B TaKeT
peLIeHuii J1A TIOBLILIEHUA ITPOYKTUB-

OcobeHHOCTH

e He Tpebyer c6poca urapos uan Apo-
TUKOB IO GYPWIILHOI Tpy6e

MOo)eT UCII0Ib30BATLCA B CKBAKUHE
CTOJIbKO Pas, CKONbKO Tpe6yeTcs,
IyTeM Pasrpy3Ku U HaTsuKeHUs 6y-
PWIbLHOI TPY6LL

TT03BONSET IPOU3BOAUTL Oyperue
Win hpe3epoBaHue IIPU HAXOXKAEHUN
MHCTPYMEHTA B COCTABE KOJIOHHbI
MexaHWUYeCKOe yIpaBieHue Mo3Bo-
JIAET POU3BOAUTD BPALEHMUE BhILIE
YCTPOACTBA [IPU OTKPLITHIX LIMPKY-
JIALUOHHBIX OTBEPCTUAX
IIpumenseTcs B 06CAAHBIX KOJOH-
Hax 1 XBOCTOBUKAX BCEX CTAHAAPT-
HbIX Pa3MEpOB

ITpyHLyI AevicTBYs

Yerpoiicrso MFCT ucnons3yercs mo-
Z06HO KOMITEHCUPYIOLEMY TIEPEBOA-
HUKY, PUMEHAEMOMY B X0fie OypeHus.
YeTpoiceTBO € yCTaHOBIEHHBIM Cpe3-
HBIM KOJIbLIOM (YCWINE CMEeLeHUsA OT
7000 mo 60000 dyHTOB [OT 3175 HO
27216 Xr]), Ipu CIyCKe B CKBAKUHY
IIOJIHOCTbIO BEITAHYTO, UMPKYLALUA
IIPOXOZMUT Yepe3 HWKHIOW YacTb Oy-
PWIbHOW KONOHHbL. KpyTAmmit MOMEHT
repefaeTcs BCeN KONOHHE (3anencT-
BOBaHO MEXaHUYECKOe VIIPaBIEHUE).
ITocne mepBsoro BBOZA B AIENCTBUE, YCT-
POWCTBO YIIMPAETCA B UHCTPYMEHT, Ha-
TIPUMEp, CTAOUIN3ATOP UIIN TOPLEBYIO
(bpesy B TpebyeMoit Touke (06bIIHO
BLIlIE XBOCTOBUKA MaJIOTO ;UAMETPA),
B pe3yJbTare Yero BHeUHAA MydTa
mepeMelaeTcs BHU3, II03BOJIAA Mepe-
HAaIpaBUTb IIOTOK.

96

HOCTU CKBA)UHBI OT KOMITAaHUWN

M-I SWACO, npeanbHo ITOAXOOUT

IJ11 CKBRKWUH C MaJlbIM AMaMeTpoM
XBOCTOBUKQ, TTI€ OUUCTKA CKBAKUHBI
TIPOU3BOLUTCA IIEPE], CITYCKOM KOM-
TOHOBOK 17151 3aKaHUYMBAHUA WU UC-
TILITATENbHOW KOJIOHHLL. YCTPOUCTBO
MOJET UCIOb30BATHCA IPU Pa3bypu-
BaHUU LileMeHTa U ppe3epoBaHnm/
TIONMPOBKE MONNPOBAHHLIX ITOCAA0Y-
HBIX MY(T B ITOAiBECKE XBOCTOBUKA

1 06ecreunBaeT BpalleHne KOOHHbL
BbIIIE XBOCTOBUKA IIPU OTKPLITHIX
OTBEPCTUAX, IIPW 3TOM 3alinilan
HWXECTOAWYI0 KOJIOHHY OT ITOTeH-
1JMaJIbHO OTIACHOT'O KPYTAILLETO MO-
MEHTa.

IIpermymecrsa

© [103BOJISAET BHUTONHATD LJUKJL OTKPHI-
TUS/3aKPLITUA CTOJIBKO Pas, CKOJILKO
Heo6xoauMo 6e3 mogbeMa UHCTPY-
MEHTa U3 CKBaXWHEL, 0becreunsas
HEIOCPEeNCTBEHHbIN KOHTPOJIb Map-
LIPYTA LMPKYAALN

Bonee TouyHOe 3aKaunBaHMe PaCTBO-
Pa, YeM IIPU UCTIONIb30BAHUMU TPAA-
LIMOHHOTO LMPKY/IALMOHHOTO MaT-
PYOKa, aKTMBUPYEMOT0 COpOCcOoM
NE)oo):]

IlepefaeT MOMEHT TOJILKO BhILIE
LMPKYSLMOHHBIX OTBEPCTUN, 3a-
IUIAsA HYWKHIOK JacTh KOJIOHH

OT MOTEHLUAJIBHO OMACHOTO KPYT-
111eT0 MOMEHTa

YBeNNUMBaET CKOPOCTb IIOTOKA
B KOJIbLIEBOM IIPOCTPAHCTBE

[Tocne oTKpLITUA YCTPOICTBA Yepes
€r0 0TBEPCTUS MOXKET OBITb JOCTUTHY-
Ta BbICOKAA CKOPOCTb LIUPKYTALNN.
Kpyramuit MOMeHT BpaleHus mepena-
€TCA TOJILKO BHILIE UNPKYIALUOHHBIX
OTBEPCTMIL (MEXaHUYECKOE VITpaBIie-
HUe He 337ieiicTBOBaHO). Liupkynauua
BOCCTAaHABIUBAETCS BHU3Y OYPUIILHOM
KOJLOHHBI ITyTEM IOAbeMA OYPUIILHO!
TPyO6LI, IEpeMeleH IS BHELIHE! My d-
ThI BBEPX W [IOBTOPHOTO 33[1€/ACTBOBA-
HUsL MEXaHWYECKOTO YITPaBIeHUs.
LIMKn OTKPLITUSA/3aKPLITUA YCTPOUCTBA
MOXET BBIITOJIHATLCA CTOILKO Pas,
CKOJIbKO Heo6xoaumo, 6e3 Heobxoam-
MOCTM BHUTOJIHEHWUA JOPOTOCTOAMNX
TO/YbEMOB UHCTPYMEHTA U3 CKBAKUHBI,
TEM CaMbIM, [T03BOJIAS OYPUIbIUKY
OCYIeCTBAATL HEMOCPECTBEHHBIN
KOHTPOJ1b 33 MAapLIPYTOM LUNPKYIALUN.




MHCTPYMEHTbBl ONA UMPKYMNALMWM >KNOKOCTEMN

PORTED BYPASS SUB PBS

Yerpoiictso Ported Bypass Sub momora-
€T YCTaHOBUTb COODLEHNE MEXAY pac-
TBOPOM B OYPWIbHO KOIOHHE U KOJlb-

11€BOM IIPOCTPAHCTBE.

IIpyvenenme

Yerpoiictso Ported Bypass Sub, Bxons-
lee B ITAaKET PelleHUN [iJ1A TOBLILIEHUA
TIPOAYKTUBHOCTY CKBAXKWUHBL OT KOMITa-
Hun M-I SWACO, 06b14HO ycTaHaBnMBA-
ercs Borie yerpoiicrea Well Patroller,
o6ecreunBas TeM CaMbIM JOIIOJIHUTEb-
HOe CPEefiCTBO YPaBHUBAHUA AaBlleHUA
W IIOTOKA PacTBOPA BOKPYT YCTPOCTBA
B TOM CJ1y4ae, EC/IU TIPY €T0 TI0AbEMA U3
CKBaXKWHBI YCTPOICTBO OyAeT 3a6UTO
WHOPOJHBIMU OCTaTKaMu. YCTPOCTBO
Well Patroller ncronb3yeTcs TOAbKO

B CJlyyae aBapunHON CUTyaUum n 0T-

KDBIBAETCA IPU HEOOXOLUMOCTU. RIH closed position
Yerpoiictso Ported Bypass Sub Tak-

)K€ MOXET UCTI0J1b30BaThCA B KAUECTBE Pucyox 1. Vempoticmeo Ported Bypass Sub

OTBOJHOIO MaTPyOKa 6ypubHOI CNYCKaemcs 8 CKBWKUMY 8 3aKPBIMOM NOJO-

TPYObL. JKeHuu.

ITpyHLyI AevicTBys
YeTpOiiCTBO CITYCKAETCA B 3aKPLI-
TOM TIOJI0XKEHUM, NS OTKPHITUA
OTBEPCTUN COPACHIBALTCA LIap.
Ilocne 3TOro pacTBOP MOXET MPO-
KauMBaTbCA KaK Yepes 0TBEpCTus,
TaK W HWXe Yepe3 UHCTPYMEHT.

Yerpoiictso Ported Bypass Sub
ob6ecreunBaeT coobmeHne MeXny
GYPWILHOI KOJLOHHO Y KOJblie-
BbIM IIPOCTPAHCTBOM.

OcobeHHOCTH

® [lenbHbIN CepAEeYHNK C ITONHBIM
0XBaTOM OYPWIIbHO TPYOLI

Open in bypass position

IIpenmynrecTsa

PucyHok 2. IIpu nodveme u3 CKBWKUMbI,

e [loMoraeT yCTaHOBUTb COOOLIE- ycmpoticmso Haxo0umcs 8 OMKpsIMoOM no-
HUE MEXAY 6YPWILHO KONOH- JIOKEHUU.
HOW U KOJIbL}€BbIM ITPOCTPAH-
CTBOM
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MHCTPYMEHTbBl ONA UMPKYNALMWM >KMOKOCTEMN

Single Action Bypass Sub

[lanHoe yCTPONCTBO MO3BOJIAET YBEN-
YNTb CKOPOCTb IIOTOKA B 06CAAHOIA KO-
JIOHHE BbILIE IEPEX0AHNKA 06CafHOM
KOJIOHHHI WM XBOCTOBUKA B TEX CI1y4a-
X, KOI71a YCTaHOBJIEH XBOCTOBUK MeHb-
L1er0 AUaMeTpa.

IIpumenenue

Yerpoiicto SABS, BxopAlee B akeT
pelIeHW 1A OBbILIEHNA TPOLYKTUB-
HOCTW CKBRXWHBL OT KOMITaHuu M-I
SWACO, ncronb3yeTcs il yBeNnIeHUs
CKOPOCTU TIOTOKA B 06CafiHOI KONOHHE
BHILIE XBOCTOBUKA WU IIEPEXOAHUKA
06CaHO KONOHHEI C XBOCTOBUKOM
MeHblIero AMaMeTpa; ANs pasMelleHns
MaTepUaoB Mo 60pbbe ¢ MOrnomeHUs -
MU WIW LPYTUX MaveK B 00XO07 ABUrare-
715 WM TPUOBOPOB AN UIMEPEHUN BO
BpeMs OYpEeHs; 1A YBENUYEHUA CKO-
POCTU BOCXOAALLETO IIOTOKA B KOJIblie-
BOM ITPOCTPAHCTBE C LieJ1bl0 YAANEeHUA
CKOIULeHWM 1I71aMa; UK JIAl CTPYMHON
IIPOMBIBKU YCTbA CKBAXXUHbI, IIPOTUBO-
BLIOPOCOBLIX IIPEBEHTOPOB WK BOO-
OTAENAIWMX KOJIOHH.

[Ty aericTBus

YeTpoiicTBO CIycKaeTca B CKBAXKU-
HY C 3aKPLITEIMU OTBEPCTUAMM.
[Ins OTKPLITUS OTBEPCTUM COPACHI-
BaeTCA 1Iap U YBEIUINBALTCA ITO-
Jlauya HacoCOB Z/1A BLIIOJIHEHUA
LIMPKYALMU Yepe3 0TBEPCTUSA YC-
TpOiicTBA IipK 60s1€e BLICOKOI CKO-
POCTU BOCXOZALIETO IIOTOKA

B KOJIbLIeBOM IIPOCTPAHCTBE.

[Ins 3aKpLITUA OTBEPCTUIA COpaCcH-
BAETCA BTOPOW LIap, X UUPKYAALNA
MOXeT GBITb IIPOLOIKEHA Yepe3
KOJIOHHY HyKe narpy6ka. Ilocne
cbpackiBaHus 0ba napa BCeraa oc-
TAlTCA B CEATIaX.

[Ins MOBTOPHOTO OTKPLITUA
W 3aKPLITUA OTBEPCTUI IOCTIE
IIEPBUYHOTO LiMKJ1a MOXKHO UC-
0J1b30BaTh iBa YCTPOiicTBa SABS
B CBA3KE.

YerpoiictBo SABS ncnonb3yercsa
Il YBENIMYEHNA CKOPOCTY ITOTOKA
B 06CafiHO KOJIOHHE BbILIE ITEpe-
XO[IHUKA 06CaiHOM KOLOHHEL WK
XBOCTOBUKA.

RIH position

Port (closed)

Pucyrox 1. Koeda npu ouucmxe cmsona cksa-
JKUHBL HEO6XO0UMO OMKPBIMb OMBEPCMUSA YCm-
poticmsa, wap cépacvisaemcs 8 cedso u nooa-
emcsa dasneHue.

Oco0eHHOCTH

® I[enbHbI TPOYHBIN CEPAYHUK

e Jllapsr BCeraa OCTAIOTCA B CEfie
yCTpPOCTBa

IIpenmyirecTsa

 [Ipu 3KcIyaTaumm yCcTpoicTa
SABS (Single-Action Bypass
Sub) mna cTpyHON POMEIBKI
BOZLOOTAENAOLIEH KONOHHDI, yC-
Tbfl CKBXKWUHEL U/WIU TPOTUBO-
BEIOPOCOBLIX ITPEBEHTOPOB, UC-
T0/b30BaHUe My®dT ¢ 601bUIUM
HapY)XHLIM iuamMeTpom ot 11 f0
16 proiimoB (279- 406MM) TO3BO-
JIAET HacaZikaM IPOU3BOAUTD
OUUCTKY 67M3Ke K Tpodwnio

JIna MOBTOPHOTO OTKPHITUA U 3a-
KPBITUA OTBEPCTUIA TTOCTIE TIEP-
BWYHOT'O 1{1KJ1a MOXKHO UCITONb-
30BaTh iBa ycTpoiicTa SABS

B CBA3KE

PucyHox 2. Tenepb nodaua Hacocos moxem
6b1mb yBenuueHa 014 BbINONHEHUS YUPKY-
JAYUU Yepe3 0mBepcmus UHCMpyMeHma npu
YBeNUUEHHOU CKOPOCU 8 KONbYEBOM
npocmparcmae.

Open and circulating position

Port (open)
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MHCTPYMEHTBI ONA VOATNMEHVA MHOPOOHBIX OCTATKOB

Junk Muncher

Wucrpyment Junk Muncher, Bxopsumii
B ITaKeT pelleHWN 1A MOBbILIEHUA IIPO-
IYKTUBHOCTW CKBaXKWHBI OT KOMITAHUU
M-I SWACO, ncrionb3yercs ana mnog-
TBepXAeHnA 3GhEeKTUBHOCTU omepauuit
T10 OYUCTKE CTBOJIA CKBAKUHLL. OH cO6U-
DAET KPYIHbIE YACTULLI MEXTIPUMECET,
TTPOV3BELEHHLIX ITPU (pe3epoBaHun
00CaAHO KOMOHHHL WIN 3ape3Ke OKOH.
VHCTPYMEHT TaKKe MOXET cobuparb
MEeXIIPUMECH, OTPaHUYUBAIOLNE BHYT-
peHHWiA ZnameTtp nephopupoBaAHHON
KOJIOHHBI.

OtarraureabHbIE JepThl

Wucrpyment Junk Muncher nopxopur
I CTTYCKa IocIle omepaumii hpesepo-
BaHMs 06CAHON KOJIOHHBL WIN 3ape3Kn
OKHa Ans cbopa KPYyIMHLIX YaCTUL, MeX-
TIpuMeceli, TPOU3BOAUMLIX B XOJi€ ITUX
OIlEePaLMii, KOTOPHIE HEBO3MOXHO y7a-
JNTb APYTUM crioco6om. OH TakKe mop-
XOIUT ANIA UCTIOJIb30BAHUSA B VIKE Iep-
(bopunpoBaHHBIX TPyOaX I OUUCTKU
WIN YLAJIeHUA MeXITIPUMeceli, orpaHu-
YWUBAKOWNX BHYTPEHHUN ,UAMETD TPYO,
1 c60pa TBEPABIX YaCTULl, KOTOPHIN He-
BO3MOXXHO YAAINTb U3 CKBAXKUHEL iPY-
MM CITOCOOOM.

Bo3Mo3KHa MOCTaBKA [TOAX0AALETO
(bpesepHoro mpoduna ans 06paboTkn
TIOIMPOBAHHLIX MY(DT IOZBECKU XBOC-
TOBWKA. BMECTUMOCTb MHCTPYMEHTA
W BO3MOXHOCTb 6aiacHo LUpKyna-
LMW KWUIKOCTEN MaKCUMU3UPOBAHEL
Gnaropapst UCIIONIb30BAHMUIO B HWKHEN
YaCTU UHCTPYMEHTA MEHbIIETO COENM-
HEHWA C POTALUOHHLIMU IJIe4aMn
W GONBIUIUM KPYTALUM MOMEHTOM.

OcobeHHOCTHI

® I[enbHEIN cepRevHUK ¢ MydTa-
MUW-TIePEeBOAHUKAMMN

® JloCTyIHLL BCTPOEHHAA hpe3a ans
00paboTKU MOABECKN XBOCTOBUKA
v pesa fis TBEpPALIX YacTuly

o JlocTymHa HampaBsnsaiowas Gpesa

IIpenmyirecTsa

© Pa3paboTan Ans yhaneHus 60mb-
LIUX TBEPABIX YaCTUL, U3 CKBA-
JKUHLL Yepe3 60JblIne BIYCKHbIE
0TBEpPCTUA

CryckaeTcs B X07ie omepauumn
OYWUCTKW UM B XOZi€ CIlelinaib-
Ho CII0 pna ypaneHus TBEpAbIX
JacTuy,

IIpu crycke HWXe yCTpOnCTBA
WELL PATROLLER MHCTPYMEHT ITPO-
TyCKaeT MeJlKue UHOPOAHLIE OC-
TaTKW, KOTOPLIE 3aTeM COOUPAIOT-
ca nHcrpyMerToM WELL PATROLLER

[Tpymipm aevicTByst

EmKocTb st c6opa npencTaBnser
c0601 TpyOy 6071b1I0TO HAPYIKHO-
0 AMaMeTpa C OTBEPCTUAMM, TI03-
BOJIAIOIUMU UHOPOIHLIM OCTAT-
KaM, JlaMy 1 MEJIKUM YacTu1am
11eMeHTa IIPOXOAUTh Yepes Hee
W BBIMBIBATbCA U3 CKBa)XUHBI.
Boblime TBEpAbE YACTULL, TIOTA-
Jatolmme B eMKOCTb A7 c60pa,
VAEPHKUBAIOTCA U HE BHITYCKAIOTCA
CHW3Y OTKUHLIMU KJlarlaHaMML, KO-
TOpbIE OTKPLIBAIOTCA IOTOKOM
W 3aKPLIBAIOTCA IPYIKUHAMU.
AHCTpyMEHT MOXeT co6upaThb
3HAYUTENIbHBIN 00bEM HONBLINK
TBEPALIX YacTuil. Ilpu Hanuunm
ype3MepHO 60/IbUINK TBEPAbIX Ya-
CTW1}, MOXXHO TIPOBECTU OIEpPALUN
pasMasbiBaHNA/TIepeMabIBaHUA

IJ15l yMEHbLIEHWUA UX pa3Mepa.

DKcrayaTamyst

Yerponterso Junk Muncher moxer cryc-
KaTbCsl B KOMOUHUPOBAHHOMN 6YPUIILHOM
KOJLOHHE [i1s c60pa TBEPALIX YacTul]

B GonblIeil 06cafHON KONOHHE BbIlIe
XBOCTOBUKA, WIN HETIOCPEACTBEHHO Haf
Gbpesoit unn nonotoM ans cbopa 607b-
LIWX TBEPABIX YacTul ¢ 3a601. [Jonoto

!i
P

Junk Muncher moxem cnyckamscs 80 8peMA
onepayuu MexaHuyecKoll OYUCMKU CMBONA CKBa-
JKUHDBL neped 3aKaH1UBaHuUeM Unu 8 xooe cneyu-
anvHoll CII0 0nsa ydaneHus meepobix vacmuy.

W Gpe3a BLIMBIBAET TBEPAbIE YaCTULbI
HaBepx B ylaBlUBaloLLee YCTPOICTBO.
Korpa BcTpoenHasn dpesa ans o6pa-
60TKM MOABECKW XBOCTOBWUKA PA3rpy-
XaeTcA Ha IOIMPOBaHHYI0 MybTY IOA-
BECKW, OHA MOXET UCTIO/Ib30BATHCA A/l
00paboTKN BepxHeN YacTu My(THL.
ITpu Heob6xoaMMOCTU Kanubpyomas
dbpe3a MOXET OHITb CyLleHa HUXKE UH-
CTPYMEHTA JJISl OUUCTKU BHYTPEHHEN
TIOBEPXHOCTY MONIMPOBAHHON TTOCa-
nouHoit Mmydrst. Junk Muncher cnycka-
€TCA Ha MaKCUMaJIbHOV CIyCKO-TIOAb-
eMHOM ckopocTu B 150 byToB/MUH
(46 M/MUH.), He UMeA OrpaHUYEHUN TTO
CPaBHEHUIO C APYTUMU UHCTPYMEHTAMU
KOMITOHOBKM.

DKcrayaTaliOHHbIe TapaMeTph
MakcumanbHas MakcumanbHas MakcumanbHas
Hunnens (pasMepst), |CKOPOCTb BPAIEHUsA | CKOPOCTb BPalleHUs | HArpy3Ka Ha UHCTPYMeHT
nroim IPU HATAKEHUN, TIPU CKATUK, TIPY BpaILeHUH,
GyHTHI (KT) 06/MuH 06/MuH
31/, c BbICAAKOI BHYTPb 100 60 5000 (2268)
41/, c BbICAJKON BHYTPb 120 90 10000 (4536)
5Y/, ¢ 3amkamu NK DSTJ 120 90 10000 (4536)

310 0611\1/[8 PEeKOMeHAaNunK, KOTopbie ITpn HeOﬁXO}]VlMOCTVl MOTYT ITlepecMaTpuBaTbCA B 3aBUCUMOCTU OT KOHKPETHBLIX 006CTOATENLCTB.
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MAGNOSWEEP Magnet

Marxutst MAGNOSWEEP* npencras-
JIAI0T CO60 CUIIbHBIE MATHWUTHI C 60N1b-
11074 TI101A7ib10 TOBEPXHOCTU, UCTIONb-
3yeMble ANs YAaleHus MexImpuMmeceit
13 HeTAHBIX U TA30BLIX CKBAKUH.
VHWKanbHasA KOHCTPYKLUA CO3AaeT
MarHuTHoe 1one Ha 12,5% cunbHee,
YeM Y TPaULIUOHHBIX MarHUTOB, CITy-
CKaeMBbIX B CKBXKUHY, U B pe3yJibTare
103BOJAET COOMPaTh B 5 pa3 bonblre
MaTepwaina 3a OAVH CITyCK IT0 CpaBHe-
HUIO C TPAAULMOHHLIMU MarHUTAMMU.
MHCTPYMEHT MOXET CITyCKATbCA Kak
KOMITOHEHT G0JIbLIMHCTBA KOMITOHOBOK
s 6ypenus/hpesepoBanus,/ monm-
DOBKU WIU KaK cOCTaBnsiomas 6ypuib-
HOM KOJIOHHHL B XOle OIlepalinii 0uu-
CTKU CTBOJIA CKBRKUHBI.

Mexmpumecn 3aTArMBAOTCA B ITPO-
CTPAHCTBO MEX[Y MarHUTaMU
W HaZleXKHO YAEPKUBAIOTCA Ha MecTe.
JT0 3aWMIAET UHOPOAHLIE OCTATKU
OT CMel}eHN IPU IORHATUY U3
CKBaXUHBL. l[enbHbIN cepaevyHuK
CO BCTPOEHHLIMWU MarHUTaMu obecre-
YWNBAET ITOJIHLIN PafiuasibHLIN 0XBAT
CTBOJIA CKBAKWHBL. [JaHHas KOHCTPYK-
11151 KOPITyCa TaKe 06ecrneunBaer
IIPOYHOCTb, HEOOXOLUMYO A7A Bpalle-
HUA U PaCcXaXUBAHUA UHCTPYMEHTA
B XOfle Omepaumii 6yperus wnu dpese-
poBaHMsL.

Wncrpymentst MAGNOSWEEP mocTas-
NATCA 1 06CALHIX KOLOHH W XBO-

CTOBWKOB Pa3NUYHOTO AMaMeTpa
W Beca. Maruur cobupaer Marepuan
IIPU CIIYCKE B CKBAKUHY, TIPU NPKY-
7MW PACTBOPA W IIPU TIOLbEME

13 CKBKUHHI.

IToueMy Hamm1 MarHUTBI
paboTaloT Ay4ie

B marnurax MAGNOSWEEP wncrons-
3yeTCs 3alaTeHTOBAHHAA MOLEJlb,

B KOTOPOIA ZiBa 371€MEHTa C IPOTUBO-
TI0JI0XXHOM TTOJIAPHOCTHI0 PabOTAIOT

B cBA3ke. Takas KOHCTPYKLUMA obecre-
ynBaer OoJee CUIbHOE MarHUTHOE
TI0Jle, YEM TPAAULMOHHbIE MAaTHUTHL

C TULOCKUM PACIIOJI0KEHWNEM, YTO CII0-
COOCTBYET 3HAUUTETIBHOMY TIOBbILIE-
HUI0 Hecyleit ciocobHocT u bonee
spdeKTNBHOMY N3BIEUEHWNIO UHOPOA-
HBIX OCTaTKOB.

Texumaeckmne
XapakTepUCTUKI

TexHUYECKUE XapaKTEPUCTUKN MOTYT
W3MEHATLCA, TaK KaK KaKLasa KoHdu-
rypalus U3TOTaBINBAETCA A7l KOH-
KpeTHOro ImpoeKTa. [na monyyeHms
LOIOJIHUTENBbHON MH(OpPMaumm 0 BO3-
MoxHocTAx Maruutos MAGNOSWEEP o
IKoHOMUM Baurero Bpemenu u fexer,
obparurech K Baniemy MecTHOMy
mpencrasutento kKommarun M-I SWACO.

12%-Hoe ysenu4eHue Cubl
MA2ZHUMHO20 NOAA

MazHumpt

Oco0eHHOCTH

e (06nafaeT f0CTaTOYHOW CUII0N
Ins c60pa MEXaHUYECKUX METajl-
JVYEeCKUX IIPUMeceli IPU CIycKe
B CKBaXKUHY

Crocoben cobuparts n06Lie Mex-
TIPpUMeECH, KOTOPbIe He 6buin
BbIHECEHBI HA TIOBEPXHOCTD PN
LUPKYIALUN

® J[enbHbIN CePEYHUK CO BCTPOEH-
HBIMW MarHUTaMW; BHYTPeHHNe
COeNMHEHUA WIN CbeMHbIE KOM-
TIOHEHTH! OTCYTCTBYIOT

IIpenmyirecTsa

© [IpeBoCXOZHOE U3BJIEYEHNE UHO-
POZHBIX OCTATKOB X OUUCTKA
mocne ¢peseposanus. 06ecre-
ynBaet 60siee CUILHOE MArHUT-
HOe IT0J1e, YeM TPAANLUOHHLIE
IJIOCKUE MAaTr'HUTbL

® JImMeeT 3HAUUTETILHO 6oTee
BLICOKY10 HECYLIYIO CITOCO6-
HOCTb, YTO IT03BOJIAET COOPATh
B 5 pas3 bonblie MaTepuana mo
CPaBHEHWIO C TPAAULUOHHLIMU
MariuTammn

06pa3sybt mexnpumecetl, U3B/1eYEHHBIX C -
nomowbio maeHumos MAGNOSWEEP
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Pup Finger Basket

IIpumeHenue

Koucrpykuma ycrpoiicrsa PUP Finger
Basket ynaBnuBaer KpyrHsie MUHOPOL-
HbIe 0CTaTKU, POU3BOAVUMLIX IIPU Pa3-
6ypuBarumn/hpe3epoBaHUN PasnUIHLIX
TUIIOB IIPOGOK W APYTOr0 CKBAXKUHHOTO
o6opyznoBanus. MHOpoAHLIE OCTATKU
YN1aBNUBAIOTCA ABYMSA CIIOCO6AMM:

BO BPeMA BBeLleHUA B IeNICTBUE DUIbT-
pa Iipun IToALEME U3 CKBAXUHLL, U Tpa-
IVMUVNOHHLIM BEIMEIBAHUEM HABEPX 10
KOJ1blleBOMY IIPOCTPAHCTBY.

Ucmoan3oBanme
JHCTPYMeHTa

Wucrpyment PUP Finger Basket ycra-
HaBIWBAETCA B KOMIIOHOBKY LAl /1aB-
JWBaHWA U YLATleHNA KPYITHBIX UHO-
POZHLIX OCTATKOB, IPOU3BOAUMEIX IPU
pas6bypuBaHumn mPoboK U 06paTHLIX
KJaMlaHoB, CTPYMHLIX TIPOMBIBKAX W XU~
MUYECKUX 3aMelleHUAX U OUUCTKAXK.

Ocobennoctn
u [Ipermymecrsa

® BesomacHocTb: KoHeTpykuus
VHCTPYMEHTa BKIIIOYAeT BCTPO-
€HHOE 3aMKOBOE COeZIMHEHNE
1715 0671erYeHUA TIOfbeMa UHCT-
PYMeHTa ITpU [TOMOLU CTaHAAPT-
HBIX 3]1€BATOPOB W KINHOBLIX
3aXBaTOB ANA GYPUIbHLIX TPYO

® Bonbuioi pasmMep BIYCKHbIX OT-
BEPCTWit 1 GONbIIIaA BMECTU-
MOCTb UHCTPYMEHTA 0becreun-
BatoT 3 derTMBHOCTS C6Opa
VHOPOZHLIX OCTATKOB

® [103BONAET BLIMBIBATD YaCTULLL
TBePAO0¥i ha3bl U3 CKBAKWUHBL

° YnaBnuBaeT KpyIHbie Mpo6nem-
HbIE UHOPOLHbIE OCTATKMN IIPK
TIOZbEME U3 CKBAXKUHBI

® Bonbuiov BHYyTPEHHW AUaMeTp
yAy9LIaeT 06paTHYO UNPKYIs-
1m0, 0671€r4as N YCKOPAA 04mn-
CTKY

[IpoyHas, HeBpalaoWAACA KOH-
CTPYKLUA MTO3BOJIAET UCIIONb30-
BaTb UHCTPYMEHT IIPU pasbypu-
BaHUW lLieMeHTa

PUP Finger Basket gomonsser
CKpeb6OK/1eTKY,/MarHnuT cepumn
PUP, PUP Quick-Trip Jetting Tool
wiu Multi-Action Jetting Tool,

n PUP Riser Brush

BmectumocTb Gunbrpa He YXYA-
L13eT CIIOCOOHOCTM PacTBOpaA IO
BBLIHOCY MHOPOJHLIX OCTATKOB U3
CKBaXUHBL

PUP Finger Basket moxer uc-
II071b30BATHCA MPU BpaleHUN
W PacXaXMBaHUW OYPUIILHOM KO-

JIOHHDLI, HE BIUAIONINX Ha ero
3bdeKTUBHOCTD
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Pup Magnet Tool

IIpumenenue

[Insa ynanenusa Mexmpumeceit YepHHIX
METaJLZI0B U3 CKBAXWHLL, lepXKaTenmu
nHcrpymenTa PUP ocnamatoTes mom-
HBLIMWU pefiKo3eMeJlbHLIMU MarHUTaMu.
MarnutHoe mmoje MOKpHIBAET YIaCTOK
Zep)Kareseit OT BepXHeW [0 HWKHel
yacTv n Ha 360° Bokpyr. [Ipounan He-
pIKaBetolan cranb obecreynBaer aep-
aTeNAM 3alUTy OT KOPPO3UU U BO3-
MOXHOCTb MHOTOKPATHOTO
WCIT0N1b30BAHMA.

Tak Kak pepxarenu BpawaioTca He-
3aBUCUMO OT CEPAEYHUKA U GYPWIbHBIX
TPYO, OHW He MOTYT OBPEANTb 06caf-
HY0 KON0HHY. lleHTpaTopL! BhILIE
W HWXKe [iepKaTeneit 06ecreyunsaioT
LleHTPAJIbHOE ITOJI0KEHWE MAaTHUTOB
B CTBOJIE CKBA)KUHLI, II09TOMY COUBa-
HUEe MeXTpUMeceil IIpU ABUKEHUM Oy-
PWIbHEIX TPYO UCKIIOYEHO.

Ucmoap3oBanme
VHCTPYMeHTa

Nncrpyment PUP Magnet ucnonb3yer-
Csl BO BCEX TUIIAX CKBAXKWH; OT BEpPTM-
KaJIbHBIX 710 HAaKIIOHHO-HAIPaBJeHHbIX
c 60n1bUIMM OTXOZOM 33605 OT BEPTUKA-
JIU U B PA3NINUHBIX CUTYALUAK, TAKUX
Kak hpe3epoBatne 06CcanHON KONOHHEL
W CIYCK UHCTPYMEHTA B CKBAXWUHY IIO-
cne mepdopauun. YeTponcTBo TakKe
MOXET UCIONIb30BaTbCA B COYETAHUN
C APYTUMU UHCTPYMEHTaMU, cobupato-
WMMU UHOPOLHBIE OCTATKY, TAKUMU KaK
PUP Finger Basket u WELL PATROLLER.
MaruurHoe ycrpovicTBo PUP Magnet
IIPeLCTaBAAET CO60M OANH U3 CII0C060B
OCHalleHUst 0CHOBHOW KOMITOHOBKU
PUP pns mpuMmeHeHMA B KOHKPETHHIX
YCIOBUAX.

OcobenHoCcTI
u IIpenmyinecrsa

® BesomacHocTb: KoHcTpykums
VHCTPYMEHTA BKJl0YaeT BCTPO-
€HHOEe 3aMKOBOE COeuHEHNE
17151 0671erIeHNUA TTOAbEMA UHCT-
PYMEHTa CTaHAAPTHLIMU 371€Ba-
TOPAaMU U KIUHOBLIMU 3aXBaTa-
MU 4715 GYPWILHBIX TPYO
CepreyHVK LOCTYIIEH C COenuHe-
Huamu AHU wiv coeguHeRUAMU
C BHICOKUM KPYTALIUM MOMEHTOM
KoHcTpykuus 11eHTpaTopoB
C POTOYKAMM MO3BOJIAET YCTPa-
HATb 60/IbIINE YACTUIH UHOPOA-
HbIX 0CTaTKOB 6€3 OrpaHUveHns
moroxa. Kommanusa M-I SWACO
MOXET YCTPAHUTb HEOOXOAM-
MOCTb B CITyCKe 1Iabj10Ha IyTeM
Pa3MelleHus 11eHTPaTopoB
Ha [T0Cafi0yHOM MecTe II0f OIl-
PaBKYy.
® MouiHble MarHUTH umeloT 100%
ITOBEPXHOCTHY0 aKTUBHOCTb

® QrcyTCTBUE BHEUIHUX KPEITeX-
HbIX ZleTajlell CHUKAeT PUCK
CMelLleHNA KOMIIOHEHTa U ero
MafieHUs B CKBOXKUHY

® BonbuIoii BHYyTPEHHWI AUaMeTp
WHCTPYMEHTa y1yJlIaeT UUPKY-
JIALINIO U YCKOPAET ITpolecc 04Yu-
CTKUN

o [TepeBopruku M-I SWACO ro-
CTaBIAIOTCA C COEAUHEHUAMMN
AHW wnv coepuHEeHUAMM C BbI-
COKUM KPYTALUM MOMEHTOM

i
|

[ I-uhul-l-l
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QUICK-TRIP JUNK BASKET

IIpumenenue

®UILTp 15 YNaBIUBAHWA TBEPAbIX Ya-
crvy Quick-Trip Junk Basket (QTJIB)
ABNAETCA MEXaHWIECKUM YCTPOMCTBOM,
NpefoTBPAIIAIIMM TONAAHNe TBEP-
[bIX YaCTUL] B CKBAXWHY B XOAE CTPYW-
HOi I[POMBIBKM IIPOTUBOBLIGPOCOBLIX
NPEBEHTOPOB, BOAOOTAENAIONIEN KO-
JIOHHBI W/WIN y4acTKa 06CafHON KO-
JIOHHBI/YCTbA CKBAXKUHBL.

Ucnoab3oBanue
VIHCTpYMEHTa

Pacrionoxuts utictpymert QTIB Ha Tex
y4YacTKax, Te MHOPOLHbIE OCTATKU MO-
I'yT MafaTh BHYTPb CKBAXKUHY. YCTPOWA-
CTBO CJle[lyeT UCII0/1b30BaTh B COYETa-
Hum ¢ PUP Quick-Trip Jetting Tool,
Multi-Action Jetting Tool wnn PUP
Riser Brush, uTo6bt MOMOYb yAANIUTH 3a-
IPA3HUTENY, TPEL0TBpalas IIOBTOPHOE
TonagaHue NHOPOZHbIX OCTaTKOB

B OUMIEHHYI0 CKBAXUHY.

OcobenHOCTI
u IIpenmyinecrsa

® BesomacHocTb: KoHcTpykums
VHCTPYMEHTA BKJLIOYAET BCTPO-
€HHOe 3aMKOBO€ COeLIMHEHNE
175 0671erYeHus TObeMA UHCT-
PYMEHTa CTaHIAPTHLIMU 371€Ba-
TOPaMM U KIMHOBLIMU 3aXBaTa-
MU 4715 GYPUWILHBIX TPYO

e IIpocToTa KOHCTPYKUMK obecre-
YUBAET JIeTKOCTb U Ge3ormac-
HOCTb B 06palIEHUN C UHCTPY-
MEHTOM

® VHuBepcanbHaA KOHCTPYKIUA
TI03BOJIAET JOMONHUTD 1100bIE
omepaumn 6ypeHus Wiu 3aKaH-
YUBaHUA

* HampaBnAiomuii 37eMeHT Ha-
TIPaBIieT MEXTIPUMECU B 6071b-
LIWiA 6aLIMaK B XOAe CTPYIHOM
IIPOMBIBKW ITPOTUBOBLIOPOCOBLIX
IIPEBEHTOPOB

© OUILTP MOXKET yN1aBAUBATD 10
6 raJI0HOB (22,7 1) UHOPOAHbIX
OCTaTKOB

® VCTpONCTBO UAEANbHO TIOAXOLUT
IU1Sl UCTIoNb30BaHus ¢ PUP
Quick-Trip Jetting Tool wnu
Multi-Action Jetting Tool

© [IpoyHas KOHCTPYKUMUA

QIJb
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WELL PATROLLER

BHYTPUCKBOKWUHHbI UHCTPYMEHT AJ15
dunsrpoBanus WELL PATROLLER, BxonA-
U B TAaKeT PelieHWN AJ1A TIOBLILIEHUA
TIPOLYKTUBHOCTU CKBRXUHBL OT KOMITA-
Huun M-I SWACO, aBnaerca mepenoBbM
WHCTPYMEHTOM [J1f OUUCTKU CTBOJIA
CKBa)KWHBI, Pa3paboTaHHbIM A UC-
TT0J1b30BAHWA HA JTAIe IIEPef, 3aKaHun-
BaHUEM CKBAKWHbI/UCTILITAHUEM TTJ1AC-
Ta UCITHITATeNIeM Ha TPy6ax, Korna
TpebyeTca BLICOKAs CTENeHb YUCTOTHL
W ee TIOATBEPKIEHUE.

OranmunreabHbIe
JepThl

Brimontaa gBoMHy0 GYHKLUIO, UHCTPY-
meHT WELL PATROLLER cHayasna Iipow3-
BOZLUT OUUCTKY, @ 3aT€M IIOATBEPKLAET
3¢ deKTUBHOCTb OIIEpaunn OYUCTKU.

IJKCILAyaTamyst

IIpu cIycKe KONOHHBL B CKBAXUHY,
GunbTpylommii Koxyx/cKkpe6ok oumna-
10T BHYTPEHHIO10 OBEPXHOCTb 06caz-
HOA KOJIOHHBI, YAQIAS HUIMITIIYIO KOP-
Ky (pacTBop Ha yI1eBOOPOLHO
oCHOBe, 6apuT, LIeMeHT U HaMarHuyeH-
Hble CTanbHble yacTuusr) (Pucyrok 1).
Omepauus 0YUCTKU IPOU3IBOAUTCA TIO
CTAH[)APTHOM ITPOrPaMMe MyTeM ITpo-
KagKuW KWUAKOCTU Yepe3 KOJ0HHY Tpyo,
ceppeynnk WELL PATROLLER u 06paTHO
BBEPX MEXIY CePAECIHUKOM U GUILTPY-
tomum koxyxom. Ilocse 3aBepureHmns

OcobeHHOCTH

o [IpuMeHAeTCA B 06CAAHEIX KOJLOH-
Hax 1 XBOCTOBUKAX BCEX CTAHAAPT-
HBIX Pa3MepoB

He vcrnonb3yioTcs wapst/ApoTuku
CrmyckaeTcs BMeCTe C yCTPOCTBOM
Ported Bypass Sub

Cerka 0,025-ato01M. (0,6-MM) Ans oT-
(b]/lJl]:TpOBbIBaHVlﬂ MEeJIKUX 4acTul

® JloCTymMHbI HOBbIE CEPIIOBUAHbIE
KnamaHsl, To3Bonsiolme 6onee
KPYTHBIM UHOPOAHLIM OCTAaTKaM I10-
TagaTh B UHCTPYMEHT

Boblme ygacTku Ans MpoXoxzpe-
HUA TIOTOKA Yepe3 UHCTPYMEHT, He-
CMOTPA Ha TO, YTO GuAbLTPyomuit
KOXYX KOHTaKTUPYeT C BHYTPEHHe
TIOBEPXHOCTbI0 06CAAHO KOJIOHHbL
(oTcyTcTBUE CBAOGMPOBAHUA U MOP-
LTHEBAHWA)

o MojeT IepeocHalaThCs B MOIEBLIX
YCIOBUAX

TarexT Benukobpuranun 2,335,687; Marenr CLIA 6,250,387

Standoff sleeve

The arrows indicate the path
of fluid circulation

PucyHox 1. Cnyck 8 CKBWKUHY, O4UCMKA BHYM-
peHHell noBepxXHOCMU 06CA0HOL KOJIOHHB.

The arrows indicate the path
of fluid circulation

PucyHok 2. [To0bem u3 CKBaXuHbl, c60p ocmas-
WUXCA UHOPOOHBIX OCMAMKOB.

LMPKYAALUN OYPOBaA KOJIOHHA TORHU-
MaeTcs, HallpaBIALINIA KOXYX/CKpe-
60K 0YMLAIOT BHYTPEHHIOW ITOBEPX-
HOCTb 06CaiHON KONOHHbL

W HaIPaBNIAIOT XWUAKOCTD B KOJIbLIEBOM
TIPOCTPAHCTBE B UHCTPYMEHT Yepe3
GUIBTPYIOWUIA KOXKYX.

YKuakocTb MPOXOAUT Yepes MpoBo-
JIOYHBIN QUIBTP, B pe3yNIbTATE YEro
V/1aBIMBAETCA OCTABLINECA B CKBAXKUHE
WHOPOAHbIe ocTaTku (PucyHok 2).

© [IpefoXpaHNTeNbHBIE MEMOPAHEL
006€CMeunBaIOT CIYCK LaBNEHNA
B TOM CJ1y4ae, EC/IU UHCTPYMEHT
TIOJIHOCTbI0 3aMONHAETCA HEIIPOHN-
1Jd€MbIM MaTepPUaioM.

IIpermyiecrsa

© He UCIONb3YIOTCA Mapbl/IPOTUKI
L7115l TPOKAUMBAHUA BHU3 IT0 6y-
PWIbHLIM Tpy6am

® VIHCTpYMEHT IIPUBOANTCA B 1eACT-
BUe IIPU TTOYbEME U CITyCKe

e [lo3BOJAET ITPOU3BOAUTL pe3epo-
BaHUE U pa3bypuBaHue LieMeHTa

® MIHCTPYMEHT BLIMONHAET AiBe QYHK-
LMK CHaYasla POU3BOAUT OUUCTKY,
3areM MOATBePKAAeT 3bheKTUB-
HOCTb OTlepaluit O9UCTKU

® Bo3MOXeH CIyCK UHCTPYMeHTa
B IBOHOW U TPOMHOW CBA3KE




VIHCTPYMEHT TaKe YacTo yCTaHaB-
JIMBAETCA B 06CAAHO KOJOHHE HUKE
VCTbfl CKBXUHBI BO BPEMA OUUCTKN
BOLLOOTLENAOLIEN KONOHHEL U CTPYi-
HOA POMBIBKU ITPOTUBOBLIOPOCOBLIX
IIPEBEHTOPOB Ha YCTbe, YTOOL! cOOpaTh
Tto6ble MUHOPOLHEIE OCTATKY, YIIaBLIUE
B CKBOXXUHY.

DKCILAyaTalIOHHbIE
IapaMeTpsl

WHCTPyMeHT He06X0[UMO PA3MECTUTD
TaK, YTOOBI OH He IIPOXOAWUIL Yepe3
pasbypuBaeMsie YCTPOICTB, Ha-
IIpUMep, ocafouHble MydTh. CIyck
IIPOM3BOAUTb Ha MaKCUMaJIbHOW CITyC-
KO-IIOALEMHO ckopocTy B 150 dy-
TOB/MUH (46 M/MWUH), UHCTPYMEHT He-
00X0UMO pa3MelaTh Kak MUHUMYM
Ha 30 dyroB (9M) BhIIE 6YPOBOTO
nonota/dpessl. 06paTHAs UNPKYA-
1A yepes nHcTpymeHT WELL
PATROLLER BO3MOHa, O/HAKO PeKO-
MeHAyeTCA IPOU3BOANTD LUPKYIALMIO
OZLHOTO 06beMa CKBAXUHLL 337J0/IT0

L0 BLIIIOJIHEHUA 00PATHON LIMPKY-
NALUN.

DKcrayaTaliOHHbIE IApaMeTPh
Pasmep MakcumanbsHas MaxcumanbHas MakcumanbsHas
WHCTPYMEHTa CKOPOCTb CKOPOCTb Harpyska
(o6canHon BpalleHua BpalleHus Ha UHCTPYMEHT
KOJLOHHBI), TIPYU HATSOKEHUM, TIPU CKATUM, TpY BpaleHuu,
HIONMBL 06/MUH 06/MuH GbyHTH (KT)
4Y,-5, 90 60 5000 (2268)
6°/3—8°/5 100 60 10000 (4536)
95/4-133/, 120 90 15000 (6804)

Jro 06]].“/19 PexoMeHAanun, KoTopbie pu HeOﬁXOILVlMOCTVl MOTYT MepecMaTpuBaTbCA B 3aBUCUMOCTUN OT KOHKPETHBIX

00CTOATENBCTB.

IpyHLyI aericTeys

Io mosBnexua uucrpymerta WELL
PATROLLER, €iMHCTBEHHBIM CII0CO-
60M y6enmUTbCs, YTO NUHOPOLHLIE
OCTaTKM YAALEHH U3 KOJIbLIEBOTO
TIPOCTPAHCTBA, ObUI0 U3MEpeHNe
MYTHOCTU W COLEPXKaHUA TBEPAOW
®ba3k B pacTBOpE, BO3BpAlLaioleM-
sl Ha TOBEPXHOCTb. MIHCTpyMeHT
paspaboTaH AnA CIycka B COCTaBe
KOMITOHOBKM [ij1l OYUCTKU CTBOJIA
CKBKMHLL U 3aBEpLIAET OUUCTKY
IyTEM OTGWILTPOBLIBAHUA OCTAB-
LINXCA B KOJIbLLEBOM ITPOCTPAHCTBE
WHOPOZHHIX OCTATKOB Y€pe3 MPo-
BOJI0YHBIN Gunbrp. WELL PATROLLER
00ObIYHO CIYCKAETCA B COYETAHUN
c ycrpoiicTBoM Multi-Functional
Circulating Tool (MFCT), utictpy-
MeHTaMu RAZOR BACK v BRISTLE
BACK.
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WELL PROTECTOR

TmarenbHasA OUNCTKA YCThA CKBAXKUHBL
W IPOTNBOBLIGPOCOBLIX IIPEBEHTOPOB
CKBaXXWH, YaCTb KOTOPBIX HAXOAUTCA Ha
TI0BEPXHOCTY, J0JLKHA BKILIOYATb U3-
BJleYeHWe BPeAHbIX NHOPOAHLIX OCTaT-
KOB, OCTaBLUINXCA B CKBAXUHE.

IIpumenenmue

Wucrpyment WELL PROTECTOR* , Bxo-
DAIVMN B ITAKET peluIeHunit 14 IoBbIlIe-
HUA MIPOAYKTUBHOCTU CKBAXUHBL OT
kommanuu M-I SWACO, nsenekaer mare-
PUaJibl, OCTABLINECA B CKBAXUHE ITOCTLE
OUUCTKU IIPOTUBOBLIOPOCOBHIX ITPEBEH-
TOPOB U YCTbSl CKBAXUHBL U/ WU 3KC-
IIYaTalMOHHbIX UCITLITAHW T1alIeK
mpeBeHTOPOB. OH AENCTBYET Kak pe-
3epBHOE YCTPONUCTBO AJ1 U3BIEYEHUA
WHOPOJHbIX OCTATKOB, HE BHIHOCUMbIX
W3 CKBAXWUHbBL W MTAAA0LUX BIyOb
CKBAXXWUHBI.

ITpyHLMII AeTicTBYS

VIHCTPYMEHT CIyCKaeTcs HEIOCPECT-
BEHHO IO, YCTheM CKBKUHBI BHYTPU
006CaaHo KOJLOHHbI B XOfie CTPYHO
IIPOMBIBKM IIPOTUBOBLIGPOCOBLIX TIpe-
BEHTOPOB W YCThA CKBAXKWHBI WIN 3KC-
IUIyaTauuu Ilauex mpeseHTopos. Mo-
XET pa3sMelaTheA B 06CafHO
KOJIOHHE BO BPEMsi OIepaluii o 04mn-
CTKe BOZLOOTZENAIOLIEN KOOHHLL UN
TIPY TIOAbEME 3AINTHBIX BKIAZbI-
11eii/BTYNOK.

AHcTpyMeHT 060pyA0BaH 6-hyTo-
BBIM (2-MeTPOBLIM) ITPOBOJIOYHBIM
(unbTPOM 607IbIION BMECTUMOCTH, OT-
(hUNLTPOBLIBAIOWUM METIKWE U KPYII-
HbIE YaCTULbl UHOPOAHBIX OCTATKOB,
MOMazialolnx B Hero. CKpyrieHHbINn
CTHIKOBOYHLIN HUTIIIENb B HUXKHEN Yac-
TW CILYXWUT HaITPaBleHUEM 1 060DPYAO-
BaH 0OJIBIUIMM KJ1ANTAHOM A7 TPOCTOTHL
yOaneHus CObpaHHbIX MaTepUaos.
Beiure unbTpa pacmosnoxet GuibIpy-
H0IUN KOXYX W HAMTPABAAOIUNA 371e-
MEHT C OTBEPCTUAMM, TaPAHTUDPYIOWNIA,
YTO BCE UHOPOZHELIE OCTATKU COOUpa-
10TCA, a He MAfaloT CHApYXW UHCTPY-
MeHTa.

Ocob0eHHOCTH

© Bonburas BMECTUMOCTb st 60-
Pa MHOPOZHHIX OCTATKOB/TBEP-
JBIX YacTul

® Cerka 0,025-p107iM. (0,635-MM)
OT(WUNLTPOBLIBAET MEJIKUE Yac-
TULBL

® OUnLTPYIOMmNIA KOXKYX IPENOT-
BpallaeT MMPOXOXAEHNE NHOPOS-
HBIX OCTaTKOB B 06X0f, yCTPOii-
cTBa

© BCTpOeHHLI EPEBOAHUK 6Y-
PWIbHOMN KOJIOHHBI

e Moxer IiepeoCHallaThCA B ITOJ1e-
BbIX YCIOBUAX

IIpermymrecTsa

e [IpuMeHseTcs B 06CafiHbIX KO-
JIOHHAX BCEeX CTaHAAPTHLIX pas-
MepOB, PACIOI0XEHHBIX HEIlo-
CPENCTBEHHO TIOf, YCTbeM
CKBAXXUHBI.

e JIpocT B 3KCIUIyaTaUun W mepe-
OCHAIlleHUU, MOXET ObITb UC-
TOJIb30BaH HECKOJIbKO pas3 6e3
He06X0AUMOCTY IPOBEAEHUA
Ha3eMHOT0 TeX06CIyKUBaHNA
" ocMOTpa.

Uncrpyment WELL PROTECTOR o6o-
PYZOBAH BCTPOEHHEIM ITEPEBOLHNUKOM
GYpWIbLHOW TPYOLI 15l 371€BAaTOPOB
W KJIMHOBLIX 3aXBATOB U 4 1/2-n101Mo-
BOM (114 MM) MydTOii C BbICAKEHHBIMU
koHuamu (NC 50).

WPR
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BRISTLE BACK Riser Brush Tool

061menpu3HaHHO, YTO YYACTOK YCTbA
CKB)XUHBI TPeOYeT 0C060r0 BHUMAHUA
B XOJie OIlepaliuit OUUCTKU CTBONA
CKBaXWUHBI, TIPOU3BOLUMLIX [TEPEL 3a-
KaHYUBAHWEM CKBAXXUHbL. [JaHHLIN UH-
CTPYMeHT obecrieumnBaer 6onee 3dhdek-
TUBHYI0 OYUCTKY, YeM KOHCTPYKLUY,
IIpeylaraBIInecs Ha PHIHKe [0 Hero.

OcobeHHOCTH

® [lenbHbI OCHOBHOW CEPREYHUK
C TOJIHBIM 0XBATOM OYPWIIbHO
TPyOBL

e [lleTnHa U3 IPYXWHHOW CTanu CKpe-
6eT 1 cunuaeT

® TnbKMe cKpebKn U3 HUTPUILOBOIA pe-
3UHBL

e Kopmyc metkn/ckpebka cBo60aHO
BpawaeTca

© BCTpOeHHOE ynaBaunBaLee yeI-
POCTBO MHOPOAHLIX OCTATKOB

e [IpocTas U MPOYHAA KOHCTPYKLMS

I[Ipymimr paboTeI

IlenbHbIl CEPAEYHWK C TIOJIHBIM 0XBa-
TOM GYPUIILHOI TPYOLt UMEET
41/2-protimoBbie (114-MM) [OTIONHU-
TeJIbHbIE 3aMKU N MY(THI C BEICAKEH-
HBIMW BHYTPb KOHIAMM [iJ15 YCTaHOBKN
B KOMITOHOBKY A1l OYPEHUA WIN 0YU-
CTKU CTBOJNA CKBaXKUHBL. [lleTnHa

W CKpeOKU yCTaHABNMBAIOTCA Ha KOP-
TIyC, BPAWAIOWINACA BOKPYT OCHOBHO-
TO CEepAeYHNKa, eCIU ECTb HE06XO0AN-

Obaactp npuMeHeHNs

Yerpoiterso BRISTLE BACK Riser Brush,
BXOJsllee B TIAKET pelieHUit i OBLI-
LIEHUA POLYKTUBHOCTU CKBAKUHLL
orkommanun M-I SWACO, ncronb3yercs
LA OYWILIEHUS, COCKAbIUBAHUS, CTUPa-
HUA U yaJleHUA UHOPOJHLIX OCTATKOB
C BHYTPEHHEN ITOBEPXHOCTU BOLOOTAE-
TIA01EN KONOHHDI.

IIpenmynrecTsa

® CHWXeHUe IIOTepPb BpEMEHN

© [apaHTUs YUCTHIX U CBOOOAHLIX OT
WHOPOZHbIX OCTATKOB IIOBEPXHOC-
Teil epey, 3aKaHIUBaHUEM CKBaXW-
Hbl

MOCTb BO BpauleHUu Tpyost. Tak Kak
MeXAy O6ypunbHOit Tpy60oit 1 BOAOOT-
Hensiomeit KONOHHON 06BIYHO CylLle-
CTBYIOT CPaBHUTEJILHO HU3KaAA CKO-
POCTb IOTOKA B KOJIbLIEBOM
TIPOCTPAHCTBE, lAXe TIPU BLICOKON
CKOPOCTM PaboTHI HACOCa, 0CBOOOXK-
JeHHble UHOPOAHbLIE OCTATKU YaCTO He
BbLIMbIBAIOTCA U3 CKBAXXUHbI U MOTYT
TIafiaTh BITLYOb CKBAKUHEL.

06pasiibl MHOPOAHBIX OCTATKOB, U3BJIEKAEMBIX IIPU UCTONIb30BaHuM uHcTpymenTa BRISTLE BACK Riser Brush.
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PUP Riser Brush

IIpumenenue

B ycrpoiicrse PUP Riser Brush ucrons-
3YI0TCA TPU arpecCcUBHbIE KOLbLEBbIE
WEeTKU U3 HepXaBelolen CTanu Aia
VAIEHUA UHOPOJHLIX OCTaTKOB C BHY-
TpeHHEeN IIOBEPXHOCTU MOPCKOM BOA0-
OTZeNAoen KONOHHLL UIN JKCIULyaTa-
LIMOHHON BOZOOTAENAIOWEN KOJIOHHBL.
KoncTpykums nHCTpyMeHTa 06ecneun-
BaeT MPOXOXJeHNe NOTOKa Yepes fiep-
)aTeJlb KOJblieBOA ETKW, IIPU 3TOM
GonblIas YacTb MOTOKA MPOXOAUT Yepes
30HY B 65 KB.101MOB (41935 MM2)

B Zlep)KareJie WeTKW, MUHUMWU3UDYA TeM
CaMbIM Ilepenajbl AaBleHus BhIIe

W HWXe UHCTPYMEHTA.

Ucmmoap3oBanme
VHCTPYMeHTa

Yerpoiictso PUP Riser Brush mpousso-
IUT MEXaHUYECKY10 0UUCTKY MOPCKUX
BOZLOOTZENAMWNX KOJIOHH W BHELTHUX
3KCIUIyaTalMOHHBIX BOJOOTAENAOLINK
KOJIOHH.

OcobenHoCcTI
u IIpenmyinecrsa

BesomacHocts: KoHcTpykums
VHCTPYMEHTA BKJLIOYAET BCTPO-
€HHOe 3aMKOBOE COefiuHeHne
InA 06J1eryeHus MofbeMa UHCT-
PYMEHTA CTaHZAPTHLIMU 371€Ba-
TOPaMU U KIIMHOBLIMM 3aXBaTa-
MU 4715 GYPWILHBIX TPYO

ArpeccuBHble, HeBpalaommecs
METKU U3 Hep)XaBelolleil CTanmn
(BoCTymHbBI CUHTETUYECKUE 1eT-
Kn)

JlomycTumo BpaljeHne u pacxa-
XUBaHWUE KOMIIOHOBKY IIPU Ha-
VYUK B Heli nHcTpymeHTa PUP
Riser Brush

Bo3mosxeH 3¢ heKTUBHEIN BEIHOC
VHOPOJHLIX OCTATKOB Yepe3 UH-
CTPYMEHT W BOKPYT HETO

Bonbuoi BHyTpeHHWU uaMeTp
CepAevHNKa Yy JIIaeT JUPKY-
NALNI0

IlocTaBnAOTCA UHCTPYMEHTLI

C HaPY)XHBIM NAMETPOM OT
133/8 po 24 proiimos.

Bonburas mpoMbIBOYHAA 30Ha
CHUXAeT BEPOATHOCTb BO3HUK-
HOBEHWA J1aBNieHns cBabuposa-
HUsl/TIOPIIHEBAHUA B CKBAXUHE
W1 CaMOIIPOU3BOJILHOTO TIOAbE-
Ma

YcrpanaeT He06X0AUMOCTD B Ha-
YUK GUIbTpa A yaaBauBa-
HUA TBEPAbIX YaCTUL Haf yCT-
poticTBoMm Riser Brush

MosxeT ncronb30BaTLCA aBTO-
HOMHO, 00LIMHO CITyCKAaeTCst

B coueratun ¢ PUP Quick-Trip
Boot Basket wiu PUP Finger
Basket B 1ien14X 3alIUTbI CKBAKU-
HbI OT IIOBTOPHOTO MOMaflaHus
VHOPOZHBIX OCTATKOB ITPU
CTPYMHOW ITPOMBIBKE IIPOTUBO-
BEIOPOCOBLIX IIPEBEHTOPOB
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Dual-Action Bypass Sub Jetting Tool

B xope omepanmii 6ypeHus, UHOPOAHLIE
OCTaTKM, Takue Kak OypoBoii 1am

W TIIMHUCTas KOPKa, 0CeHAloT Ha ITo-
BEPXHOCTAX BOLOOTAEAIEN KOJIOH-
Hbl, TPOTUBOBBLIOPOCOBLIX IIPEBEHTOPOB
W CTEHOK YCTbsl CKBAXWHEL. YaaneHue
3TUX OCTATKOB UMeET 60JIblIoe 3HAYE-
HUe 15 0becreveHus YNCTOTH OIepa-
1WA 11eMEHTUPOBAHUA U 3aKaHIUBAHUA.

ITpumenenne

Yerpoiicrso DABS Jetting Tool, Bxoas-
1ee B MAKET PelleHUi 1S TOBLILIEHNUA
TIPOAYKTUBHOCTU CKBAXUHLL OT KOMITa-
Hun M-I SWACO, paspaboTaHo ans cmyc-
Ka B COCTaBe KOMIIOHOBKU JU1l OYUCTKU
CTBOJ1a CKBAXXWMHHI AJ1A CTPYMHOW ITPO-
MBIBKU BOLL0OTAENAIOWEN KOJIOHHL,
IIPOTUBOBLIOPOCOBLIX IIPEBEHTOPOB

W YCTbA CKBAXKUHDI.

OcobeHHOCTHI

® [lenbHLI TPOYHBIA CEPAeYHUK

e Jllapst yAepuBaloTCA B Cejle Ha
WHCTPYMEHTe

e TlocTaBnseTcsa ¢ My@Toil, HaPYIKHBI
vametp 11 wiu 16 groiimos (279
wnu 406 Mm)

e JllecTHapuaTh IMAPOMOHUTOPHBIX
Hacapnox, 0,437 nionima, Gasupos-
Ka 22°

[TpyHIIm paboTh!

Yerponero DABS Jetting Tool
CITYCKAEeTCs B OTKPLITOM ITOJIOXKE-
HUU Y1l CTPYNHOW ITPOMBIBKU

W OYUCTKU BO BPEMA IPOXOXKAEHUA
Yyepe3s IPOTUBOBLIOPOCOBLIE TIpe-
BEHTOPDI, YCTbe CKBAXXUHbLL U BOL0-
OTZENALIYI0 KONOHHY. BHeurHne
TUPOMOHUTOPHbIE HACAZKWN Ha
IIaTpy6Ke B 3TO BPEMsi 3aKPLIBAIOT-
csl yTeM cOpoca IycKoBOTo Iapa,
YTOOBI TOTOK IIPOXOAWIL YEPE3 Ma-
TPY6OK 1 IIPON3BOAUNACH LUPKY-
nsumus konoHxsL. Ilocne copoca
LpYroro mapa Ipu MogbeMe UHCT-
PYMEHTa, Hacafiku OTKPLIBAIOTCA,
I03BOJIAS IPOU3BECTU CTPYVHYIO
TIPOMBIBKY BOAOOTAENANOMEN KO-
JIOHHBI X IPOTUBOBLIOPOCOBLIX
npeBeHTOPOB. Illapst Bceraa ocTa-
10TCA B cenie.

IIpenmyirecTsa

o [Ipu ucronb30BaHUN YCTPOCTBA

DABS (Dual-Action Bypass Sub) ana
OUYUCTKU BOLOOTAENAOLEN KOJIOH-
Hbl, YCTbSA CKBAXUHbL WK TPOTUBO-
BLIGPOCOBLIX PEBEHTOPOB, MY (BT
C 60NIbUINM HAPYKHEIM AMaMETPOM
B 11 wnu 16 proiimoB (279 wnu 406
MM) TI03BOJIAIOT HACAZlKaM IIPOU3BO-
IWTb OYUCTKY G6MKe K ITpodwiio

DABSJT
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PUP Quick-Trip Jetting Tool

IIpumenenue

Yerpoiicrso PUP Quick-Trip Jetting
Tool fBnAETCA MEXaHUIECKUM UHCTPY-
MEHTOM, yBennunBaommm 3GdexTus-
HOCTb PabOTH APYTUX KOMIIOHOBOK
OYUCTKY, 06ecreynBas CTpyMHyto Ipo-
MBIBKY B 6710Ke ITPOTUBOBLIOPOCOBLIX
IIPEBEHTOPOB, MOPCKON BOZOOTAENAID-
111 KOJIOHHE U/WIN 06CaHON KONOH-
He/yCTbe CKBaXKUHLL.

Ucnoab3oBanme
VIHCTpYMeHTa

Pacrionoxuts ycrpoiictso PUP
Quick-Trip Jetting Tool Ha y4acTkax
IIPOTUBOBLIOPOCOBLIX TIPEBEHTOPOB,
13 KOTOPHIX TPYAHO YAIUTL UHOPOA-
Hble ocTatku. YerpovictBo Quick-Trip
Jetting Tool cnepyer ncmonb3oBaTh

B coueranun ¢ PUP Quick-Trip Boot
Basket unu PUP Finger Basket, uTo6st
0067erInTb yaaneHue 3arpasHUTenel,
IIPeA0TBPATUB IIOBTOPHOE MOMafjaHne
WHOPOZHBIX OCTATKOB B OUNILEHHYO
CKBaXKWHY.

OcobenHoCcTI
u IIpenmyinecrsa

® BesomacHocTs: KoHcTpykums
VHCTPYMEHTA BKJLIOYAET BCTPO-
€HHOe 3aMKOBOE COefiuHeHne
1715 06J1erYeHus TObeMA UHCT-
PYMEHTA CTaHZAPTHLIMU 371€Ba-
TOPaMU U KIIMHOBLIMM 3aXBaTa-
MU 4715 GYPWILHBIX TPYO

e IIpocToTa KOHCTPYKUMK obecre-
YUBAET JIETKOCTb U Ge3omac-
HOCTb B 00palIEHUN C UHCTPY-
MEHTOM

o CripanbHoe PacIonoXeHne Ha-
cafioK 06ecreynBaeT MaKcu-
MaJIbHY10 30HY 0XBaTa

o JInf akTMBALUU UM leaKTUBa-
1M1 YCTPOIACTBA He TpebyeTcs
11apoB/LPOTUKOB

© VHuBepcasbHas KOHCTPYKLUA
TI03BOJIAET JOTIOJIHUTD J1106bIE
oIepauun 6ypeHns Win 3aKaH-
YNBaHUA

Hapyxwpuit gnametp ycrposicrsa PUP Quick+Trip Jetting Tool (aroimvbr)

7Y, | 9

1 | 4

QIT
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Multi-Action Jetting Tool

IIpumenenue

YerpoiicrBo Multi-Action Jetting Tool
(MAJT) aBnserca MexaHU4eCKUM UHCT-
PYMEHTOM, IoBbILIaomuM 3bdeKTns-
HOCTb PaOOTHI APYTUX KOMITOHOBOK
OYUCTKY, 06ecrieynBas CTpymHyto Ipo-
MBIBKY B 6710Ke ITPOTUBOBLIGPOCOBLIX
IIPEBEHTOPOB, MOPCKON BOZOOTAENAID-
1€ KOJIOHHE U/WIN 06CaHON KONOH-
He/YCTbe CKBAKUHBI.

Mcnoab3oBanue
VHCTPYMeHTa

Pacmonoxwrts yerpoiicrso Multi-Action
Jetting Tool B 6710Ke POTUBOBLIOPOCO-
BbIX ITPEBEHTOPOB WIW PYTUX YIACT-
KaX, U3 KOTOPHIX TPYAHO YAAIUT UHO-
poznHble ocTaTku. Yerpoiicrso MAJT
CJleflyeT UCIOJb30BaTh B COUETAHUU

¢ Quick-Trip Boot Basket unu PUP
Finger Basket, uTo6s1 06nerunTs yua-
JIeHUe 3arps3HUTeNIeN, TIPELOTBPATUB
IOBTOPHOE MONafaHue UHOPOAHLIX 0C-
TaTKOB B OUMNLIEHHYIO0 CKBAKUHY.

Oco0ennocty u [Ipenmymecrsa

® Be3omacHoCTb: YCTPOICTBO MOCTaB-
nsercs ¢ 10-byToBbM (3-MeTpO-
BBIM) BCTPOEHHBIM 3aMKOBBIM CO-
eMHEHUEM J1f 0671eTIeHus
ToAibeMa UHCTPYMEHTA CTaHAAPT-
HBIMU 371€BaTOPaMU U KIIUHOBLIMUI
3axBaTaMu A5 GYPUILHLIX TPY6

CrnnpanbHoe pacrnonoxeHue Haca-
IOK 00€eCIIeunBaEeT MaKCUMAILHYO
30HY 0XBaTa

KoHcTpykuua ycTpoiicTBa 03B0A-
€T BHIOJIHATL 00PATHYI0 UUPKYIA-
uuio yepes MAJT

o JIns aKTMBALMUW YCTPOILCTBA TPeOY-
€TCA OfUH 1Iap

® 3amycK UHCTPYMEHTA BKIIOUEHUEM
W BBIKJIIOUEHWEM Hacoca

o JInA feakTUBaLUU YCTPOUCTBA He
TpebyeTcs napos

® VHuBepcanbHas KOHCTPYKLUMA MO3-
BOJISLET LOIOJIHUTD J1I06bIE Omepa-
1MW OypeHus WK 3aKaHIMBAHUA

Hapy»Hbrit guamerp ycrpoicrsa Multi-Action Jetting Tool (atoiimbr)

8Y/, | 11

14 | 16

MA
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Short Trip Jetting Sub

Yerpoiierso Short Trip Jetting Sub,
BXOZiAilllee B ITAKeT PelIeHWii ANA OB~
LIeHUA TIPOAYKTUBHOCTU CKBAXKWUHBL OT
kommaruun M-I SWACO, paspaboraxo
LA MEXaHUYECKOW OUUCTKN BOJOOTAE-
JIAI0WNX KOJIOHH, IIPEBEHTOPOB U YCTbA
CKBXKWHBI, U IIPEKPACHO TTOLXO[UT 1A
3KCIULyaTalum C IathopM, CaMoIIofb-
€MHBIX OYPOBLIX YCTaHOBOK W Gepero-
BbIX YCTAHOBOK.

OrairanreabHbIe
JepThl

Yerpoticerso STIS mopxonut ana sxc-
IUIyaTalum ¢ naThopM, CaMoTIOfbeM-
HBIX GYPOBLIX YCTAHOBOK U 6€PEroBbIX
YCTaHOBOK.

OcobeHHOCTH

® I[enbHLI CepReYHUK C TIOJIHEIM
OXBATOM OYPWILHO TPYObL
IIpocras, mpoYHAaA KOHCTPYKUMA
[lTecTb 3aMeHAEMBIX TUPOMOHU-
TOPHBIX Hacaziok
JomonHutensHbie 3aMKu U Myd-
ThI ITOZ, CTAHAAPTHbIE TUIIOPA3-
MepHI GYPWIbHLIX TPYO

MojKeT UCIT01b30BaThLCA AJls
CTPYMHOW ITPOMBIBKU IIPOTUBO-
BLIOPOCOBLIX ITPEBEHTOPOB U BO-
T00TAENADIMK KOJIOHH, ITOCTaB-
nserca ¢ Mypramu Ha 11 m 16
A101IMOB (279 1 406 MM).

IIpenmyirecTsa

© JIns OTKPHITUA UHCTPYMEHTA HE
TpebyeTcs cOpoc uapa

DKCILAyaTarpms

Korpa yerpoiicro STIS Haxoputces
B 6J10K€ ITPOTUBOBLIOPOCOBLIX PEBEH-
TOPOB, Yepe3 HEero 0MyCKaeTcs mpo-
KauKa Ha cKopocTu He 6onee 10 6ap-
peneii/mMuH. IIpn HaxOXAEHUN
YCTPOWCTBA B BOLOOTAENALEN KOJLOH-
He, HE06XO,MMO CObNIONATH ONITUMAILb-
HY10 cKopocTb 25-30 bappeneit/MuH
(B 3aBUCUMOCTU OT BHYTPEHHETO iUA-
MeTpa BOLOOTAENALEN KOLOHHbL
W HApPYKHOTO IMaMeTpa OypuibHOi
TPYObBL), YTOOBL 06ECTIEYUTL MUHVUMATLb-
HY10 CKOPOCTb IIOTOKA B KOJIbLIEBOM
mpocTpatcTee B 80 GyTOB/MUH
(24 m/mMun), HeobxopuMy0 AnA 3hdek-
TUBHOT'O BLIHOCA UHOPOZHLIX OCTATKOB
n3 ckBaxkuubl. Ckopoctu B 25-30 bap-
pene/MUH MOXHO AOCTUTHYTD ITyTEM
TIPOKAYKMN TONILKO Yepe3 YCTPOCTBO
WU COUETaHWA IIPOKAYKU Yepes yCT-
POTCTBO U IMHUIO LPOCCENIUPOBA-
HUA/TIMHWIO T1YIIeHUs,/BCIIOMOTaTeNb-
HY10 IMHUIO.

YerpoiictBo STIS 06b14HO ciycKaeTcs
B coyeTaHuu ¢ ycrpoiicrBamu WELL
PATROLLER unu WELL PROTECTOR u pac-
monaraercs Bbiure HUX. Jliobbie oTze-
JIEHHBIE, HO HE BbIMBITHIE U3 CKBAXUHbL
B XO[ie OIlepaliuit OYUCTKU UHOPOJHbIE
OCTaTKW COOUPAIOTCA YCTPONCTBAMU
WELL PATROLLER nnu WELL PROTECTOR
TI0 MEepe TOT'O, KaK OHW CITYCKAIOTCA WL
TIOHUMAIOTCA U3 CKBAXKUHBIL.

ITpyrpm paboTsl

Yerpoinerso Short Trip Jetting Sub
(STJS) ocHaeHO AOMONHUTENb-
HBIMU 3aMKaMu U MydTamu mmog,
CTaH[APTHLIE TUIIOPA3MEPHL 6y-
PWIbHBIX TPY6 A1 CIYCKA B COCTA-
BE KOMITOHOBKW A1l OYUCTKU CTBO-
712 CKBXWUHBI MW GypeHusi, Korpa
HEe06X0AUMO ITPOU3BECTU CTPYIi-
HY0 POMEIBKY. OGLIYHO YCTPOii-
CTBO IIPUMEHSAETCA ITPU TEXHOJIO-
rmueckux CIIO n cnyckaeres

W TIOAHNUMAETCA N3 CKBAKUHBI IIPU
MOCTOAHHO OTKPLITHIX HACA[KaX.

19LH3INAdLIHA I9HHVYE0dNENLIVATIELD
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Single-Action Bypass Sub Jetting Tool

B xoze onepaunii 6ypeHus, MUHOPOLHbIE
OCTaTKW, TaKUe KaK OypoBOW Llam

W TIMHUCTAA KOPKa, 0CeAAl0T Ha Io-
BEPXHOCTAX BOLAOOTLENAOLIE KOLOH-
Hbl, TPOTUBOBLIOPOCOBLIX IIPEBEHTOPOB
W CTEHOK YCTbSl CKBAXWHEIL. Yanexue
3TUX OCTAaTKOB UMeeT 60IblIoe 3Have-
HUe Ans o6ecrieyeHus YUCTOTH OIlepPa-
1Mt 11eMEHTUPOBAHUA U 3aKaHYUBA-
HUA.

OcobeHHOCTHI

® I[enbHLIV TPOYHLIN CEPAYHUK

o IlTapst yHepuUBalOTCA B Ceijle Ha
WHCTPYMEHTe

© KOHCTPyKUMA 06€CIIeYUBAET YBEIN-
yeHne CKOPOCTU BOCXOAALIETO IT0-
TOKa B KOJIbLIeBOM IIPOCTPAHCTBE

e TlocTaBnseTcsa ¢ My@Toil, HAPYIKHEL
vametp 11 wnu 16 groiimos (279
wunu 406 Mm)

o IllecTHapuaTh IUAPOMOHUTOPHBIX
Hacapox, 0,437 nionma, Gasupos-
Ka 22°

I[Tpyrpm paboTer

YeTpoticTBO crycKaeTcs ¢ HacagKamu
B 3aKpLITOM mosnoxeHuu. [Ipu c6poce
11apa OHW OTKPHIBAIOTCA, IIOCIIE Yero
Tofilaya HacoOCOB MOXET ObITh YBENU-
YyeHa [yil TPOBEJEHUA CTPYIHON IIpo-
MbLIBKM uepe3 Hacapku. Copoc BToporo
11apa 3aKpbiBaeT HacafKu, MO3BOAs

Obaactp npuMeHeHNs

YcTpoiicTBO 1A GaitacHON LIMPKYAs-
LMW U CTPYWHOV TPOMBIBKU SABS
(Single-Action Bypass Sub), Bxopauee
B [TAKET pelleHU /1A MOBLILIEHUA TTPO-
IYKTUBHOCTU CKBRXUHBL OT KOMITaHUN
M-I SWACO, paspaboTaHo Ajs Cmycka

B COCTaBE KOMITOHOBKU JJ1l OUUCTKU
CTBOJ1a CKBAXXWMHBI AJ1A CTPYMHOW ITPO-
MBIBKW BOZLO0TAENAOLIEN KOJIOHHBI,
IIPOTUBOBLIOPOCOBLIX IIPEBEHTOPOB

W YCTbA CKBAXWHBIL.

IIpenmymrecTsa

© [Ipu ucronb30BaHUN YCTPOICTBA
AnA 6anmacHo UMPKyAALIun
W cTpyHO poMbiBKU SABS nnsa
OYUCTKU BOLOOTAENALIEN KOTLOH-
Hbl, JCTbAl CKBXXUHbL WK 6J10Ka
TIPOTUBOBLIOPOCOBLIX IIPEBEHTOPOB,
My®TH ¢ GONLUINM HAPY)KHEIM 1A~
meTpoM B 11 unwn 16 mroimos (279
wiu 406 MM) IO3BOJIAIOT HAacaAKaM
IIPOU3BOAUTD OUUCTKY OnxKe
K mpodunio

IIpn HEO6XOAUMOCTY TIOBTOPHO OT-
KPBITb U 3aKPBITh OTBEPCTUA MTOCIIE
MIEPBUYHOTO 1KJ1a, BO3MOXHO UC-
I10/1b30BaHUe BYX ycTponcTB SABS
B CBA3KE

II0TOKY IIPOXOAUTD Yepe3 YCTPOCTBO
W LUPKYAUPOBATb Yepe3 KOJLOHHY.
IlTapst BCerpa 0cTaloTcs B CeAe, Ho,
IIPU 3aKPHITHIX HACAAKAX, UMPKYIALNS
MOXeT GHITb IIPOLOIKEHA Yepe3 KO-
JIOHHY, PaCIIOJIOEHHY0 HUXeE.

SABST
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BRISTLE BACK Surface Wellhead Brushing/etting Tool

061enpu3HaHHO, YTO YYACTOK YCTbA
CKBaXKMHBI TpeOYeT 0c060r0 BHUMAHUA
B XO[i€ OIEPalMii OYUCTKMN CTBOJIA CKBa-
YUHBL, TPOU3BOAUMBIX TIEPE]] 3aKaHUMN-
BaHWUEM CKBaXUHHL. Mcronb3oBanme
LAHHOrO YCTPOICTBA FAPAHTUPYET OUM-
CTKY MHOTOYMC/IEHHBIX TIPoduieit ot
VHOPOAHLIX OCTATKOB 10 IIPOBELEHNA
omepanui 3aKaHIUBaHUSA, COKpalasn
TEM CaMLIM BO3MOXHOE BPEMSA IPOCTOS.

OcobeHHOCTHI

® [lenbHbI POYHBIN CEPAEYHUK
e MydrTa c naTyHHOMN WEeTUHO

® BcTpoeHHbIe a3kl A71A CTPYWHON
TIPOMBIBKW HA UHCTPYMEHTE

o CTpyiiHas IIPOMBIBKA aKTUBUPYETCS
C TIOMOILbI0 OTIOPHOT'O KOJIbLA /Ha-
MPaBNAIOLEr0 KOJbLA

© HpOCTOTa 3KCIULyaTalun

[Tpymry paboTe

YeTpoiicTBO pa3MeniaeTca Ha LelbHOM
IIPOYHOM CepAeYHUKe C 3aMKaMun

W My(Tamu 1oy, CTaHAAPTHbIE TUITO-
pasmepst 6ypwibHbIX Tpy6. Ha cep-
JleJHUKe 3aKpeIuleHa MydTa ¢ naTyH-
HOW WEeTUHO C TTa3aMWu AJis CTPYWHON
IIPOMLIBKY, Pa3Mepbl KOTOPHIX MIOAOU-
PaloTCA B COOTBETCTBUN C U3MEHEHUA-
MW BHYTPEHHETr0 AMaMeTpa B 30HE
noxBecku. Mydra Bpamaercs BMecTe
C CEPLEYHUKOM U 06eCIIeYUBaET KOJlb-
11eBO€ TPOCTPAHCTBO 1A UMPKYALUN
MEXJY BHYTPEHHUM AUaMeTpoM Myd-
ThI W HAPY)KHBIM ;UAMETPOM Ceprey-
HuKa. OIIOpHOE KOJbLl0/HapaBsio-
1ee KOJbL0 YCTaHABIUBAETCA CHU3Y
MyQTH C TATYHHOW WETUHON U [LeNCT-
BYET KaK CTOMOPHOE KOJIbLO IIPU CITy-
CKe B CKBaXKUHY.

Korpa konb1o focturaer Tpebye-
MOIA IIyOUHBI B 30HE TIOf}BECKY, TIOTOK
HaIpaBAETCA K ITa3aM AjlA CTPyNHON
IIPOMBIBKM, U YCTPOICTBO CIyCKaeTCA
10 TIyOUHBI YCTAHOBKU ITOABECKY ITPU
Me[JIEHHON UMPKYIALUN U BPALLEHUN.
ITeTnna ouniaeT mpoduan u mosepx-
HOCTU YIUIOTHEHWUW, KOTOPbIE MTapal-
J1e7IbHO ITPOMBIBAOTCA LIUPKYIUDYe-
MBIM PacTBOPOM.

IIpu crmycKe, YCTaHOBKY YCTPOICTBA
HEe06XOAUMO BLITIONHWUTD IIPU MUHU-
MaJIbHOM BeCe; HeGOIblIOe YBENUYe-
HUe aaBnenus 6yner 3ametHo. Heob-
XOIMMO BpallaTh YCTPOWCTBO
W BHITOJIHUTD CTPYIHYIO IIPOMBIBKY
B TeYeHWe IPUOIUNTENLHO 5 MUHYT,
3aTeM IOJHATb YCTPOICTBO W YBENU-

IIpumenenue

Yerpoitcrso BRISTLE BACK Surface
Wellhead Brushing/Jetting Tool
(WBJT), BXOzALiee B TTAKET pelIeHni
I715 TIOBLILIEHUA TPOAYKTUBHOCTI
CKBaXXUHBI 0T Kommanuu M-I SWACO,

OLHOBPEMEHHO OCYIeCTBALT 1eT0Y-

HY0 OYUCTKY W CTPYUHYIO IIPOMBIBKY
KOJIOHHOW TOJIOBKU.

IIpermymrecTsa

CHwxenne II0TePb BpEMEHU

® TapaHTUs YNCTOTbL U OTCYTCTBUA
WHOPOLHBIX OCTATKOB Ha MOBEPXHO-
CTU YCTbsl CKBAXKWHEI IIEPE], TTPOBe-
ZieHWeM oTepalnii 3akaHunBaHNA

YWUTb NIOLAYy HACOCOB, YTOOHI BLIMEITh
0CBOOOJEHHLI MaTepuan U3 cKea-
WHbL. MHOpOLHBIE OCTATKU HE MOTYT
yIacTb B CKBAXUHY, KOI7a [0Cazoy-
HOe KOJ1bL}0 COITPUKACAETCA C MOf-
BECKOMN.

YerpoiicTBO He MOXeET cpaborarh
TIPeXeBPEMEHHO, 1}eNIbHbIN Cepaey-
HUK obecrieunBaeT 6e30macHoCTb
B CUTYALUAX KOHTPOJIA Haf, CKBAXKU-
HOW. OTRenbHbIN TPOMBLIBOYHEIN ITAT-
PYOOK MOXET CIyCKATbCA HUXe YCT-
POWACTBA, YTOOLI 06€CTIEYUTb PAOOTY
W CTPYWHYIO TPOMBIBKY ITJIALIEK TTPO-
TUBOBbLIGPOCOBLIX IIPEBEHTOPOB [0
OYUCTKW U CTPYNHO IIPOMBIBKU B 30-
He MOJBECKN YCTbA CKBAXKWUHBL.

[Ina [OTONHUTENbHOW HAZEXHOCTN
HUXe YCTPOWCTBA YaCTo CIyCcKaeTcs
WELL PATROLLER mnu WELL PROTECTOR
s c6poca MHOPOAHbIX OCTATKOB, ITa-
ZAIOWMX B CKBKUHY, B TO BPEMS, KOT'-
na ycrponcrso WBJT He ycraHoBREHO
B 30HE TIOZIBECK.

WBJTSUR
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Stabilizer Jetting and Circulating Tool

[laHHOe yCTPOiiCTBO MOXKET YBENNUUTD
CKOPOCTb BOCXOZAIETO IIOTOKA B KOJLb-
116BOM IIPOCTPAHCTBE WU OCYLECTB-
JIATH CTPYWHYI0 POMLIBKY KOpITyca

C HU3KUM 1aBJIeHUEM, YCTbSl CKBaXKM-
HbI C BHICOKUM ZaBneHueM, mpoduns
IlepexoAHuKa 06CafHON KONOHHbL

WU TPOTUBOBLIOPOCOBLIX IIPEBEH-
TOPOB.

ITpumenenme

Yerpoiictso Stabilizer Jetting and
Circulating Tool (SJCT), BxopAmee B ma-
KeT peleHun A7 OBLIIEHWUA TPOAYK-
TUBHOCTW CKBXUHBI OT KOMITAHUN

M-I SWACO, paspaboTaHo Ass cmycka

B cocraBe KHBK B Tex cnyvanx, korna
TpebyeTca YBENNYUTbL CKOPOCTD IIOTOKA
B KOJIbL}eBOM ITPOCTPAHCTBE W/UK OCY-
11leCTBUTb CTPYWNHYO IPOMBIBKY KODITY-
Ca C HU3KUM JaBJleHUEM, YCTbA CKBAXKN-
HbI C BHICOKUM JiaBNleHUEM, Tpoduns
TIepexofHUKA 06CaiHON KONOHHBL UK
IIPOTUBOBLIOPOCOBLIX IIPEBEHTOPOB.

[Ty gericTBus

YCTpOiiCTBO COCTOUT U3 LIENILHOTO KOP-
Imyca C ;BYMA PALAMU OTBEPCTUN U Ye-
THIPbMA BHYTPEHHUMU CEAIaMM Anst
L1APOB, KOTOPbIE IIPU HEOOXOANMOCTI
MOXHO ITepefiBUraTh JJil OTKPbI-
TUA-3aKPLITUA 0TBEPCTUI. MoXeT
MIPUMEHATHCA [J1A PasHbIX LieJleit Tpu
WCIIO/1b30BaHNUU MY(HTOBLIX CTAOWIN-
3aropoB. Kommanusa M-I SWACO mpepn-
jlaraeT TPy BapuaHTa JAHHOTO YCT-
powcTBa:

e JIBoViHaA CTpyiiHaA MPOMbIBKA. YCT-
POVACTBO CIYCKAETCA B CKBAKUHY
B 3aKPLITOM ITOJIOXKEHUN. [INA OT-
KPHITUA HWXKHETO PANA OTBEPCTUA,
urap c6pachiBaeTCs B HUKHEE CEf10
n nopaerca fasnenue. [locne aToro
Tozlaya HaCoCOB MOXET ObITb YBEIU-
YeHa, YTOObI [IPON3BECTU IIPOKAUKY
yepe3 HIWKHWI PAZ, HaCaoK yCT-
poncTsa. [Ina 3aKpHITUA HYXHETO
PAna 0TBEPCTUM, cOpackIBaeTCs BTO-
POV L1ap W IOJAeTCA iaBleHNe.
[Ivkn MoXeT MOBTOPATHLCA MyTEM
c6poca TpeThero 1apa 1 yBenuie-
HUA JlaBleHUA 718 OTKPLITUA BEPX-
HETo pAfa 0TBEPCTUM AJ1A ocyle-
CTBJIEHUA CTPYHON ITPOMBIBKU.
HakoHel, ana 3aKpuiTuA BEPXHEro
PAZa OTBEPCTMIL COPACHIBAETCA YeT-
BEPTHIi LIap W MOAAETCA aBEHME.

LIMpKynsAuma u CTpyiHas IPOMbIB-
Ka. YCTpOiiCTBO CITyCKaeTcs B CKBA-
JKUHY B 3aKPLITOM TIOJIOXEHUN.

YCTpOTACTBO TaKKe MOXET IIPUMEHATb-
€A 714 3aMEeHbI TPAANLMOHHOTO CTabu-
1M3aTOPa U U3BJeYEeHUA 3a1UTHON
BTYJIKW.

OcobeHHOCTH

© [IpoyHbIN KOpIyC

o IlTapst yAepKuUBaloOTCA B Ceajle
Ha UHCTPYMEHTe

e [locTaBnaerca B pasnuyuHbIX
BEPCUAX IJ1A CIELUANIBHBIX YC-
JI0BUIA IPUMEHEHUA

© BcriomorarenbHas GyHKLMA -
WHCTPYMEHT ISl U3BIIEYEHUA
3aLUTHON BTYIAKK

IIpermymecrsa

® 3aMeHa TPaANLMOHHOTO CTabu-
an3aropa

® Croco6HOCTb U3BNIEYEHUS 3a-
IUTHOW BTYNIKU

Jina uMpKynaumm B OTKPLITOM IT0710-
XEHWUU NPU YBENNYEHHON CKOPOCTN
IIOTOKA B KOJIbLI€BOM IIPOCTPAHCTBE
yepe3 HWKHUN PAL OTBEPCTUM, LIap
cbpacbiBaeTCA B HUXKHEE CEI0

W IopaeTca fasnexue. Jina 3akpui-
TUA HWKHETO PAfla OTBEPCTUiA,
cbpacsiBaeTcs BTOPOi LIap U MOfa-
eTca faBnexue. Jina ocymecrsne-
HWA CTPYIHON TPOMBIBKM, COPACHL-
BAETCA TPETUN LIap U MOfaeTCs
IaBJIEHUE, YTOObI OTKPLITh BEPXHWIA
pAap, orBepcTuit. Hakoxew, ans 3a-
KPBITUS BEPXHETO PAfa OTBEPCTUI
c6pachiBaeTCA YETBEPTHIA Lap

W TIOflaeTcs fiaBJleHue.

[IpocTas cTpyitHas mpoMbIBKa. YeT-
POVACTBO CMYCKAETCA B CKBAKUHY

B 3aKPLITOM ITOJIOXKEHUM, B HYXKHOE
BpEMsi L1ap COPACHIBAETCA B HWKHEE
Ce10 U TIOZAeTCA AaBNleHUe 1A OT-
KPBITUSL HUKHETO PAAA OTBEPCTUN.
ITocne sTOro0 MOAAYA HACOCOB MOXKET
ObITb YBEIMYEHA, UTOOLI IIPOU3BEC-
TU TPOKAYKY Yepe3 Hacamku yCT-
poncTBa. [Ina mpexkpauleHusa cTpyi-
HOW IPOMBIBKY, cOpackiBaeTcs
BTOPOW L1ap, Y [IOfLAETCA [aBIlEHUE,
YTOOLI 3aKPHITL BEPXHWIA PAZ Haca-
IOK yCTponcTBa. Bo Bcex BapnaHTax
IAHHOTO YCTPOVCTBA, Iapbl BCETAA
OCTAOTCA B CEAJIaX, a IIPU 3aKPLITHIX
OTBEPCTUAX, TPOKAYKA MOXKET ObITh
IIPOJOJKEHA Yepe3 KOJIOHHY HUKeE.

SICT
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Landing Sub

Yerpoiierso Landing Sub coBmMecTumo
C IPYTMMU UHCTPYMEHTAMM, BXOLALIMN-
MW B ITaKeT pelieHWt 1A OBbILIeHNA
TIPOAYKTUBHOCTU CKBAXUHLI OT KOMITa-
Huu M-I SWACO, n peticTByeT Kak CTO-
TIOpHOe YCTPOWCTBO MPU TTocaaKe

W BBE[leHUE B IeNCTBUE LPYTUX UHCT-
DPYMEHTOB.

IIpumenenue

Yerpoiicrso Landing Sub moxer uc-
TI0J1b30BaTbCA AL BBELLEHNA B A€IACT-
Bue MFCT unu B KauecTse CTOIIOPHOI'O
YCTPOIACTBA 1A APYTUX UHCTPYMEHTOB.
06LIYHO ANA ITUX LieJleN OHO IPUMEHS-
€TCA Ha MI0JIMPOBAHHLIX ITOCAMI0UHLIX
mydrax/mybTax ans KonoHH-HagcTa-
BOK WU ITOA0OHLIX 371€

Oco0eHHOCTH

® YcTaHaBNMBaeTCA Ha FOJ1I0BY XBOCTO-
BUKa, IIONIMPOBAHHY0 MTOCALOUHYIO
My®TY WIN APYTYI0 MOAXOAALYIO
omopy

e [lenbHas mpoyHas KOHCTPYKUMA

© HeT orpaHuNyeHuii 0 BHYTPEHHEMY
IVameTpy

ITpyHLmII AeTicTBIS

YeTpoiicTBO MpeaCcTaBaseT coboit
LIeJIbHY10 KOMITOHOBKY C 3aMKaMu
W My(bTaMu 1oz, CTaHAAPTHbIE TU-
IIOpa3sMepLl OYPUIbHLIX TPYO W Ha-
60pPOM 6OJIbIINX BHICAXKEHHBIX Ha-
PYXKY KOHYCOOOPA3HLIX IPUINBOB
C ITPOTOYKAMM, PACIIOJLOKEHHBIX

B LIEHTpe.

IIpenmymecrsa

e PaspaboTaHo s crmycka Huke MFCT
(Multi-Function Circulating Tool)
B KauecTBe CTOIIOPHOTO YCTPOIiCTBA
1711 BBE[lEHWUA UHCTPYMEHTA B IENCT-
BUe

e Kopmyc ¢ MpOTOYKaMu obecreynBaeT
6aimacHyo UUPKYALUIO PacTBOPa

L
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Posi-Drift Sub

Tlepen crtyckoM O6YpWILHLIX TPYO

B CKBKUHY, BAXXHO IIPOBECTU 11ab10-
HUPOBKY 006CafHOit KOJOHHHL. YeTpont-
ctBo Posi-Drift Sub upeansHo mopxonuT
LA JAHHO 1}eny, He Hapylas CTaH-
LapTHLIE Ollepanuu 6ypeHus 1 He 1mo-
BpeXaan 06CafHOM KOJOHHHL.

OGaacTb npumMeHeHs

Yerpoiictso Posi-Drift Sub, Bxopamee

B ITAKET pelIeHuit i OBLILIEHWA PO~
LYKTUBHOCTU CKBAXUHLI OT KOMITAHUU
M-I SWACO, crieninanbHo pa3paboTaHo
LA TIPOBeAeHNA abI0HNPOBKU 06-
CafIHOM KOJIOHHLI HE TOJILKO B X0zie 6Y-
PEHUs, HO U B XOZI€ OUUCTKU CKBAKUHEL,
TIepe CICKOM B CKBRXUHY 060pyRo-
BaHUA /15 3aKaHUNBaHUA. Bo3MoxHa
IIOCTaBKa YCTPOIICTB C OIIpeLieNIeHHEIM
HAPYKHbIM INAaMETPOM, BLIITONIHEHHBIX
TI0 3aKa3sy.

OcobeHHOCTHI

® [lenbHbI OCHOBHOW CEPAEYHUK

© KannbpoBoyHas BTy/IKA CBOOOAHO
Bpauaercs

o CTaHJAPTHLIE COENUHEHUA ANns OY-
PWIbHLIX TPYO

e (6ecrmeunBaeT baimacHyo UNPKyIa-
11110 PacTBOPa/MHOPOAHBIX OCTATKOB

® OTCyTCTBUE PE3KUX NIEPEXOf0B IO
IVaMETPY CHUXKAET PUCK 3aBUCAHUA
WHCTPYMEHTA B CKBAXXUHE

e [IpocTas mpoyHas KOHCTPYKUUA

e [IpumeHseTcs B 00CAAHbIX KOJIOHHAX
GONbLUIMHCTBA Pa3MepOB/BHYTPEH-
HUX IMaMeTPOB

Ipysipm agercTBus

BHewsnit suameTp Kanubposou-
HOW BTY/IKW MOXeT 6bITh 0Tpese-
poBaH mnoz pasmep AHU wnu oco-
Oblii IA610HNPOBOYHLI PasMep
006CafHOMN KOJLOHHEL. YCTPOICTBO
TOMEIEHO Ha 11€/1bHbI 0CHOBHOM
CEpPAEYHWK C JOMONHUTENIbHEIMU
3aMKaMu U MyGTaMu MOg, CTaH-
LapTHLIE TUIIOPA3MepPH! OYpUILb-
HbIX Tpy6. KannbposouHas BTynKa
cBO6OOZHO BpAIIAETCA Ha CepAey-
HWUKe W 0CTAeTCs CTATUYHO Ipn
BpAllleHUN OYPUILHON TPYOHI,
IpefoTBpalas U3HOC U/WIn To-
BpeXzieHne BHYTPeHHe! I0BepX-
HOCTW 06CafHOM KOJLOHHbI. B KOH-
CTPYKLUM YCTPONCTBA He
WCIIONb3YI0TCA GONTHL, Pe3b6oBLIe
KOJIbLLA, 32KVUMBI WIK CBAPOYHLIE
COeIVHEHWs, KOTOPLIE MOTYT OTCO-
€IVHWUTbCA W YIIACTb B CKBAKUHY.
YeTponcTBo cnepyer CnycKars Bhl-
1U1e IPYTUX YCTPOICTB ANS OUNUCT-
KU CTBOJIA CKBAXMHbI, YTOGHI yoe-
IUTbCA, YTO 06CafHAA KOJIOHHA
OvULIeHa Tleper, IPOBefieHUeM
UIaba0HUPOBKU.

IIpenmymiecrsa

© YeTponcTBO paspaboTaHo Ans Mpo-
BEPKU 1IabI0HNPOBKN 06CafHOM KO-
JIOHHBI B XOfie CITycKa OYPWIbHBIX
Tpy6 B CKBAXWUHY W B XOZie OMlepauuii
OYMUCTKU CTBOJIA CKBXWHBI, IIEPEN,
CITyCKOM 060pyZ0BaHUA ANA 3aKaH-
ynuBaHUA

[lBa unv Gonee yCTPoiiCTBA MOTYT
CITyCKATbCA MOC/EN0BATENbHO, IT03-
BOJIAAl TEM CAMbIM "BOCIIPOU3BOANUTD"
TaKep WIW APYTYI0 AIUHHYI0 KOMITO-
HOBKY 3aKaHUMBaHUA

PDS
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Bearing Sub

Yerpoiicrso Bearing Sub mo3sonser
OCYLLECTBIATD BpallleHne BCEW 6ypuib-
HOM KOJNOHHbI BO BPEMSA LIMPKYAALUN

c momowbto yerponcrsa MECT
(Multi-Function Circulating Tool) cTan-
LAPTHOTO TUIA B OTKPLITOM WU 3aKPbl-
TOM IIOJLOXKEHUU.

IIpnmenenne

ITommmo TOTO, YTO yCTPOICTBO Bearing
Sub, BXogAulee B TaKeT pelIeHNit Ans

OcobeHHOCTHI

© VcraHaBNWBAETCA HA TIONUPOBAH-
Hy0 ITOCafiouHy10 MyDTY MOABECKU
XBOCTOBWKA WIN Ha iPYTYI0 TTOAXO-
AALYI0 OTIOPY

BHyTpeHHMe cOeIUHEHWUA OTCYTCT-
BYIOT

OrpaHnyeHns o BHYTPEHHEMY AUa-
METPY OTCYTCTBYIOT

IIpocras, MpoYHAA KOHCTPYKUMA

CepneuHnK ¢ MPOTOYKaML C 6POH30-
BBLIMYW MOAUINITHUKAMU

[Ins KopIyca 1 KOMIIOHEHTOB UC-
TONIb3YeTCs CTanb craHpapTa AISI
(AMEPUKaHCKNIL UHCTUTYT YepHOi
METJULypPrun); 6poH30BLIE MTOA-
mumHnku SAE 660.

[IpyHipm aericTBus

YerpoiicTBO ycTaHABAMBAELTCA Ha IT0-
JIMPOBAHHYIO OCAA0UHYI0 MyDTY
IIOZIBECKU XBOCTOBUKA W HA AIPYTYIO
MOAXOAALIYI0 OTIOPY W [03BOJNAET
0CyLeCcTBUTDb CABUT ycTpoiicTBa MECT
B OTKPHITOE IIOJI0EHNE, B KOTOPOM
OHO 1 OCTaeTCsA BO BPEMs LUPKYNA-
uuun. Bynyuv ycTaHOBNEHHOW Ha OI0-
pe TePeBOAHMKE, BCA KOJIOHHA MOXKET
BpalaThCA, B TO BDEMA KaK PacTBOP
IVMPKYIUPYeT Yepe3 0TBePCTUs yCT-
ponicrea MECT. IIpu mopbeMe KOJ0OH-

TIOBLILIEHWA TPOAYKTUBHOCTU CKBAXKM-
Hbt 0T KoMmauun M-I SWACO, mo3Bonser
GYPWIbHOI KONOHHE BpalaThCs BO
BPEMsl LUPKYJIALUU C TOMOIBIO YCT-
poiicrea MFCT (Multi-Function
Circulating Tool) crarpapTHOro TUIA,
OHO TaKe ITPefi0TBPAllAeT NOMafiaHne
WHOPOZHBIX OCTATKOB B XBOCTOBUK B TO
BpEMs, ITOKA HAXO[UTCS Ha I'OJI0Be XBO-
CTOBWKa.

IIpenmyirecTsa

 [03BOMISET BCEI HYPUILHO KOLOH-
He BpaWlaThCs BO BPEMA LUPKYNA-
Mu ¢ momousio yerponcersa MECT
(Multi-Function Circulating Tool)
CTAHZAPTHOT'O TUITA

e Tloxa ycrpoiictBo Bearing Sub Haxo-
IVUTCA Ha TOJ10BE XBOCTOBUKA, OHO
MPEeJOTBPAILAET MOMA/IAHNE UHO-
POZHEIX OCTATKOB B XBOCTOBUK

HbI, 0TBepcTUA yerpoiicrsa MECT 3a-
KPbLIBAIOTCA U YCTPOUCTBO Bearing
Sub mopHWMaeTCA € OMOPHL U OTKPHI-
BAET IyTb IIOTOKY, IT03BOJIAA TPOU3-
BOZWTb UMPKYALUIO BHU3 TIO KOJIOH-
He W BBEPX IO KOJIbLLeBOMY
IIPOCTPAHCTBY XBOCTOBUKA U 06caf-
HOW KOJLOHHbL Yepe3 roJl0BY XBOCTO-
BuKa. IIpn mopbeme ycTpoiicTBa
Bearing Sub c ronoBs XBOCTOBUKA,
BCA KOJIOHHA MOXET IIPOL0JKATD Bpa-
WaThCA.

BS
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Disengageable Mill Assembly

Yerpoiierso Disengageable Mill
Assembly paspa6oTaHo Ass 09UCTKU

W TIOATOTOBKY [IOIMPOBAHHbIX ITOCA-
BouHbIX MydT/MydT LA KONOHH-HAA-
CTaBOK BEPXHEWN YACT MIOJBECKU XBOC-
TOBUKA 6e3 0COOLIX TpeboBaHMil

K pasMelleHuio, 0co6eHHO pu 6ype-
HUW BHYTPU HUKECTOAIETO XBOCTO-
BUKa.

ITpumenenme

Yerpoiictso Disengageable Mill
Assembly, BXopasinee B akeT pelreHnin
715 TIOBLILIEHUA TPOLYKTUBHOCTU
CKBaXUHBI 0T KoMmaruu M-I SWACO,
TI03BOJIAET MPOU3BOAUTL OUUCTKY

W IIOATOTOBKY IOJIMPOBAHHLIX MOCA-
BOuHbLIX MydT/MydT LA KONOHH-HaA-
CTaBOK BepXHeli YacTu IMOBECKU XBOC-
TOBUKA 06BLIYHBIM CIIOCOGOM. ITO
VHWUKaIbHOE YCTPOWUCTBO MO3BONIAET
TIOATOTOBUTD IBE Pa3IUIHbIE KOMOUHA-
LMV MIOCAZLOUHLIX MYDT/MYDT An1s KO-
JIOHH-HAZICTABOK 33 OAVH CITYCK, YCTpa-
Hssl HE0OXOUMOCTD B OTAEJIbHOM
CITyCKE KOMITOHOBKU J1S1 KQX/0T'0 TUITA

mydr.

I[Ipymrw paboTs

[locne MOATOTOBKU U OYUCTKU ITOMIU-
POBAHHBIX [TOCAOUHBIX MyHT/MyDT
1711 KOJIOHH-HaZACTaBOK MPUaraeTcs
IOTIONIHUTETIbHAA HAaTrPY3Ka, U BHYT-
PEHHWIL cepaeyHUK Gpe3epHOon KOM-
ITOHOBKW BbIABUTAETCA Yepe3 hpessl,
M03BOJIAA CITYCTUTb BLILIECTOALLYIO
OypWIbLHYI0 TPYOY TLy0XKe B CKBAKM-
Hy. ®pesepHas KOMIIOHOBKA OCTAeTCA
B [TONIMPOBAHHELIX TI0CALOYHLIX My D-
Tax/MydTax Ans KOJNOHH-HAfCTABOK,
3aLNINAA YIKe OUULIeHHbIE My(THI,

B TO BPEMs KaK ipyras OypwibHas
Tpy6a CNycKaeTcs B CKBAXKUHY U/Wan
BpaiaeTca. Bo3MoXHOCTb OTKII0Ue-
HUA Yepe3 BepXHUE MONUPOBAHHbIE
mocafouHbie MydTbl/MybTH A8 KO-
JIOHH-HAZICTaBOK 03HAYaeT, YTO Tpa-
IMLUOHHAsA Gpe3epHas KOMIIOHOBKA
MOXET ObITb YCTAaHOBJEHA Ha PYTUe
TI07IMPOBAHHEIE IIOCAL0YHbIE My-
ThI/My(THL A7 KOJIOHH-HAZCTABOK
HWKe MEPBLIX U 03BOJIAET MOATOTO-
BUTb UX TPAANLUOHHLIM CIIOCOOOM.
B03MOXHOCTb OTKJII0UEHUA T03BOJIAET
IIPOU3BOAUTS Gypenmne/dpeseposa-
HUe B HWKECTOALEM XBOCTOBUKE 6e3
CTOIIOPHOT'O YCTPOICTBA WIN YCTAHOB-
Ky Ha CyLLeCTBYIOLY10 T'0JI0BY XBOCTO-
BUKA U HEe MelllaeT AalbHeWNIIUM ome-
pauuAM B CKBAKUHE.

Oco0eHHOCTH

© 103BONSAET PA3NINYHEIE KOMOU-
HaLUW MOCAA0YHLIX MydT/MyDT
L7151 KOJLOHH-HAJICTaBOK 33 O[UH
CIycK
0O6napaer HabopoM "KHOIIOK OT-
KiioueHua", mpefoTBpalaiomux
ZOCPOYHOE 0CcBOGOXAEHME (bpe3
C cepaeyHuKa
[To3BonAET MPOU3BOLUTD OIUCT-
KY W IIOATOTOBKY ITOIMPOBAHHBIX
M0CaZOYHBIX MyDT/MybT AN KO-
JIOHH-HaJICTaBOK BEPXHEN YacTu
TIOZBECKW XBOCTOBWKA 6€3 0COo-
651X TPE6OBAHUMN K Pa3MELLEHUIO
 [[03BOJISET TPOU3BOAUTD Gype-
HUE BHYTPU HWKECTOALETO XBO-
CTOBUKa 6€3 CTOMOPHOTO YCT-
POVACTBA Ha ITOIUPOBAHHLIX
MOCAf0UHbIX MydTax/MydTax
L7151 KOJIOHH-HAZCTaBOK B Kave-
CTBE OIPaHUYEHUA.

IIpermymrecTsa

© IKOHOMMWT LieHHOe BpeMs 6ypo-
BOIA IyTEM yCTPaHEHUA INLIHNUX
CII0

e [To3BONsAET MPOM3BOANTL Gype-
HWe BHYTPW HUXKECTOAILETO XBO-
CTOBUKa 6€3 CTOIOPHOTO YCT-
POWCTBA Ha MONMPOBAHHBIX
T0Caf0YHbIX MydTax/mMydTax
INA KOTIOHH-HAfICTaBOK B Kaue-
CTBe OIPaHUYEHUA.

Yerpoiicrso Disengageable Mill
Assembly, ocTaBureecs B MOIUPOBAH-
HBIX ITOCAL0UHLIX My Tax/MybTax
1A KOJLOHH-HAZCTaBOK, 3aTeM COOU-
paeTcs BHYTPEHHUM CEPLEYHUKOM
IIPU TIOZbEME OYPUIILHON TPYOHL M3
CKB2)XUHBI. YHUKaJbHOE CBOWNCTBO
YCTpoiicTBa — HA6OP KKHOIIOK OTKILI0-
YeHUAY, MPEeLOTBPALIAIOUXK OTAeTIe-
Hue (pe3 OT cepAeYHMKaA 10 TEX TIOP,
TIoKa (pe3epHas KOMIIOHOBKA He 6y-
LT IPaBWIbHO PACIooXKeHa BHYTPU
COOTBETCTBYOLIEl IIOIMPOBAHHON
MyGbTHL TaKUM 06pa3oM, IT03BOAA
n36exarb HeXenaTelbHOro, He3arna-
HUPOBAHHOTO IIPEXIEBPEMEHHOTO
cpabaTLBaHMA.

ITocne TOro KaK YCTPOLCTBO OyaeT
YCTAHOBJIEHO W OCTABNEHO BHYTPY ITO-
JIMPOBAHHO IIOCALL0YHOW My T, 10-
TIOJIHUTEJIbHEIE CTOIIOPHLIE/TI0CAN0Y-
Hble IIePeBOAHUKN MOTYT ObITh
PACITONI0KEHE TaK, YUTOOL! 06€CIIeunTDb
TpebyeMyio OCafKy U OTKIOYeHne
WHCTPYMEHTA. ITO [03BOJIAET BBOANUTD
B IIEICTBUE APYTUE UHCTPYMEHTHI, YC-
TaHABJIMBAEMBIE ITOJ, LIeViCTBUEM BECA,
Takue kak MFCT (Multi-Function
Circulating Tool).

DMA
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Disposable BRISTLE BACK CCT

Y4acTox ycTaHoBKW MPobKK,/makepa
YacTo TpeGyeT IpefBapUTeNbHOM TIa-
TEJIbHOW OUUCTKU MYTEM PacXaXuBa-
HUA. Bo3MOXHOCTb ciiycKa pa36ypuea-
€MOT0 YCTPOICTBA A1 OYUCTKU

B COYETAHUM C Pa30ypUBAEMBIMU U TTO-
CTOSHHBIMU L}eMEHTHHIMU MOCTaMU

W LIEMEHTUPOBOYHLIMU TIAKEPAMU C 06-
PATHLIM KJ1alIaHOM MOXEeT 3HAYUTEILHO
YBEJIMYUTD HAZIEXHOCTb OTlepaLum yc-
TaHOBKM.

Oco0eHHOCTH

© Vnanser TBepayto hasy 6ypoBoro
PACTBOPA, LIEMEHTHY10 KOPKY 1 OT-
JI0}KEHUA Ha Tpy6ax

o TIpuMeHAeTCA B 06CAAHBIX KOJLOH-
HaxX W XBOCTOBUKAX BCEX CTAHMAPT-
HBIX Pa3sMepoB

o TI0CTaBAAETCA C YKA3AHHHIMU 3aKas3-
UYUKOM CcoeaAnHeHUAMn

© Pa36ypvnaae'rc5l C IIOMO11LIO ITONN-
KPUCTAJJINYECKOT'0 10J10Ta WU 110~
J10Ta OJ1A TBEPALIX ITIOPOA

ITpyHImI AericTBys

B cnyvae ucrnonb3oBaHuA e MEHTHBIX
MOCTOB WU 1eMEHTUPOBOYHLIX ITaKe-
POB C 06PATHLIM KJ1AIIAHOM, YCTPOACT-
BO IIPUKPEIUIAETCA K HWKHEW JacTn
maxepa. [Ipu cycke ycTponcTBa

B CKBRXWHY Ha IyOUHY YCTaHOBKN
I1aKepa, OHO IPON3BOANT OYUCTKY 06-
capHon kononsst unu HKT. YuacTok
TIOZ, TTaKep MW MOCT MOXET GLITb Tia-

Obaactp npuMeHeHNs

IToMUMO WCTIONb30BAHUA B COUETAHUN
¢ pa3bypuBaeMbIMU WL ITOCTOSAHHEIMU
1leMEeHTHBIMU MOCTaMU WK LleMeHTU-
POBOYHBLIMMW MaKepaMu ¢ 06PaTHLIM
KiamaHoM, ycrpoiictso Disposable
BRISTLE BACK CCT (Casing Cleanup
Tool), BXOnAIEE B [TAKET PELIEHUN AA
TIOBLIIEHWUA TPOLYKTUBHOCTY CKBAXU-
Hbl 0T KoMmaiuu M-I SWACO, moxer
IIPUCOEANHATLCA K LIeMEHTHBIM MOCTaM
LA WETOYHO! OYNCTKU TPYOHLIX CTe-
HOK, KOI/}a MOCTHI CITyCKatoTcA B 06caf-
Hyto konoxxy/HKT B xone onepauuit
TIPOJIABANBAHMA LieMEHTa.

IIpermymrecTsa

® V4acTOK yCTaHOBKU MOCTA WIN Ia-
Keépa MOXeT ObITb TIATENbHO OUN-
lleH ITyTeM PacxaXnBaHWA HeIo-
CPEeZCTBEHHO Ieper, YCTaHOBKOM

TeJIbHO OYMIEH IyTeM PaCXaXXUBAHUA
WHCTPYMEHTA Nepe], MPOBEEeHUEM
OIepalmnm YCTaHOBKU.

Yerpoiicrso Disposable BRISTLE BACK
CCT cyckaeTca B COYETAHUM C Pa3by-
PVBAEMbIMU WIN TIOCTOSHHBIMMU L~
MEHTHBLIMU MOCTAMU UIU IEMEHTUPO-
BOYHLIMU TAKEPAMU C 0OPATHEIM
KJlaIlaHOoM.
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Pressure Shear Sub

Wxorpa Ans BBefeHUA B IeiCTBUE IPY-
I'MX UHCTPYMEHTOB Tpe6YeTCs HalexK-
HBI UCTOYHWK JOTIONHUTETIbHOTO faB-
JIeHUS BHYTPU OYPUIILHO KOJLOHHHL.
Yerpoiictso Pressure Shear Sub paspa-
60TaHO UMEHHO AJls ITOi Lenu.

O0GaacTb npyMeHeHys

Yerpoiictso Pressure Shear Sub (PSS),
BXOJAllee B ITAKET pelleHWt A MOBbI-
LIeHUA IPOAYKTUBHOCTU CKBAKWUHBL OT
kommaruu M-I SWACO, crreumanbsHo pas-
paboTaHo [1A CIlycKa B COCTaBE KOMIIO-
HOBKU I/l OYPEHUSA C 1e71bl0 Tofaun
LOTIONHWTENBHOTO AABNEHUA ANA aKTN-
BalUW LLPYTUX UHCTPYMEHTOB HaZ, HUM,
TaKUX KaK HaA[0N0THEI PACcLINPUTELD.

ITpyHLyI AevicTBys

YcTpoicTBO COCTOUT M3 L1eNbHOT'0 KOP-
Imyca C BHYTpPeHHeW KOMIIOHOBKOM,
BKJII0YalOMeN BHYTPEHHNE U BHELIHUE
BTYJIKW. YCTPOWCTBO CITyCKAETCA B Ha-
YaJIbHOM IT0J1I0XX€HWUWU, UYTO IT03BONAET
MIOTOKY TIPOXOANTD Yepe3 KOLOHHY.
IIpu BO3HUKHOBEHUN HEOOXOAUMOCTMN
B JIOTIOIHUTENILHOM JlaBJIeHUN BHYTPU
OYpPUILHON KOJIOHHEI, COPACHIBAETCS
11ap, KOTOPbIV CAfiUTCA Ha BHYTPEH-
HIOW0 BTYJIKY. 3aTeM IT03azin Lapa co-
37aeTCA laBleHune Al BBefeHNA

B JIeViCTBUE APYTUX YCTPOUCTB, HAXO-

Oco0eHHOCTH

® [lenbHLI IPOYHLIN KOPIYC

® [lonHas repMeTUYHOCTD - B KOP-
IyCce HEeT OTBEPCTUL

e Illapsl yaepXK1BaloTCA B Ceflax
Ha UHCTPYMEeHTe

IIpenmymrecTsa

e TT03BONSAET IIPU HEOOXOAUMOCTIU
I0[1ABaTh laBleHUE Ha fipyTue
WHCTPYMEHTSHI B KOJIOHHE

nAwmxcs Beiure yerponcersa PSS. Ilo-
C7le aKTUBALWW iPYTOTO YCTPOICTBA,
OIIepaTop YBENWYUBAET AiaBlleHne
PacTBOpa, MOKa He A0CTUTAETCA Ipe-
LyCTaHOBJIEHHOE AaBJleHNE CABUTA.
BHyTpeHHAA BTY/IKa CABUTAETCA U TTe-
peMellaeTcs BHU3, BHOBb OTKpPLIBAS
TIyTb IOTOKY K A0JOTY.

Yerpoiicto PSS ucrnons3yercs ans
TIOZAY JOTIOJIHUTENILHOTO AaBJIEHUS,
Heob6XO0fMMOro A BBEJEHNA B IECT-
BUE IPYTUX YCTPOWCTB B COCTABE KO-
JIOHHb

PSS
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RAZOR BACK CCT with Integral Top Dress Mill RBTDM

Yerpoiicto RAZOR BACK CCT (Casing
Cleanup Tool) co BCTPOEHHO TOPLEBO
Gbpe3oit, BXOZslEe B TAKET PeLIeHU
LISl TIOBLILIEHUA TIPOAYKTUBHOCTU
CKBaXuHB 0T KoMmanuu M-I SWACO,
OCY1ECTBAAET CKPEIEPHYIO OUUCTKY
00CafHO KOLOHHEL IPAKTUIECKU 110
TOJI0BHI XBOCTOBWKA, [TO3TOMY pasMe-
1aeMsle [0C/le ITOTO MaKephI-HafCTaB-
KU TIOZIBECKU XBOCTOBUKA YCTAHABINBA-
10TCA Ha YUCTOM, XOPOLIO
TIOATOTOBIEHHOM YYacTKe 06cafHon
KOJLOHHHIL.

IIpumenenue

YerpoiicTBO paspaboTaHo Ajis MeXaHu-
JyecKoro obneryeHus OYUCTKU obcaa-
HOM KOJIOHHB U 06paboTKK TONNpo-
BAHHbIX ITOCAZLOYHLIX MY(DT B TOfiBECKE

OcobeHHOCTHI

® HapnexHbie KOMITOHEHTHI

e CamoueHTpupytomumiics hoHapb
C TUOKUMM J10ITACTAMMU

[IpumeHseTca B 06CafHbIX KOJLOH-
HaxX/XBOCTOBUKAX BCEX CTAHAAPT-
HBIX Pa3MepOB; B KOMIUIEKTE C TOP-
1eBoVi hpe3ont fna Bcex
CTAH[APTHLIX PA3MEPOB IONPO-
BAHHbIX TOCALOYHBIX My(T

ITocTaBnseTcsa ¢ LOMOIHUTENLHEIMU
3aMKaMu U MyGbTaMu 07 CTaHAAPT-
Hble TUIIOPa3Mepbl 6YPUIIbHLIX TPY6

ITpyHLmI AericTBys

YerpoticTBo RAZOR BACK CCT cocronT
13 L1e/ILHOT'0 KOPITyCa, HeBpalatole-
rocs My(hTOBOr0O CTabUIN3ATOPA, He-
BpAlAoOIErocs KOMOUHUPOBAHHOTO
(boHapsA-cKpebdKa, U BCTPOEHHOW TOP-
ueBoit dpesst. Kopmyc Bpamaercs ye-
Pe3 BEpXHWit My(DTOBbI! CTaOUIN3A-
TOP, YTO [TO3BOJIAET N30EXKATH
W3HOCA/TIOBPEXAEHUs 06CaAHOM KO-
JIOHHHI BO BPEMsl BpalleHUs Tpyo.
IIpounsrit rnbxuit oHaps obecmeun-

XBOCTOBWKA. FIHCTPYMEHT MOXHO UC-
T071b30BATh B YCLOBUAX BLICOKUX TEM-
TepaTyp U BLICOKOTO [aBJleHUs, OH TaK-
e YCTONUUB K XUMUYECKOMY
W KMCTLOTHOMY BO3ZLENCTBUIO.

MoxeT 3KCIULyaTMPOBATbCA CaMO-
CTOATEJIbHO WIW B COYETAaHUU
C UHCTPYMEHTaMU 15l UUPKYALUN,
ycrpovicrBamu RAZOR BACK CCT n xum-
peareHTaMu Ajif OYUCTKU. YCTPOWUCTBO
RAZOR BACK CCT obnapaet 60abuIoit
TIPOYHOCTHI0 U 3QGEKTUBHOCTLIO PN
yA1eHNUU TBepaoit hassl 6ypoBoro
PacTBOPA, TAXKENO0W LIeMEHTHON KOPKY,
OTJLOXKEHWIA Ha CTEHKAX TPyO W 3aau-
poB OT nepdopanum ¢ BHyTpeHHen
TIOBEPXHOCTU 06CAAHOM! KOJIOHHBI,
ITOMUMO 06PabOTKMN MIONUPOBAHHBIX
TOCafl0UYHLIX My(T B ITOZBECKE XBOC-
TOBUKA.

IIpermymrecTsa

© VnaneHue ocTaTKoB LieMeHTa u 6y-
POBOTO LIJ1aMa, 33AUPOB, OTIIOKEHUN
Ha CTeHKax Tpy6

® Veennuerune 3pHeKTUBHOCTU XUMUN-
YeCKOoW 0UNCTKU

© (cyuiecTBNEHNE LETOUHON 0UUCTKIL
06CafHOM KOJOHHBI IIPAKTUYECKI
[0 T'0J10BLI XBOCTOBUKA

BaeT IUIOTHbIV KOHTAKT C BHYTPEHHEN
TIOBEPXHOCTbIO TPYOLL U ee 3bdeKTuB-
HY10 04UCTKY. CamoueHTpupyiommiics
(boHapb M03BOJAET IPOBECTI PABHO-
MEPHYI0 0YUCTKY BHYTPEHHEN! Io-
BEPXHOCTU TPYOLI IIPU PA3NUYHBIX YT~
J1aX HaKJl0Ha CTBOJIA CKBXXUHBbL.

B ycTpoiicTBe He UCMIONB3YIOTCA 3a-
JKUMBI, 60NTHI, Hape3HbIe KOMbla, Ipy-
KVHBI WIN KOMITOHEHTH CKpe6Ka, Ko-
TOpbIE MOTYT YIaCTb B CKBAXKUHY.
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Productivity
gains at every step

The ultimate success of your well is the result of a ceries of closely
connected E&P operations, with each phase affecting the one that
follows. Every day, M-I SWACO* helps operators on more wells and
with more of those crucial steps than ever before. We deliver a port-
folio of individual and integrated solutions designed for positive
impact on operational productivity at every step of your well's life.

We've developed specialized technologies to address a range of spe-
afic msues. Innovations such as the micron-size, treated parbicles

in Warr* Advanced Fluids Technology that can be ugsed in all water-
amnd all-haze drilling and campletion fluld systems to increase density
without compremising rheology or promoting particle settlement.

Other mnovatwons iclude SMART RDE* fueds and breaker systems.
Enginesred towark together seamlesshy they pive you high-perfonmance
drilling with greater fluld contral during completion while protecting
your fermation’s production potential

Throughout the life of your well, you'll find there are BM-[ SWACCH
sohitions that can help you increase efficiencies, rechare waste,
maximize preduction and minimize environmental impact.

They all add up to greater productivity cvery step of the way.

Drilling Wallbora | Production | Environmental
Solutions | Producctivity | Technologles Solutions
2000 8- o A rights seprnnnd. *Muck of M-

Enhnaneing
production
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Mi SWACO..-

A Bchlamborgor Compary

www.miswaco.slb.com
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Patent Information

Kommanwua M-I SWACO 3aHMMaET IMaupyiolee MooxeHe, Tpeflaras LIMPoKWii namna3oH MEXaHUYeCKUX YCTPOACTB Il OUUCT-
KU CTBOJIA CKBaXKUHbL. ITW YCTPOINCTBA KOHCTPYUPYIOTCA C BEICOKOW TOYHOCTbIO W CO3LAI0TCA CIIELUANLHO ANIA OTIEPaLnii OUUCTKY
CKBXKWHBI IIepef] IPOBEAEHNEM 3aKaHUUBaHUsA. Huxe IpeaCcTaBneHo pe3iomMe MeXAYHAPOAHOTO TOPTHONNO TATEHTOB U ITATEHT-

HBIX 33aBOK, 00€CIIeUNBAIOIINX 3aUNTY JAaHHLIX YCTPOUCTB.

BHyTprcKBaXMHHBIT PUABTP

VI MTHCTPYMEHT AAsl U3BAeYeHIIs
MHOPOAHBIX OcTaTKOB WELL PATROLLER*
Downbhole Filter 11 Debris Extraction Tool

PaspaboTaH A5 YIyYLIEHWA OYUCTKU CTBOJIA CKBAXKUHDL
W OATBEPXAeHUA 3bGeKTUBHOCTU Tpolecca.

ITamenmut u namexHmHbie 3a28KuU 8 Benukobpumanuu
U no scemy Mupy
GB2335687B; GB2373529B; GB2336612B

ITamenmpt u namenmmubie 3aa8xu 8 CIIA
US6250387; US6347667

MHoro¢gyHKIoHaabHOE
IPKYy ASIIMOHHOe ycTpovictso MFCT*
MultiFunction Circulating Tool

Pa3paboTaHo s yBeNNYEHUS JOCTUKUMO CKOPOCTU IIOTOKA
B CKBR)XKWHE B XOZl€ OTI€PALUIL OUUCTKU U 3aMeLleHUS.

ITamenmpst u namexnmubie 3a48KuU 8 Benuxo6pumarnuu
U no scemy mMupy

GB2342666B; GB2341405B; GB2323111B; GB2326180B;
GB2339814B;

GB2272923C

ITamenmpt u namenmmusie 3aa8ku 8 CIIA
US6279657; US6253861; US6102060; US6152228; US6454009

YCTpOVICTBO 4451 OUMCTKM 0OCaaHOM
k020HHBI RAZOR BACK* Casing Cleanup
Tool

Cxpebok ans 06cafHON KONOHHH, UMeeT 6onee 3G HeKTUBHYIO
W IIPOYHYI0 KOHCTPYKLWIO TI0 CPABHEHUIO C TPAAULUOHHBIMU
WHCTPYMEHTAMM.

YcTporcTBo Aast 09MCTKI 00CaaHO
KOAOHHBI BRISTLE BACK*

Casing Cleanup Tool

Hcrmonb3yeT Bce yHUKaNbHbEIE 0COOEHHOCTY yeTpoiicTa Razor
Back B ckpebke 111eTOYHOrO0 TUIA A1 06CAAHON KONOHHbL.
[IpuMeHseTCA B TeX C1YYanx, KOrLa Tpe6yeTcs BLICOKUN YPO-
BEHb UUCTOTHL.

ITamenmpbl u namenmHub1e 3a18Ku 8 Benuxo6pumanuu
U no scemy mMupy

GB2334541B; GB2336612B; GB2373529B; GB2340862B;
GB2354272B; GB2359105A; GB2346629B; W002/35055

ITamenmwt u namenmubie 3asa8xu 8 CIIA
US6227291; US6347667; US6152220; US6401813;
US6530429; US6152221

YcTporicTBO aast 09MCTKI 00CaaHOM
K020HHBI BRISTLE BRUSH* Casing
Cleanup Tool

IlleTOYHBIN MHCTPYMEHT, Pa3paboTaH Af UCIIONb30BAHNA
B TeX CJIy4anx, KOTfa Tpe6yeTcs BLICOKUN YPOBEHD YUCTOTHL.

ITamenmvt u namenmHbie 3aA8Ku 8 Benuxo6pumanuu
U no gcemy mupy
GB2338257

ITamenmpt u namenmHusie 3aa8Ku 8 CIIA
US6209647; US5947203; US5829521; US6464010



ITaTpy0OOK Aas OaririacHO
IVPKYASIVV OAVHAPHOTO AeVICTBIIS
SABS* siglesrAction Bypass sub

Pa3paboTaH /15 UCIIONb30BAHUA B COCTaBe 060pyA0BAHUA
OUUCTKU B TEX CNyYasx, KOTAA Tpe6yeTcs YBEANYUTL CKOPOCTb
IIOTOKA BbILIE MIEPEXOAHNKA XBOCTOBUKA WK 06CafHON
KOJLOHHBI.

ITaTpyGoK Aas GaririacHO
IIPKY ASILIVIN ABOVIHOTO AEVICTBIAS
DABS* DualrAction Bypass sub

Pa3paboTaH [1s UCITONIb30BAHUA B COCTaBE GYPUILHOM
KOJIOHHBI B T€X CNy4asx, KOraa Heo6X0ANMO OCYLECTBUTD
CTPYIHYI0 POMBIBKY BOLOOTAEJAILEN KOOHHSL U 6110Ka
IIPEBEHTOPOB IIPU CILYCKE /WU IOLBEME U3 CKBAKWHbL.

ITamenmpst u namexnmubie 3a48KuU 8 Benuxobpumarnuu
U no scemy mMupy
GB2341405B; GB2323111B; GB2327445B

ITamenmwt u namenmubie 3asa8xu 8 CIIA
US6253861; US6102060; US6220357

YcTporcTBo aast 09MCTKI 00CaaHON
KOAOHHBI ¥ IIPOBe AeHisI ccAe A0BaHNIA
110 0TpaboTKe cKBaXHbl WELL
COMMISSIONER* Casing Cleanup

and Inflow Test Tool

NHCTpyMeHT, 03BONAOWMMI BLIIIONHUTb UCCTIEA0BAHUA

10 0TPAbOTKe CKBAXKUHLL HA ITIEPEKPHITUN XBOCTOBUKA

1 B banIMayHo 30aHe B xo7e Tow e CIIO, 4To U A1A 0YUCTKKN
CTBOJIA CKBAYKUHBL.

ITamenmpst u namexnmuble 3a48KuU 8 Benuxo6pumarnuu
U no scemy mMupy
GB2374366A

YcTpoiicTBo Aast M3BAeUEHMST
MHOPOAHBIX OcTaTKOB WELL PROTEC-
TOR* Debris Extraction Tool

Pa3paboTaHo s 3aWUTHL CKBAKUHBL OT IIOTEHLMANBHO OTac-
HBIX MUHOPOLHLIX OCTATKOB B XOfie OTEPaLNii CTPYIUHOW IIPo-
MBbIBKW YCTbA CKBa)Kl/leI/l'[pOTMBOBbI6pOCOBbIX IIPEBEHTOPOB.

ITamenmut u nameHmHbie 3a28KuU 8 Benukobpumanuu
U no scemy Mupy
GB2327445B; GB2335687B

ITamenmut u namenmubie 3asa8xu 8 CIIA
US6220357; US6250387
Completions GUARDIAN*

Completions GUARDIAN*

YeTpoiicTBO 1S 3aKaHYMBAHMA, pa3paboTaHHOe A7l UCIIONb-
30BaHUA B CKBAXXUHAX, KOT'Aad Tpe6yeTCH BbICOKAs CTeIleHb Yu-
CTOTHI IIPU CITYCKE U YCTAHOBKE 3KCIUIYATAlUOHHBIX [TAKEPOB
W Ipyroro 060pyLoBaHUA 3aKaHINBAHUA

IIamenmpbt u nameHMHble 3a4A8KU 8 Benuxobpumanuu
u no scemy mMupy
GB2335687B; GB2373529B; GB2336612B

ITamenmwt u namenmubie 3asa8xu 8 CIIA
US6250387; US6347667

YcrporicTso aas 3a00pa ipo0 pacTBopa
13 ckBaKMHBI VALIDATOR* Downhole

Fluid sampling Tool
PaspaboraHo Az PoBEPKU U IOATBEPKAEHWUA YUCTOTHL Pac-
TBODA J/1A 3aKaHYUBAHWA, OCTABIIEHHOTO B CKBAXKMHE.

ITamenmvt u namenmHbie 3aA8Ku 8 Benuxo6pumanuu
U no gcemy mupy
GB2367844A

ITamenmbt u namenmHusie 3aa8Ku 8 CIIA
US6609569
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Vudopmarys 1o rateHTaM

Otkatogaemas ¢ppesa Disengageable
Mill Assembly

[To3BOMNSAET IPON3BECTU OUUCTKY W MIOATOTOBKY Hoee yeMm
OZLHOV ITOUPOBAHHON! MTOCAAZOYHON MY(THI ITOABECKIL
XBOCTOBUKaA B x01ie onHou CII0 ana ouncTku cTBona
CKBAXXVUHHI.

ITamenmput u namexnmubie 3a48KuU 8 Benuxobpumarnuu
U no scemy mMupy
W003,/062582

Dpesa aas yaasenns 3aaupos RIDGE
BACK* Burr Mill

YCTPOWCTBO ANA OYUCTKU CTBOJIA CKBAXKWHBI, paspaboTaHHoe
L715 UCTT0J1b30BAHUSA ITOCTle TePGOPaLUM CKBAKUHEL IS
yIajleHus 3anupoB oT epdopanum Ans mocieayomero
IIPOXO0XAEHUs TAaKePOB WIN LPYroro 060pyA0oBaHUA

C JECTKUM [I0TTCKOM.

ITamenmvt u namenmHbie 3a18Ku 8 Benuxo6pumanuu
U no scemy mupy
GB2346629B

ITamenmpt u namenmHusie 3aa8Ku 8 CIIA
US6152221

CrabmansaTop Aas CTPYVIHOIN IPOMBIB-
ku v mypkyasmyi SJCT* Stabilizer
Jetting and Circulating Tool

Paspab6oraH A7 cIycka B COCTaBe KOMIIOHOBKU OYPUIbHON
KOJIOHHBI B T€X CIly4asx, KOIZa HE0OXOAUMO YBENIUYUTD
CKOPOCTb TIOTOKA B KOJbLIEBOM IIPOCTPAHCTBE W/UIK
IIPOM3BECTU CTPYMHYIO IIPOMBIBKY KOPITyCa HU3KOTO
TLaBNIeHWA, YCTbA CKBAKUHbI BLICOKOTO iaBIIeHN,
BHYTPUCKBAXWUHHbIX ITPodhwieil afanTepos 00cafHoi KON0H-
HBI U [IPOTUBOBLIGPOCOBLIX IPEBEHTOPOB.

ITamenmut u nameHmHbie 3a28KuU 8 Benukobpumanuu
U no scemy mMupy
GB2341405B

ITamenmpt u namenmmubie 3aa8Ku 8 CIIA
US6253861

Hvpkyasaponnbi Kaarad CENTURION®

Paspab6oraH A7 UCTIONb30BAHUA Ha 3Tarle GypeHuns

W 3aKaHYWNBAHUA CKBAXKUH B TEX C1yYasX, KOTAA HEOOXORUMbL
BBICOKAs CKOPOCTb UMPKYALUN WIN anbTepPHATUBHLIN
MapuIpyT [OTOKA.

ITamenmpst u namexHmHble 3a48Ku 8 Benuxo6pumaruu
U no scemy Mupy
GB2341405B; GB2326180B; GB2309470B; GB2325682B

ITamenmbt u namenmubie 3aa8Ku 8 CIIA
US6253861; US6152228

Apyrue ycTpoiicTBa

IMamenmpyl u namexnmubie 3a38KU 8 Benuxo6pumanuu
U no scemy mMupy

GB2346401A; GB2338734A; GB2358208A; W002/081857;
W003/036014; W003/040516; GB2340864B; GB2338257;
GB2354542B; GB2309470B; GB2325682B; W002/61236

ITamenmwt u namenmuble 3asa8xu 8 CIIA
US6343648; US6302214; US5829521; US5947203;
US6464010; US6453996

JononHumenvHble 3a18KU HAX00AMCA HA PACCMOMPEHUU 8 OpY2UX OP2aHaX.



Smoother completions,
less NPT, lower costs

From the Gulf of Mexico and Saudi Arabia to the North Sea and West Africa, the well-
cleanup tools and services offered by M-I SWACO* are helping operators save time and

money on their completions. The result: faster completions in less time with lower costs.

MiSWACO._

A Schlumberger Company

Www.miswaco.com

©2007 M-I i.c All rights reserved. *Mark of M-I r.c
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SAFE-BREAK 611

DobaBka SAFE-BREAK 611 mipeficTaBiser
c0601i KOHL}EHTPUPOBAHHY0 CMECD ITO-
BEPXHOCTHO-aKTUBHbIX Bell}ecTB U pac-
TBOPUTENEl, pa3paboTaHHYIO Ans
IIpefoTBpaleHus 06pa30BaHmUsA IMYIib-
CWI1, BbI3BAHHBIX COYETaHWEM BLICOKO-
OUTYMHOIA CHIPOit HeTU 1 MOPCKOA
BOZbI, HU3KOIULOTHbIX COJIAHLIX PACTBO-
DOB 71 3aKaHYNBAHUA U XUMPATeHTOB
LA KUCIIOTHO 06paboTKY, unu ans
YAYYLIEHUA COBMECTUMOCTU MEXAY
3TUMU BemecTBaMu. Jlo6aBka
SAFE-BREAK 611 mpefoTBpailaeT uimn
YCTPAHAET 0CaZOK, BLI3BAHHLIN H0K-
Kynaumeit acanbTeHoB U 06ecmeyunBa-
eT YUCTY10, UeTKY10 IPaHuULY pasnena
Mexzy bazamu Bogst u HedTu. lo6aBka
TaKXe MOAXOAMUT 1A KOHTPOJA 06parT-
HOW cMaumnBaeMocTvt uin 3¢ dexToB
CMauuBaHUA He(TbIO, BEI3LIBAEMbIX
CWIbHO KaTUOHHBIMW ITIOBEPXHOCT-
HO-aKTUBHLIMM BelecTBaMu. [Ipucanxa
SAFE-BREAK 611 pacTBOpUMa B MOPCKOW
BOZIE U HU3KOIUIOTHLIX CONAHBIX Pac-
TBOpax, Takux kak KCl ot 2 1o 3% un 3%
NH4CL

IIpumenenue

XapakTepHan KoHLeHTpaums 106aBku
LA TIPel0TBpale s 06pa3oBaHus
sMynbcuit SAFE-BREAK 611 cocTaBnser
ot 0,1 10 2% 10 06beMY B ITPOGUALTPO-
BAHHOM, HU3KOIJIOTHO XWUKOCTY 3a-
KaHYUBaHUA WIN MOPCKON BOJE.
IIpu ncrmonb30BaHMU B Ka4eCTBe KUC-
JIOTHOW MPUCAZKW, MOXKET IOTPeb0oBaThb-
CA IPUMEHeHWe B KOHLEHTpauum 1o 5%
110 06beMy. 10 BO3MOXHOCTI, COBMEC-
TUMOCTb KOHKPETHOW CHIPOii HedTn
W KUIKOCTYU 3aKaHINBAHUA HEOOXO[U-
MO YCTaHOBWTb B X0Ofie ITWIOTHLIX 71360~
PATOPHLIX UCITLITAHWI 0 IPUMEHEHUS
IIPOAYKTA HA MECTOPOXLIEHUN.
OmTMManbHas KoHLeHTpauus f06as-
Ku SAFE-BREAK 611 ompenensercs pu
PacCMOTPEHUUN HeCKONbKUX (PaKTOpOB,
BKJII0Yas: ee PaCTBOPUMOCTD B COJLAHOM
pacTBOPE, CKOPOCTH cemapauu a3
He(T 1 CONAHOrO PacTBOPa, COCTOA-

XapakTepHble (pu3IaecKyie CBOICTBa

BremsumiBug. . .....ooevieve oo ... . JKgKoCTb CONOMEHHOTO 11BETA

..................... CrimproBont

pH (5% 061beMa B U30IIPOIIMIOBOM CIIUPTE
(IPA)/BOBE) « oo ettt i e i, 0T 506

IINOTHOCTb. « v v v v e e e e eeeeann

....... ot 7,6 0o 7,7 byHTOB/TannoH

(van. Bec ot 0,91 mo 0,92)

TeMmepaTypa BCILILIKN (3aKPLITHIA TUrenb Tara). . ... ... ... 146° F (63° C)

Temmeparypa 3amep3atus .. .......

HUA TpaHuLbl paszena das Bopb u Hed-
T W OCMOTP CMECU CHIPOii HedTu u co-
JIAHOTO PaCcTBOPA Ha MPeLMET
COZLepKaHUs WK 00pa3oBaHUs 0cafka
W CMaunBatolLeit CrioCoO6HOCTW CONAHO-
ro pacTsopa.’

IIpn HEBO3MOXHOCTW MPOBELIEHUA
TIWIOTHBIX UCTILITAHU 106aBKU s
IpefoTBpalleHna 06pa3oBaHus
IMynbcuit SAFE-BREAK 611, ee cnenyer
106aBnATH B KOHUeHTpauuu 0,5% 1o
06bemy. [Ipu n106LIX YCNOBUAX TIPU-
MeHeHUs, He06X0[UMO TIPOU3BOANTD
MOHUTOPVHT BO3Bpallaollerocs Ha
TIOBEPXHOCTb PACTBOPA W COOTBETCT-
BYIOIYI0 KOPPEKTUPOBKY KOHLEHT-
paumn.

IIpermyiecrsa

e IIperoTBpaliaeT 06pa3oBaHue IMylb-
CUM! W YYYLIAeT COBMECTUMOCTD TA-
)KeJ01 cbipoit HedTn
C HU3KOIULIOTHBIMU XUKOCTAMM 3a-
KaHYMBaHUA

Orpannuenus

e Vcronb3oBaHue f,06aBKW OrpaHnye-
HO HU3KOIJIOTHEIMU MOHOBAJIEHTHHI-
MW XUAKOCTAMU 3aKaHUNBAHUS,
takumu Kax KCl ot 2 1o 3% n 3%
NH4Cl, BcnencTsue ee pacTBopu-
MOCTU

TloppobHoe onucaxue N1abopaTopHLIX MpoLeAyp npusefieHo B SPE 39444,

e Ce....<B2°F(0°C)

¢ TonbKo MpefoTBpallaeT 06pa3oBaHmne
IMYNBCUN

o JIaHHLIN IIPOAYKT He LeNCTBYET KaK
Jle3MyJIbraTop W He paspylaeT
sMynbcun. lobaBKa AeNCTBYET TONb-
KO Jy1A ITpefoTBpaueHns obpasosa-
HUA SMYTIbCUN.

ToxcimunocTnb
11 TpeOOBaHMs
110 O0OpaleHNIo

Pesynbrars 6M010rMIeCKOit TPO6bLT
[IPEeLOCTABAAITCA [0 TPEHOBAHUIO.

06pawmarbcs KaK ¢ IPOMbILITIEHHBIM
XUMpEeareHTOM, UCIIONIb3Ys CPEACTBA
3aWUTHL U C067110fast MephL IIPeROCTOo-
POXXHOCTW, YKa3aHHbIE B TAcmopTe Ge-
30MMaCHOCTU MaTepuania.

YakoBKa 1 XpaHeHye

Jlo6aBka s pefoTBpaleHus 06paso-
BaHUA 3Mynbcun SAFE-BREAK 611 yria-
KOBLIBaeTCs B 60UKM IO 55 rajioHOB
(208 7).

XpaHWUTb B CyXOM, XOPOLIO IIPOBET-
puBaeMoM Mecte. JlepaTh KOHTeA-
Hep 3aKpHITHIM. Pa3mewats Boanu
OT UCTOYHMKOB TEIU1a, UCKP W [1aMe-
HU. He XpaHuTb B HEMOCPENCTBEH-
HO 671M30CTU OT HECOBMECTUMBIX
BELLECTB.

Hcnonb3oBatue 0603HaveHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb 1S IePCOHa-
na. [lepconan, paboTaiomuit ¢ JaHHEIM MaTEPUAJIOM, 00513aH 03HAKOMUTLCA W CI1€0BATh BCEM UHCTPYKLMAM IO 6€30MacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALIMMCS B ITACIIOPTE 6e30IIaCHOCTU MaTepUana.




KNOKOCTUM SAKAHHYMBAHWMA

SAFE-BREAK CBF

Jlo6aBka Ans mpefoTBpaleHns 06paso-
BaHUA 9Mynbcun SAFE-BREAK CBF mpep-
CTaBIAET COO0M CIELMANBbHYI0 CMeCh
TTOBEPXHOCTHO-aKTUBHBIX Be-
ecTB/PacTBOPUTENEN, AeNCTBYIOLLYIO
1A TPeAoTBpalleHUsA 06pa3oBaHus
3MYNIbCUN MEXAY CONAHBLIMU PacTBOpa-
MU 1A 3aKaHYUBAHUA U CHIPON He(DThbIO
IponyKTUBHOTO Mnacra. Cocras fo6aB-
Ku SAFE-BREAK CBF no3sBonser ent mmpo-
HUKaTb B IIACT C MUHUMAaJIbHON
ancopbuueit n obecrieunBaTh paszene-
HUe He()TV 1 pacTBOpa Ha I'PaHuLle
IIPOHUKAoWero B IlacT pacreopa. Jlo-
6aBKa SAFE-BREAK CBF pacTBOpUMA BO
BCEX CTAHZAPTHBIX XWUAKOCTAX 3aKaH-
YMBAHUA 32 UCKILIOUEHUEM PaCcTBOPOB
Ha 0CHOBe 6poMuza LuHKa uan popmu-
aros. OHa M03BONAET NPEAOTBPATUTb
06pa3oBaHue BOROHEDTAHLIX IMYbCUIL
B XUAKOCTAX 3aKaHYMBAHWA IIPU CTaH-
LapTHHIX 3a60WHLIX TEMIIEPATYPax.
JanHoe coyeTaHue CBOWCTB fieNlaeT
mipucanky SAFE-BREAK CBF s dextus-
HOU B CAMOW MUHWUMAaJIbHON KOHIEHT-
PalyuK W IOBLILIAET BO3MOXHOCTb
TIOJIHOT'O BOCCTaHOBJIEHUA XUAKOCTU
3aKaHYMBAHMA.

IIpumenenue

TumoBas KoHLeHTpauus A06aBKn
SAFE-BREAK CBF cocrasnsert ot 0,1 o
1% 10 06beMy B ITPOGUILTPOBAHHO
XUAKOCTU 3aKaHYUBaHUA (OT 4 1O

40 rannoxos/100 6appeneii [oT 15 Ko
151 n/15,9%°]).

ITo BO3MOXHOCTY, COBMECTUMOCTb
KOHKDETHOW CLIPOt HeQTU U KULKOCTU
3aKaHYNBAHUA HEOOXOIUMO YCTaHO-
BUTb B X0/le IIUJIOTHBIX 71a00PATOPHLIX
WUCIILITAHWI [0 IPUMEHEHUA TIPOAYKTA
Ha MecTopoxaeHun. B xone munoTHbIx
WUCIILITAaHWN, ONITUMaJbHAA KOHLeHTpa-
1ma fobasku SAFE-BREAK CBF ompepe-
JIETCA ITPU PACCMOTPEHUU CKOPOCTU
cermapauun gas HeTn 1 CoNAHOTO pac-
TBOPA, COCTOAHUA TPAHULBL pasfena
(a3 Boabl 1 HEPTU W ITPU OCMOTPE CMe-
CW CHIPOTA He()TU U CONAHOTO PacTBOpa
Ha IIpeMeT COLePIKaHUA UK 06paso-
BaHUA 0CafiKa U CMAYNBAIOlIeit CIIoco6-
HOCTW COJIAHOT'O pacTBopa.’

ITonesHsie CBOWCTBA [,00aBKU
SAFE-BREAK CBF MOryT B OTeNbHBIX

XapakTepHble (pr3iaecKyie CBOVICTBA

BHEUTHUABUL. v oo v e e ee e e

............ [Ipo3payHas XULKOCTb
0T 671e[1HO-)ENTOr0 10 AHTAPHOTO 1iBETA

BAIMAK + v vttt e e s CrimpToBon
VT BB BEC v ittt ettt e ettt et et e e e 0,89
PH (10% 0OBEMA BBOLE) + « v e v v veee ettt eteaeeeeeetennnaaeeenns 4
TeMnepaTypa BCILILIKY. . . . . 70° F (21° C) (mo meTopy [lerckoro-Maprenca)
Cnyvasx ObITb YCWIEHH! [yTeM fobaBe- ToxcnmYHOCTD
HUA He6OJIBIIOr0 KOIUYEeCTBa 001,ero 6
PAcTBOPUTENIS, TAKOTO KaK STWIEHTIN- nTpe OBaHVISA
KonbMoHO6yTMN3GUp (ITMB3), onHaxo, 110 O6pa]lIEHI/IIO

HEeo6X0AMMO YYeCTb BO3ZeiCTBUE 06-
111eT0 PACTBOPUTEISL HA IPOLeCC BOCCTA-
HOBJIEHUA XULKOCTU 3aKaHIUBAHUA.

B 6onbuinHcTBe Cy4aes, fob6aBneHne
3TMB3 B koHueHTpanum 6onee 0,5% 1o
00bEMY TIPUBOLUT K CHUKEHUIO BO3-
MOXHOCTU BOCCTAHOBIEHUSA XULKOCTU
3aKaHYUBAHUA W 3a4aCTY10 BbI3LIBAET
yBeNWUEHUe CTOUMOCTW BOCCTAHOBIE-
HusA. [Ipn HEBO3MOXKHOCTU [IPOBEAEHUSA
MTUIO0THBIX UCIILITAHWI [06aBKN
SAFE-BREAK CBF, ee cnepyet n06aBnaTh
B KoHUeHTpaunu 0,5% 1o 06beMy.

IIpu N1106LIX YCILOBUAX IPUMEHEHUS, He-
06X0iUMO TIPOU3BOANUTL MOHUTOPUHT
BO3BPAlLAIOIIErOCA Ha IOBEPXHOCTD
PacTBOpa W COOTBETCTBYIOLLYI0 KOPPEK-
TUPOBKY KOHLEHTPALNU.

IIpermymecrsa

¢ JTo6aBKa pacTBOpUMA B GONBUIMHCTBE
XUIKOCTe 3aKaHUIUBAHUA U CUCTe-
Max Ha BOJJHOW OCHOBE

® 3bdexTnBHA B HU3KON KOHLEHT-
pauun

e [IpenoTBpallaeT MOBpPeXIEHUE KO-
JIEKTOPCKUX CBOWCTB IPOAYKTUBHOTO
II71aCTa, BLI3LIBAEMOE 06pa30BaHUEM
IMYJIbCUN CLIPOI HedTn

Orpanraenms

e Jlo6aBKa ABNAETCA JIETKOBOCIIAME-
HAOIENCA KUTKOCTHIO

¢ He pacTBOpMMa B XUAKOCTAX 3aKaH-
YMHBAHUA Ha 0CHOBE 6POMUAA LiMHKA
wnu popmMuaTos

Tloppo6Hoe onucaxue 1abopaTOpHLIX MpoLeAyp npusefieHo B SPE 39444,

06pamarbes Kax ¢ POMbIIIIEHHBIM X1~
MpEareHTOM, UCIIOJIb3YA CPEACTBA 3a-
WUTHL U c06711071ast Mepbl
MIPE0CTOPOXKHOCTY, YKa3aHHbIe B Tac-
niopTe 6€30MacHOCT MaTepuana.

JlobaBka SAFE-BREAK CBF copepxuT
W30IMPOTUIIOBLIA CTIUPT, 1IETKOBOCIIA-
MEHALIYIOCA XUAKOCTb. Pasmemars
BZlA/IM OT UCTOMHUKOB TEIU1a, UCKP, TU1a-
MEHU 1 II06HIX APYTUX NCTOUHUKOB
BO3rOpPAHUA.

BHUMAHMUE! JlerkoBocIinameHsio-
AACA XUOKOCTb W mapsl. CopepunT
CITUPT; U36erarhb BAbIXaHWA MAPOB.

M cronb30BaTh [PYU HANUYWUY aleKBaT-
HOW BeHTUAALUN. BemecTso asnaeTcs
Pa3mPAKUTENEM.

YmakoBka u XpaHenune

SAFE-BREAK CBF ymakoBbiBaeTcs B 604-
Kn 1o 55 rajoHoB (208 n).
SAFE-BREAK CBF cnepyer xpaHuTb B 3a-
KPHITOM KOHTelHepe. Vcnonb3oBaTh
VCKILIOYUTEILHO ITPY HANUIUM afiek-
BATHOW BEHTWIALUW.

BHUMAHUE! IIpucapka SAFE-BREAK
CBF nerxosocruiameduma. Pasmemars
BLQIN OT UCTOYHWUKOB TEIUIA, UCKP, TI1a-
MEHU U MOOBIX APYTUX UCTOUHWUKOB
BO3TOpaHUA.

Ucnonb3oBatue 0603HaveHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30macHoCTb ISl IePCOHa-
na. [lepconan, paboTaromuit ¢ JaHHEIM MaT€PUAIOM, 00513aH 03HAKOMUTLCA W CI1E0BATh BCEM UHCTPYKLMAM IO 6€30IMacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALIMMCS B ITACIIOPTe 6e30IIaCHOCTU MaTepUana.

BUHYaVIhHYMVE VLI0XTIK

133



KNAOAKOCTWM SAKAHHYMBAHWMA

134

SAFE-BREAK ZINC

Ilo6aBKa ans mpenoTBpaueHus 06paso-
BaHUA HMynbcun SAFE-BREAK ZINC
TIpeJCTaBseT cOO60N CMECh TIOBEPXHO-
CTHO-aKTUBHBIX BEL}ECTB U PACTBOPU-
Tesleit, pa3paboTaHHy0 IS
IIpefoTBpaleHus 06pa3oBaHms cTa-
OWIBHO IMYIIbCUN MEXTY CONAHBIM
PACTBOPOM [1s 3aKaHYUBAHUS, COLED-
Xamum 6poMuz, IMHKa unn hopmuar

W ChIpOVi HedTbI0 IPOAYKTUBHOTO IaC-
ta. CocTas no6aBku SAFE-BREAK ZINC
TI03BOJIAET el POHWKATD B IIACT C MU-
HUMaJIbHO agcopbiment n obecreymn-
BaTh pasfenenve HedTU U pacTBOpa Ha
rpaHulle TPOHUKAIOWETO B TUIACT pac-
TBOpA.

Ilo6aBka SAFE-BREAK ZINC pacTBOpM-
Ma BO BCEX KUAKOCTAX 3aKaHUYMBAHUA
Ha ocHoBe 6pomMupa uuHKa uin Gopmm-
aros. OHa He BHIMAZiAeT B 0CAAI0K B pac-
TBOPE IIPU TUIIUYHOW TEMIIEPATYPE Ha
3a6oe. [Tpucapxa SAFE-BREAK ZINC He
BJIMSET HA BO3MOXHOCTb BOCCTAHOBJIE-
HUA JAHHBIX BHICOKOIIOTHLIX COJIAHBIX
PacTBOpOB.

ITpumenenmue

[IponykT SAFE-BREAK ZINC pa3paboTaH
CITELMANLHO A7l BHYTPUCKBAKWUHHOTO
UCIIOJ1b30BaHUA B HEPTAHLIX U Fa30BLIX
CKBXUHAX JUIS TPOBELEHUSA OUUCTKU
nepeq HavanoM nobsiun. JJobaska
IIpefHa3HaueHa 1Al UCTIOJIb30BaHUA

C TPOGWILTPOBAHHBIMU KUAKOCTAMU
3aKaHYMBAHUA Ha OCHOBE LiHKa. Jlo-
6aBKa [06aBNAETCA B KOHLEHTPALUK OT
0,1 10 1% 110 06BbEMY UEpEe3 BOPOHKY
GypOBOiA.

ITo BO3MOXHOCTY, COBMECTUMOCTb
KOHKPETHO cbipon HedTu u KupKoc-
TU 3aKaHINBAHUA HE06XOZAUMO yCTa-
HOBUTb B XOZ1€ ITUJIOTHBIX
71a60paTOPHLIX UCIILITAHWIA 10 IPUMeE-
HeHUs TPOAYKTa Ha MECTOPOXKAEHUN.
OnTUManbHAA KOHLEHTpAuus L06aBKU
SAFE-BREAK ZINC ompepienseTca mpu
PACCMOTPEHUU CKOPOCTY cemapalumnm
(a3 HedTU U CONAHOTO PACcTBOPA, CO-
CTOAHUA IpaHULBL pasfena a3 BopLl
W HedTU U IPY 0OCMOTPE CMECH CHIPOii
HedTU 1 CONAHOTO pacTBOpa Ha Ipef-
MET CopiepKaHua uan 06pa3oBanms
0Cafika 1 CMauuBaloLleit CrtocobHOCTH
COJIAHOTO pacTBopa.’

XapakTepHble (pr3iaecKye CBOVICTBa

BremHud BUA. .. ..o oo upkocTb 0T 6€CLBETHOTO 0 AHTAPHOTO 1iBETA
BAIAK + v vttt et e e i s CrmTpoBoit
VIenbHBIM BEC . v v v e et e e e ot 0,88 10 0,92 mpw 68° F (20° C)
PacTBOPUMOCTD (BOBA) . « « ¢ v vv v e tee et ee e it iiee e eenns 100%
TeMnepaTypa BCILILIKY. . . . . 70° F (21° C) (mo meTopy [leHckoro-Maprenca)
ITonesHsie cBoiicTBa f06aBKN ToxkcmaHoOCTh

SAFE-BREAK ZINC MOTYT B OTLLe/IbHBIX

Cy4asx OLITb YCWIEHbI ITyTeM A06aB- " TPeﬁOBaHMﬂ

JleHns Heb6OJbIIOTO KOoNNYecTBa obuie- 110 o6pameHmo

IO PaCTBOPUTENS, TAKOTO KaK
STUJIEHTTIUKOJIbMOHOGY TUN3hUP
(3TMB3), onHako, HE06XOIUMO YIeCTb
BO3[ENCTBIE 061ero PAaCTBOPUTENA HA
IIPOLIECC BOCCTAHOBEHUA KULKOCTU
3aKaHuynBauws. B GonbumHcTBE Cnyyva-
eB, fo6asnenve ATMB3 B KoHleHTpa-
unu 6onee 0,5% 110 06HEMY TIPUBOAUT
K CHWKEHWIO BO3MOXHOCTU BOCCTAHOB-
JIeHUs PaCcTBOPa Aj1s 3aKaHYUBAHUA

1 3a49aCTY10 BLI3HIBAET YBEANYEHUE
CTOUMOCTU BOCCTAHOBJIEHUA.

[Ipu HEBO3MOXKHOCTU [IPOBEAEHNSA
TIWI0THBIX UCITHITAHWIA L06aBKU
SAFE-BREAK ZINC, ee cnepyeT 106aBasTh
B KoHLeHTpaumu 0,5% 1o 06beMy.

[Ipn n106HIX YCLOBUAX TIPUMEHEHNS,
HEeo06X0ANMO TIPOU3BOLUTb MOHUTO-
PVHT BO3BPALIAIOIETOCA HA [IOBEPX-
HOCTb PacTBOPa ¥ COOTBETCTBYIOLLIYIO
KOPPEKTUPOBKY KOHLIEHTPALMN.

IIpermymecrsa

e JTo6aBKa pacTBOPUMA B KULKOCTAX
3aKaHYMBAHUA Ha OCHOBE GpoMuaa
1IMHKa 1 GopMnaToB

® 3dexTnBHA B HU3KON KOHLEHT-
paumu

e TIpef0TBpAlLaeT IOBPEXIEHUE KO-
JIEKTOPCKUX CBOWCTB IPOAYKTUBHOTO
II71aCTa, BLI3LIBAEMOE 06Pa30BaHUEM
IMYJIbCUN CLIPOI HehTn

Orpanyraenys

i HO6aBKa ABJIAETCA JIETKOBOCIIaMe-
HAOLEeNCA KULKOCTbIO

1Tloppo6Hoe onucaxne 1abopaTopHLIX MpoLeAyp NpusefieHo B SPE 39444,

Pe3ynbTaThl 610710rMYeCKON POOLT
MIPEeNOCTABATCA [0 TPEGOBAHUIO.

[Ins nenemn TpaHCIOPTUPOBKU IPU-
capka SAFE-BREAK ZINC knaccuguumpy-
€TCA KaK JIErKOBOCITIAMEHA0ASACA
HUAKOCTD.

06pawmarbcs KaK € IPOMbILITIEHHBIM
XUMpeareHTOM, UCIT0/1b3YA CPEACTBA
3aLUTHL U COBNIOAAs MEPHI TIPEAOCTO-
POXHOCTY, YKa3aHHbIE B ITACIIOPTE
6e30macHOCTU MaTepuana.

XpaHuTb BLAU OT CUNILHBIX OKUCIN-
TeJsleN, KUCJIOT WIN 11e104ent.

M36eraTb KOHTAKTa C T1a3aMu
U KOXeil.

BHVIMAHMUE! JlerkoBocIiaMeHs10-
WAACA UAKOCTb U mapkl. CopepKuT
CIiMpT; u3berath BAbIXaHUs MAPOB.
Hcmonb3oBaTh Py HANUIUN AleKBaT-
HOW BeHTUNALUN. BemecTso aBnseTca
PasmpaXKuUTenem.

YmakoBka 1 xpaHeHye

SAFE-BREAK ZINC yraKoBLIBaeTCs B 604-
K1 10 55 Taj10HOB (208 11) 1 KAHUCTPHL
1o 5 rannoHos (18,9 1n).

BHUMAHMUE! ITpucanka SAFE-BREAK
ZINC nerxkosocrnamenuma. Pasmemars
BLLAJIN OT UCTOYHWKOB TEIIA, UCKD, I1a-
MeHU W J1106bIX APYTUX UCTOYHUKOB
BO3TOpPaHUA.

Ucnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb IS IePCOHa-
na. [lepconan, paboTraiomuit ¢ JaHHEIM MaTEPUAIOM, 00513aH 03HAaKOMUTLCA W CI10BATh BCEM UHCTPYKLMAM IO 6€30MacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALMMCS B ITACIIOPTE 6e30IIaCHOCTU MaTepUana.




KNAOAKOCTUM SAKAHHYVMBAHWMA

SAFE-DFOAM

JobaBka SAFE-DFOAM* mipefcTaBnser
co601i CnoxHy0 B06aBKY Ha CITUPTO-
BOL OCHOBE, Pa3pabOTaHHY0 ANls CHU-
XEHUA eH006pa3oBaHms

W IIPefOTBPALIEHNA YBIeYeHUs BO3LY-
Xa B N100LIX PacTBOpax; AobaBKa co-
LepPKUT BbICUIMe crMpTL. lo6aBka
SAFE-DFOAM BecbMa 3¢ beKTUBHA BO
BCEX XWUAKOCTAX 3aKaHYMBAHUSA, @ TaK-
e B GYPOBLIX PAaCTBOPAX Ha BOAHO
OCHOBE — Ha OCHOBE ITPECHOIA, c11abo-
MUHEPANU30BaHHOM, COTIEHON U HACHI-
1eHHON COJIEHON BOJbI.

IIpivenenne

[o6aska SAFE-DFOAM MOXET UCIIOJb-
30BaThCs B 11060M OYPOBOM pPacTBope
Ha BOJHOW OCHOBE WU XWUAKOCTM 3a-
kanumBanus. [IpoayKr ucmonbayercs
B HU3KOM KOHLEHTpauumu n b dexTu-
BEH MPY NPeiBapUTENIbHON 06paboTke
1S TPEA0TBPALEHUA IEHO06pa3oBa-
HUA, @ TAKKe AR YAANLEHUs TIeHHL.
06LIYHO KOHLEHTPALMW L0OABKY OT
1 o 2 rannoxos/6appens (ot 0,24 fo
0,48 1/M*) [OCTaTOMHO ANA [TPeooe-
HUs IIeHO00Pa30BaHus.

IIpenmymrecTsa

© VcTpaHseT TeHAEHINIO K ITeHoo6pa-
30BaHUIO B XUAKOCTAX 3aKaHIMBAHUA
1 GYpOBLIX PaCcTBOPAx Ha BOAHOIM oC-
HOBe

© COBMeCTMMa C N106LIMU PacTBOPaMmn

e BoccTaHaBnMBAET [aBjieHUE HarHeTa-
HUS, TIOTEPAHHOE BCJIEICTBUE TIEHO-
06pasoBaHus U YBIEYEHUs BO3AYXA
PacTBOpOM

® V06HbIN c1ocob fob6aBneHns B CUC-
TEMY: IIPOCTO MO3BOIUTD COTEPKUMO-

XapakTepHble (pu3iaecKyie CBOVICTBA

BHEMTHUNM BUZ, ..o vviiiieeeeenn

VOenbHLIMBEC o vv v i eii e

Temmeparypa BCIIBILIKM .« o oo v vt e

Temreparypa 3aCTHBaHUA . . . . . . . . .

Temmeparypa KUIeHMA. . .. ..ot . .

MY KOHTe/Hepa KaraTh B IPUEMHYI0
€MKOCTb

e TaK)e MOXeT ObITb 3aUTa Ha IT0-
BEPXHOCTb EMKOCTU B KAU€CTBE 11I0-
KOBOI1 06paboTKL

Orpaniryenst

e ITo6aBka SAFE-DFOAM nyuuie Bcero
paboTaer B TOM Cnyvae, KOrha CTa-
TUYeCKOe HalpsiKeHue CABUTA He
IOCTUTaeT KpaiHe BLICOKOT'O 3HaA-
YeHus

e Ynanenwe neHs B 6YPOBLIX PacTBO-
Pax WL XUAKOCTAX 3aKaHINBaAHUA
¢ Boicokum CHC kpaiitie 3aTpynHeHo

e JIapkl U3 eMKOCTEN MOTYT BLI3BATh
Kallenb U pasapaxkeHne Hoca/
ropna

TokcianocTb
1 TpeOOBaHMs
110 O0OpaIeHmio

Pe3ynbTaTs 6M0N0rMYECKO TIPO6HT
TIPefOCTaBNIAIOTCA IO TPE6OBAHMIO.

.......... Hermpo3pauHas XuUaKocTb

...................... CrimproBon

.................. 240° F (120 °C)
(meTopn KnvBneHACKO! OTKPLITON YaluIku)

.................. <-70° F (-57° C)
.................. 491° F (255° C)

O6pamarbcs Kak ¢ IPOMBILIIEHHEIM
XUMPEAreHTOM, UCIIOJIb3YA CPEACTBA
3aLTHL U CO0JII0AAA MEPHI TPELOCTO-
POXHOCTU, YKa3aHHbIE B [TACTIOPTE
6€30IacHOCTY MaTepuana.

YmakoBKa 1 XxpaHeHue

Ilo6aBka SAFE-DFOAM yIIaKOBLIBAETCA
B KQHWCTPSI IT0 5 rannoHos (18,9 n).
XpaHWTb B CYXOM, XOPOLIO [IPOBET-
pvBaeMoM Mecte. [lepxarh KOHTeNHep
3aKpLITHIM. PasMemars Banu oT neroy-
HWKOB TEIUa, UCKP U TaMeHn. He xpa-
HWUTb B HETIOCPEACTBEHHOM! 67M30CTN
OT HECOBMECTUMbIX BeliecTB. Cnepo-
BarTb [IPAaBWIAM XPaHEHWs MaTepUaoB
OTHOCUTEJILHO [TaKeTUPOBaHus, Gukca-
1MW, YIIAaKOBKW B TEPMOYCAZI04HYO
IJIEHKY W/WIN CKNaZAMPOBAHUA.

Hcnonb3oBatue 0603HayeHns SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb IS IePCOHa-
na. [lepconan, paboTaiomuit ¢ JaHHEIM MaT€PUAIOM, 00513aH 03HAaKOMUTLCA W CI1E0BATh BCEM UHCTPYKLMAM IO 6€30MacHOCTU
W IIPaBWILHOMY 06paleHnio, COREPKALMMCSL B ITACIIOPTe 6e30MaCHOCTU MaTepuana.

BUHYaVIhHYAIVE VLI0MTIK
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SAFE-LUBE

SAFE-LUBE* mpepcTaBaser cobom 3ama-
TEHTOBAHHY01, paCTBOPUMY1O B BOJE,
CMa3LIBAIOLLYI0 B0OABKY [J1S CONAHBIX
pactBopos. Ee peuenTypa nemoHcTpu-
PYET UCKIIOYUTENLHOE CHUKEHUE Tpe-
HUA METALINYECKUX [TOBEPXHOCTEN
IIpu A06aBEHUN K KUAKOCTAM 3aKaH-
YUBAHUA HA OCHOBE CONAHLIX PaCTBO-
POB B KpaiHe HU3KON KOHLEHTPAUUN.

IIpumenenue

CmasbiBatonian nobaska SAFE-LUBE pas-
paboraHa inf CHUWKeHUA Koahduum-
€HTa TPEHUA B XUAKOCTAX
3aKaHYWBaHUA Ha OCHOBE MOPCKOW BO-

XapakTepHble (pr3iaecKye CBOVICTBa

BHEMTHUNM BULL . o oo ve e e oo eeenns

VOenbHBIMBEC « v v v e e e e

mipubopa OFI ans orpefenenms cMasbi-
BAOIUX CBOICTB Ipn 60 06/MUH

W XpyTALeM MoMeHTe 150 fion-
MOB/(YHT, MOKa3anu ciegywume pe-
3y7bTaThi:

............ [Ipo3payHas KUAKOCTb
............ 1,01 mpn 60° F (16° C)

Orpanaenms

® [To6aBKy HENb3s UCIIONb30BAT
C PacTBOpaMy Ha OCHOBE LIMHKA
e TIpoayKT cnenyeT 106aBAATH HETO-

Iibl, PaCTBOPOB XJ1I0pPWJA HATpUs, 6po-
MW@ HaTpuA, XN0PUAA Kalblius
v 6pomMuaa Kanbuus.

KpyTammit MOMEHT 1 CUNIBL TPeHUA

CPEACTBEHHO B EMKOCTb [/l PACTBO-
pa; He cnenyeT [06aBNATL IPUCALKY
yepes BOPOHKY, TaK KaK 9TO MOXET

IIPUBECTY K Ype3MepHOoMy 06pa3oBa-

IIpermymrecTsa

® lccnenoBaHnA BOCCTAHOBEHMUA Ipo-

TIPeACTABNAT 3HAYUTENbHY0 ITpobie- HUIaeMOCT [TOKA3aau, YTO CMasbiBa- HUIO TIeHHL.

My IPU NPOBEfleHWU OIlepalnii 3aKaH- towas no6aska SAFE-LUBE He

YUBAHUA B CKBAXUHAX C HOJIBIINMU TIOBPEX/AET KOJIEKTOPCKUE CBOVCT- TokcmuHOCTD
3@HTUHBIMU YT71aMU U C 6OIBIIUM OT- Ba Inacra

XO07i0M 326051 OT BepTUKanu. [Ipu mpu- e TloKasaTenu COLEPKaHuUs YII1eBOLO- n TpGﬁOBaHI/HI
MEHEHUU B [IPOMBIC/IOBHIX YC0BUAX POZIOB Y CMa3KU B WUAKOCTW 3aKaH- 110 oﬁpameHmo

cMmasbiBatomas [o6aska SAFE-LUBE
TTPOZLEMOHCTPUPOBAJlA CHWKEHNE
KPYTALLEr0 MOMEHTA W CUJL TPEHUA

10 50% mmpu KpanHe HU3KOW! KOHLEHT-
pauuu.

OnTuManbHas KOHIEHTPaUUA CMa3bl-
Batoweit nobasku SAFE-LUBE cocTaBns-
eT ofHy 604Ky Ha 218 6appeneii (0,6%
110 06beMy). IIponyKT MoxeT f06aB- Jlo6aBKa pacTBOpUMa B 60JIBLIMHCTBE
JIATHCA IIeper, TPOXOXKIAEHNEM PacTBOPA CONAHLIX PAaCTBOPOB AJlA 3aKaHUNUBaA-
yepe3 punbrp-nipecc [I3 unu Kaprt- HUA
PUIXKHYM0 ycTaHoBKa. CMasbiBaomasn dddexTBHA B HU3KOW KOHLEHTpPa- CmasbiBatomas 1o6aska SAFE-LUBE yma-
no6aBka SAFE-LUBE He ypansercs 1mu (0,6% 1o 06beMY) KOBBLIBAETCA B 6OYKMN IO 55 rannoHoB
B ITpouecce puibTpaLmm. Jlo6aBnexue 106aBKU B CONAHOM pac- (2081).

[axHble 10 K03bdUUNEHTY TpeHNA, TBOP He UMEET OTPULLATENIbHOTO BO3- XpaHuTb B CYyXOM, XOPOLIO ITPOBET-
TOJlyYeHHbIe B Pe3yJlbTaTe UCIILITA- IeicTBUA Ha QUibTpOBaNbHbE puBaeMoM MecTe. [lepaTh KOHTENHED
HWM C UcIonb3oBaineM uudposoro onepauun 3aKpLITHIM. Pa3smemars Bpanu oT ucTou-
HWKOB TeIU1a, UCKP W InameHn. He xpa-
HUTb B HEITOCPEACTBEHHON 61M30CTN OT

YUBAHUA HE IIOJHUMAIOTCA IIPU
10-KpaTHOM IIPEBLILIEHUN PEKOMEH-
ZOBAHHOI KOHI)EHTpaLUK CMa3biBalo-
el jo6aBKu SAFE-LUBE
CmasbiBatowas fobaska SAFE-LUBE He
06pasyerT IIeHKU IPU UCCIe0BaHM-
X 110 (POPMUPOBAHMNIO CTATUYHON
HedTAHOW IIEHKN

Pesynbrars 6M010TMYECKOi IPOOLE
IPEfOCTABAAIOTCA TT0 TPE6OBAHMIO.

06pawmarbca KaK € IPOMbILITIEHHBIM
XUMpeareHTOM, UCIIOJb3Ys CPEACTBA
3alUTHL U cO6MI0AaA MEPL PEAOCTO-
POXKHOCTU, YKa3aHHbIE B IACIIOpTe Oe-
30ITaCHOCTU MaTepuaa.

YmakoBka 1 xpaHeHye

ConsHow pacTsop Ko3d. tperna | Koad. Tperus c 0,6% SAFE-LUBE* HECOBMECTUMBIX BellecTs. Cnenosath
Mopckas Bopia 0,36 0,08 [IPaBWIaM XPaHEHUA MATEPUAJIOB OTHO-
Mopckas Boga ¢ 3% KC1 0,37 0,09 CWUTEbHO MTaKeTUPOBaHUs, hukcauum,
9 pyrToB/TannoH KC1 0,38 0,08 YIMaKoOBKU B TEPMOYCAZI0UHY0 TJIEHKY
10 ¢ynros/rannox NaCl 0,37 0,08 W/WIN CKNagnpOoBaHUA.

10,7 dyuro/rannox CaCl, 0,26 0,13
11,6 dbynros/rannox CaCl, 0,09 0,08
11,2 dynros/rannox CaCl,/CaBr, 0,11 0,09
12,2 dynToB/rannot CaBr, (20 TCT) 0,15 0,04

Tarent CIIA HoMep 7,094,738 B2.

Hcnonb3oBatue 0603HayeHus SAFE B Ha3BaHUU ITPOAYKTA He YKasbiBAET W He [OAPAa3yMeBaeT ero 6e30ImacHOoCTb s TepcoHa-
na. [lepconan, paboraiomuit ¢ JaHHEIM MaTePUANIOM, 0053aH 03HAKOMUTLCA W CI1€0BATb BCEM UHCTPYKLMAM IT0 6€30IacHOCTU
W IIPaBWILHOMY 06paleHnio, COREPKALIMMCSL B ITACIIOPTe 6e30MIaCHOCTU MaTepuana.




The fluids-centric ENVIRONMENTAL
SowuTIoNs® from M-1 SWACO” are
more than innovative and effective.
We've given them the proven flexi-
bility to fit within your drilling,

completion and financial plans.

The people, planning
and solutions you need
to achieve your project’s
environmental goals

I

n (WI) process, matching it to

BUHVEVIhHYIVE NLIONTVIK

I your developrent-program requirements,
il Curintéprated service [s complete: from
preliminary enginesring studies through
implementation, contimuous injection
pressure monitoring and analysis for

RECLATM
Technology

Using a combination of
proprictary chemistry and
specialized equipment. the
partable ReCLAI® system
PeTTHOVeS ow-pravity sofids
frorn oul- el synihetic
base drilling fluids and
recovers valuahle base

ol 10 brrvprosees delling-
Hued perlormmance;
increases ROP, and
rediices formation
darmage, st 'E-lu::u'
occurrences, and dis

posal, storape and
transporiation costs

Thermal ‘
De Iy

Technologies

Project-specific Thermial
Desorprtion Technology
oplaons lrom M-| SWACD
incorporate efficient
processes for reclaiming
entrainad hydrocarbans,
renimng waste and
preparing solids for dis-
pasal. Thermal Desorption
'Ivriuu.‘ﬂu[;y albows syn-
thetic, oil, diesel or low
toxicity mineral oil to be
separated from drilling
solicls for recovery, Treated
solids are contatned and
rigorously tested.

Dewatering

M-I SWRALD uses g ooy
nation of chemical treat
ment and centrifugation
Lo s=parate micro-fine
pauticles from Uhe Huid
system effectively and
ecanomically. Far limidted-
anl peromdischarge sibua-
Lioms, the dewatering unt
Is key to closed-loop sy3-
temis and the dry-location
concepl. By 'I||'!|;|r1|::I lo
keep the mud sysiem
clean it greatly reduces
the amount of drilling
weiste for treatment

or disposal.

[rOCess AsEUrance

MiSWACO. -

A Bohlumbieager Company

www. miswaco.slb.com
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SAFE-SCAV HS/SAFE-ScAV HSW (HS WINTERIZED)

[Tornoturens cepoopopona SAFE-SCAV
HS n ero mopguduxanus ana suMHuX yc-
708Ut SAFE-SCAV HSW pacTBOpUMLL

B COJIAHOM PAcTBOPE W COXPAHAIOT pac-
TBOPUMOCTb TTocNe peakumm ¢ H,S.
VMes B 0CHOBE OpraHUYECKWii XuMpea-
TeHT BMECTO TPALAWULMOHHOTO LIMHKOBO-
TO WIU }eJIe3HOTO0 COeIMHEHNS, 06e
no6aBku obecreunBaioT penrenme 6e3
TBEpPZAO Gasbl And ycTpaHeHus mMpo-
HUKHOBeHUA H,S.

IIpnmenenne

[Tornoturenun ceposogopona SAFE-SCAV
HS n HSW paspaboTaHsl crienuanbio
na ypanenaua H,S u3 cucrem conaxsix
PacTBOPOB.

PexomenzyeMas 103UPOBKA COCTAB-
nser 0,1 dynra/6appens (1 ran-
101,/100 6appeneit) (0,29 kr/m’).

[Ipu Hanuyum 60see BLICOKOTO COLEP-
wanusa H2S B o6pabaTsiBaeMoM pac-
TBOpE, HEOOXOZAUMO UCTIOT1b30BaTh
60Jee BEICOKYIO KOHLEHTPALUMIO.

B omTMManbHLIX YCIOBUAK, KAXKAbIE

1 dyuT/6appens (2,85 kr/m’) noboro
W3 JAHHBIX [IOTJIOTUTEJIEN CEPOBOLOPO-
za mornowator okono 0,1 yHTa

(0,045 xr) H,S.

[TornoTurenu cepoBofropona
SAFE-SCAV HS v HSW ycmeurto ucrons-
3y10TCA A 06pabOTKN PacTBOPOB HA
BOLHOW OCHOBE, Ile IUHK HE MOXET
WCITOJ1b30BATbCA [0 IKOJLOTUIECKUM
Co0bpaAKEHNAM.

MHOrMe IOTNOTUTENMN CEPOBOLOPOLA
WCIOJIb3YI0T HEOPTaHUYECKUE XUMpea-
TeHTH 1A cBasbiBatus H,S. Hampumep,
OKCWUJ, LIMHKA MTPeACTaBaseT coboil yac-
TUYHO PACTBOPUMLIA IIPOAYKT, BLICBO-
60XpAoWNIA MOHBL UMHKA ANA
mornionienus ceposonopona. llono6-
HbIM 06pasoM, SV-120*, senstomuics
TI0 CYIIeCTBY ITOJIHOCTbIO PacTBOPY-
MBIM, BHICBOOOK,AET KOMITOHEHT aK-

XapakrepHbie ¢pusirdeckne cpovicrsa: HS

BHEMTHUNM BUR . o v oo e e e e e

VIenbHBIMBEC « v v v e e e

pH (5%-Hblit pacTBOp

B 75/25 U30IPONIUIIOBLIiA CITUPT/BOAA)
PactBopumocTs (BoA@) ..o v

TemmepaTypa BCIIBIUIKUA v v oo vn v

Temmeparypa 3aCTBIBAHUA . « o v oo u .. s

...................... HupkocTb
............ 1,08 mpn 60° F (16° C)

.................... oTr 94100114
..................... PacrBopum
................ >212° F (>100° C)

(mo meTopy Iexckoro-Maprenca)

................. <-4° F (<-20° C)

XapakrepHble ¢pusirdeckne covicra: HSW

BHEMTHUNM BUL . o oo oo ee e eeee e

VIenbHBIMBEC « v v v e e e e

pH (5%-Hbi pacTBOp

B 75/25 W30TPOIIWIOBLIiA CTUPT,/BOZA)
PactBopumocTb (BoA@) ..o v

TemmepaTypa BCIIBIMIKK « . v oo v vt

(mo meTopy Ilexckoro-Maprenca)

Temmeparypa 3aCTHIBAHUA. . . . v v\ ...

TUBHOT'O LIMHKA A7A YAaJleHUA CEPOBO-
noporpa. Kax SAFE-SCAV HS, Tak

W SAFE-SCAV HSW Heo6paTuMo cBA3LI-
BAIOT UMHK B TBEPABIN CYNbOUA LIMHKA:

H,S + Zn?+ — 2H+ + ZnS — (TBepzbIii
0CazioK)

OpHako, Hanuuue IMOayYaeMoro
TBEPLIOTO OKCUJA LIMHKA HeXenaTeNbHo
L7158 MHOTUX YC0BUIA IPUMEHEHUA
KUIOKOCTEN 3aKaHUYUBAHUSA.

T pyroit momynapHslii croco6 ycrpa-
Henua H,S — 3To HeiiTpanusauma kuc-
JI0T0 CEpPOBOA0POJA (TaKKe U3BECTHOTO

...................... YupxocTb
............ 1,08 mpu 60° F (16° C)

................... or 1000 11,5
..................... PacrBopum
.................. 125° F (51° C)

.................. -35° F (-37° C)

KaK CepoBOLOPOAHAA KUCIIO0TA) C ITOMO-
Wbl0 BICOKOT'O YPOBHA PH 1 nuumexue
€ro JIeTy4ecTu:

H,S + OH- — H,0 + HS-

JTOr0 MOXHO AO6UTHLCA IIPY TIONHOM
OTCYTCTBUW TBEPLOI haskl, U IIPK 11i0-
60M OCHOBaHUM, HO 06paboTKa C ITOMO-
b0 OCHOBaHUA yBennumsaet pH
pacrsopa. [lo6aBneHne 0CTATOMHOTO
KOIMYECTBA I'MAPOKCUAA HATPUA B Pac-
TBOP 4715 06ecrieyeHns BLICOKOA CIo-
co6HocTn oumnctku ot H,S Tpebyer
HanW4YuUA 0YeHb BLICOKOTO YpoBHs pH,

Ucnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb ISl IePCOHa-
na. [lepconan, paboTaromuit ¢ JaHHEIM MaT€PUAIOM, 00513aH 03HAKOMUTLCA W CI1E0BATh BCEM UHCTPYKLMAM IO 6€30IMacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALMMC B ITACIIOPTe 6e30MIaCHOCTU MaTepUana.




mpubnusnTensHo ot 12 po 13. UsBecTsb
B 3TOM OTHOLIEHUW NIy JlIe, IOTOMY YTO
06nazaeT OrpaHUYeHHOW PacTBOPUMO-
CTb10 IPU BLICOKOM ypoBHe pH. ITo
MO3BONAET ITOJIYIUTb PE3ePBHBIN 3aIac
BO3MOXHOCTU 0unCTKM OT H,S B cucre-
Me B BUZle HepaCTBOPEHHOMN U3BECTU.
OpraHuyeckue aMuUHbL, Takue Kak
3TAHOJIaMUH, TaK)XKe CII0COOHbL obecre-
YUTb BO3MOXHOCTb Iornouenns H,S,
nipu noanepauun pH Ha yposse 10.
Bce panHble METOALBL, UCIIONb3YIOLINE
mokasarens pH, 0671afaloT cymecTseH-
HBIM HEZLOCTATKOM: «BLIUULEHHLIN»
H,S 6yzmer HeMenneHHO 0CBOGOXAEH
ripu mouwxenwn pH. Ilputox yrnexuc-
JI0T0 r'a3a MOXeT IMoHM3uTb pH B focTa-
TOYHOW CTEIeHM [J1 BLICBOOOXAEHUA
H,S. Kpome Toro, HecMOTps Ha OTCYTCT-
BWe CEPOBOLOPOJ3, BLICOKUN YPOBEHD
pH He ycTpaHaeT Koppo3uiiHoe BO3fen-
CTBUE, U JAXKE MOXET YCUIUTD €T0.
[TornoTurenu cepoBofopoaa
SAFE-SCAV HS v HSW npepnarator
penresue i GONbIIMHCTBA AAHHBIX
IIpo6eM B CONAHBIX PACTBOPAX, HE
cozepX)awux umHka. Umes asorucroe

OCHOBAHUE, HUKAJIbHEL COCTaB 060UXK
TIOTTIOTUTENE CEPOBOAOPOLA obecre-
ynBaeT HeobpaTumyio peakuuio ¢ H,S:

HS: H,S + SAFE-SCAV HS —
SAFE-SCAV HS-SH

wm

HSW: H,S + SAFE-SCAV HSW —
SAFE-SCAV HSW-SH

B otnunuwne ot mornoTuTenei ceposo-
LLOPOJiA Ha OCHOBE LIMHKA WIN XKejesa,
KOHEUHBI TPOLYKT 0CTAETCA Pac-
TBOPUMLIM B BOAHLIX U COJIAAHLIX Pac-
TBOpPAX, 06ecrieunBas OunLieHue
ot H,S 6e3 co3panus TBepnoit dhassi.

IIpermymrecTsa

o Xumuuecku «ceassisaer» H,S B Heo-
6paTnMOit peakLiuy, TPeLoTBpalLas
€ro0 BbICBOOOXEHWE IIPU CHUKEHUN
yposHa pH

e He “MeeT 11JUHKOBOW OCHOBLI

e He obpasyer ocanxa

ToxcimunocTb
71 TpeOOBaHMs
110 O0OpaleHNIo

Pesynbrars 6M0n0rMYecKoil IpobLt
IIPEeNOCTABIATCA [0 TPeGOBAHUIO.

06pamarbcs KaK ¢ IIPOMbILIIEHHEIM
XUMPEeareHTOM, UCTI0/1b3ys CPeLCTBa
3a1IUTHL U COBNI0AAsS MEPHI IPEROCTO-
POXHOCTY, yKa3aHHbIE B IACIiopTe Ge-
30MIACHOCTU MaTepuaa.

YmakoBka u XpaHenmne

[ornoTuTens cepoBOROpona SAFE-SCAV
HS ymakoBbiBaeTCA B KAHUCTPLL IO
5 rannoxos (18,9 n).

XpaHuTb B CYyXOM, XOPOLIO TPOBET-
puBaeMoM Mecte. JlepxaTb KOHTEMHED
3aKPLITHIM. XPAHUTb BAAN OT HECO-
BMeCTUMBbIX BemjecTs. CnenoBarhb mpa-
BWIAM XPaHEHWUA MaTePUaNoB
OTHOCUTEJILHO ITAaKeTUPOBaHus, pukca-
LJUM, YIIAaKOBKW B TEPMOYCAL0YHYI0
TUIEHKY W/WIAW CKNIaiMPOBAHUA.

BUHYaVIhHYAIVE VLI0MTIK
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SAFE-SCAVITE

WHrMbUTOp CONEOTNOXKEHWI
SAFE-SCAVITE* II mpencraBnsier co6omn
KOHL|EHTPUPOBAHHY0 CUCTEMY Ha OC-
HoBe dochoHaTOB, UHIMOUPYIOWYIO OT-
JI0XK€eHUe COJeN, BLI3bIBaeMoe
Kap6oHaTOM KanbLus, cynbdHaToM Kasb-
1ma u cynbharom 6apus. [Ipoaykr pac-
TBOPUM B GOJIbIIMHCTBE PACTBOPOB Ha
BOZHOW OCHOBE, BKJII0YAs XWULKOCTU 3a-
KaHYMBAHUS Ha OCHOBE XJ10PWUAA KaJlb-
uma v 6poMuaa Kanbums. AHrnéurop
COJIE0TIIOKEHUN LEMOHCTPUPYET XOPO-
LUIY10 TEPMUYECKYIO CTAOVIILHOCTS.

IIpivenenne

AHrn6uTop coneoTnoxeHni
SAFE-SCAVITE II npeacTasnseT coboit
dbocdoroByl0 KUCILOTY, UHTUOUPYIO-
W10 OT/I0XEHNE COJIel, BEI3LIBAEMOE
cynbGhaToM Kanblius, cynbdharom 6apus
" Kap6OHATOM KajbLusl.

[IponyKT mpenHa3HayeH Ajif UCTIONb-
30BaHUs B KaYecTBe pacTBopa BO BCeW
CUCTEME XUAKOCTU 3aKaHUMBAHUA.
PacTBOp MOXeT copepaTb OT 25 1o
1000 ppm, B 3aBUCMMOCTU OT COZlePKa-
HUA TBEPAOW (basbl, IIOTHOCTU CONAHO-
'O PaCTBOPA W CEPbE3HOCTU MPOHIEMEL
COJIE0TIIOXKEHWA.

TuoBas KoHUEHTpaLus 106aBKU
SAFE-SCAVITE II B )XUKOCTW 3aKaHYUBA-
HUs Ha OCHOBE KaJlblUsl COCTABJIAET OT
0,05 no 0,1% 1o 06bemy.

XapakTepHble (pr3iaecKye CBOVICTBa

Breursuit Bug mpu 77° F (25°C) ... .
VIenbHBIM BEC . o v v v ee e eeen
PH(1%BBOAE) .v'vvvvevennnnnnn.
PacTBopuMmocTb (BOA@) .. v v

TemmepaTypa BCIIBILIKK « oo v ee e

IIpermyiecrsa

e ITo6aBka 3 (heKTUBHA B KUAKOCTAX
3aKaHYMBAHUA Ha OCHOBE XJ10pUaa
Kanblyms 1 6poMuzia KanbLus

® JIHrMOUpYeT MOBPEXAEHUE KO-
JIEKTOPCKUX CBOVWCTB IU1ACTA, BhI-
3bIBAEMOE OTJLOXKEHUEM
KapOOHATOB U3 PACTBOPOB HA OCHOBE
Kanbums

® CoBMeCTUMa C OLHOBAJIEHTHLIMU
COJIAHBIMU PACTBOPAMU

Toxcimunoctb
1 TpeOOBaHMs
II0 OOpallieHIIo

Pe3ynbrarst 61010rMYeCKoit TPoGLT
IIPENOCTABAAIOTCA IT0 TPEGOBAHMIO.

...... IIpo3payHasn xenTas XUAKOCTb
....0T 134700137 mpn 77° F (25° C)

..................... PacrBopum
................... 200° F (93° C)

(mo meTopy Iexckoro-Maprenca)

06pawmarbcs KaK € IPOMbILITIEHHBIM
XVUMpeareHTOM, UCTIONb3YA CPeACTBA
3alUTHL U cO6MI0AasA MEPHT PEAOCTO-
POXHOCTY, YKa3aHHbIE B MTACIOPTe
6e30macHOCTV MaTepuana.

YmakoBka 1 xpaHeHye

Jo6aska SAFE-SCAVITE II mipepcraBnsieT
€060l XUIKWIL MaTepua v yIiakoBbIBa-
€TCA B KaHUCTPHI 1o 5 rasnoHos (18,9 n).
XpaHWUTb B CYXOM, XOPOLIO ITPOBET-

pvBaeMoM mecre. [lepaTb KOHTeNHED
3aKpHITHIM. Pa3MelaTs B oT UCTOY-
HUKOB TeIlU1a, UCKD U Inamenu. He xpa-
HWUTb B HETTOCPEACTBEHHO 67IM30CTH OT
HECOBMECTUMBIX BEILECTB.

Ucnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb ISl IePCOHa-
na. [lepconan, paboTaromuit ¢ JaHHEIM MaT€PUAIOM, 00513aH 03HAKOMUTLCA W CI1E0BATh BCEM UHCTPYKLMAM IO 6€30IMacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALMMC B ITACIIOPTe 6e30MIaCHOCTU MaTepUana.




SOMETIMES
YOU NEED

A FLUID

THAT CAN DO

TWO THINGS
AT ONCE.

FAZEPRO 7

.fn.urert dﬂmﬂg, Uintil now certain rypes of formations presented a big dilenyma. You

could deill them quickly with an Invert system but rlsk expensive,
WEI'E'I'-WEf CD”“JIE&D”S. time-consuming remedial treatments | ol i hard-to-remove
filter cake. Orvou could drill with a wal stem that cleans up

wasily but take a chance on hole-stabilily probbems and stower dnilling.

The best of both options.
Faaroe js the industoy’s ondy reversibde eservoir deill-in fuid system
tial delive e detlling performance of an mvert coulsion with the
filter-cake-removal efficiency of a water-base mud
With a simple change in pll, the FazePro emulsifier switches from
odlucing a filter cake thar can be effectively

MiSWACO. . [HN—-

A Feliumbenges Company
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P wom g Dernedit Broan Davingg e Badd systen

www. miswaco.slb.com twoo Lhuiogs ot once,
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CLEANPERF

Konbmarupytomme cocTaBbl U CUCTEMBL
KOHTPOJIA TIOBPEXEHUA IlacTa
CLEANPERF* OB v CLEANPERF WB pas-
PaboTaHL! 1 UCTI0J1b30BAHUS HEIT0-
CPEACTBEHHO IIOCIE IIPOBeAeHUs
nephopaunoHHbX pabot. 0Hu obecre-
YUBAIOT HU3KOIIPOHUIAEMBI Hapbep
LN OTPaHNYEHUA TIYO0KOTO POHNK-
HOBEHUs PAaCTBOPOB U TBEPAOI a3kl

B epdopalMOHHLIN KaHan U croco6-
CTBYIOT OTPAHWNYEHWNIO [IOTIAZLaHUA UHO-
PONHBIX OCTATKOB B KaHal. Cucrema
CLEANPERF TaKxe obnagaeT Bo3-
MOXHOCTbI0 00PATHOW ITPOMBIBKI

6e3 BOCCTAaHOBUTENLHON 00paboTKU
BHavazne f1o6sun. CLEANPERF OB
penCcTaBnser coboit CUCTEMY Ha yr-
J1€BOLLOPOAHON 0CHOBE, U CLEANPERF
WB aBnsieTcsa cucTeMon Ha BOIHOM
OCHOBE

* Schlumberger is a mark of Schlumberger Limited Corp.

IIpn paspaboTke pacTBOpa, B COCTaBE
KOTOPOT'O MOXET UCIOJIb30BAThCA J110-
6as n3 cucreM CLEANPERF, He06X0QuMO
YYeCTb HeCKOJIbKO ITePeMEeHHBIX:

e AnieKBaTHas IUIOTHOCTD, 00ecIeyunBa-
101as XeaeMoe U36LITOYHOEe TUAPO-
cTaTnyeckoe
ZaBJleHWe/IMHAMNYECKOe TOHWKEH-
HOe I'MZIpOCTaTNIeCcKoe aBleHune
Hapnexamas konbmaTaluus moBepx-
HOCTW InacTa
ToHKas/HU3KOMPOHNLIaeMas GUIbT-
pauMoHHas Kopka

MunuMasbHbe afre3vBHLIE U KOTe-
3UBHbIE CUJIbL B QUIBTPALMOHHON
KOpKe AnA obecreyeHna ee fUCIiep-
CUU B X0ie 06PaTHON IIPOMBIBK
TepMuueckas CTabuIbHOCTb A1 TOJ-
IepxaHus GUIbTPAlMOHHLIX U YAep-
XWBAIOIUX CBOWCTB

o Xumnyeckas COBMECTUMOCTb QWUIIbT-
para pacTBopa C INaCTOBLIMU UAKO-
CTAMU U MUHEPAJIOTNEN

® Xumnyeckas COBMECTUMOCTb C TTep-
GbopaunoHHLIMU 3apAfaMu

e [lonTBEPKAEHWE [TADAMETPOB PACTBO-
pa B naboparopuu

® TouHbIf COCTaB IPOLYKTA 3aBUCUT OT
Tpe6yeMoiil KOHLEHTPALUMN PacTBOPA.
Konuentpauma pacrsopa CLEANPERF
00LIYHO [J0BOJIBHO Majla U COCTaBNAET
necaTsle fonu 6appens. T pacTBo-
DbI CIlEeLyeT TPUrOTaBAUBATb Ha pac-
TBOPHOM Y37l€ U OTIIPaBJATb Ha
00bEKT B roTOBOM BUZie. Kpymibie
KOJIbMaTaHTLI MOTYT He BXOZUTH B CO-
CTaB PacTBOpPa Ha NIEPBOHAYA/ILHOM
3jTarne MPUrOTOBJEHNS, a [06ABNATLCA
Ha 6ypOBOit HEIIOCPELCTBEHHO IEpPe],
pasMmeleHneM pacTBopa.
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FORM-A-PLUG II

3akaumBaeMblit MaTepuan s 60pbOLT
C TIOTI01eHUAMM PaCTBOPA
FORM-A-PLUG* II mpencTaBsnset coboit
cMech 60pPHOTO MUHEpana W IoNUMe-
POB, pPa3paboTaHHY0 ANls VAEPKAHUA
TBEPALIX YaCTWL, 60PbOLL C IOToLEe-
HWUAMM pacTBoOpa v 06pa3oBaHUs Molte-
peunbix cBszeit. [Ipn akTuBauum ot
BPEMEHU U TEMITEPATYPLI, TPoOKa
FORM-A-PLUG II co3naer xecTKyto rene-
06pa3Hyi0 CTPYKTYPY C MOMEPEYHEIMU
cBA3AMY, 3P deKTUBHO NTPeAoTBpalLalo-
myto IOTep1o pacTBopa B Inact. Mare-
puan FORM-A-PLUG II pacTBopuMm

B KUCTI0TE, 6onee 95% pacTBopseTcs
TIPU KOHTaKTe ¢ 15%-HLIM pacTBo-

pom HCL.

IIpumenenue

Konbmarupytomuii cocras FORM-A-
PLUG II aBnsieTCsA OCHOBHOM 106aBKOIA,
UCIIOJIb3yEeMOii A 06pa30BaAHMUA KUC-
JI0TOPACTBOPWMOiA TPOOKU AN 60PBLOLT
C TIOTJI0LEHUAMY PACTBOPA, KOTOPas
MOXET WUCII0N1b30BaThCA BE3LlE, TLE Tpe-
GyeTcs MpuMeHeHWe ITPOAABOUHOMN
IpOOKU. [IaHHEI TPOAYKT UMeeT 3Ha-
YUTeNbHbIE PEUMYLIECTBA 0COOEHHO
Ha TeX yYacTKax, Tle BO3MOXKHA ITOTeps
Bcero pacrsopa. FORM-A-PLUG II moxeT
WCIT0N1b30BaThCA 1A ITPeKpallleHus mo-
Tepb, BO3HWUKAOWMX B 110601 cucTeme
pacTBopa Ha BOJHOW UM HEBOZHOIA OC-
Hoge. [Ipucaaxa ucronbayerca ans
VIEPKaHNA TBEPABIX YaCTUL, 60pbOLT

C TIOTVI01€HUAMM PACTBOPA U 06pa3o-
BaHMs IOTIEPEYHbIX CBA3EN B IPobKe
I71sl 60pbOLL ¢ ITOTTI0IEHNUAMU pac-
TBOpA.

Marepnan FORM-A-PLUG II MmoxeT uc-
TI0J1b30BaThCA B COUETAHUN C YCKOPUTE-
nem FORM-A-PLUG ACC n 3amMepnuTenem
FORM-A-PLUG RET. BmecTe o1u 06pasy-
10T XUMUYECKYI0 PEaKLUIO C IOy YeHN-
€M XECTKO refie06pasHoii CTPYKTY P
C TIoTepeyHLIMU cBa3aMU. CnenoBa-
TeJIbHO, BAYKHO TIATeNbHO KOHTPOJIN-
POBaTb KOHLEHTPALUIO TPOLYKTA
W YC10BUs TPUTOTOBIEHUS, YTOOLL
06ecreunTs PaBUIbHOE IIPOTEKAHUE
peaxuum.

[InoTHOCTb COCTaBa MOXET PEryan-
poBaTbcs myTeM fo6aBneruns 6apura
WIN LPYTUX TIOAXOAAMMX YTSIKEIUTENN
1o 18 dyHxToB/6appens (ya. Bec 2,16).
Tlepen ucronb3oBaHMEM PEKOMEHYET-
Csl IPOBECTM MIWIOTHbIE UCITLITAHUA ANls

XapakTepHble (pu3iaecKyie CBOVICTBA

BHEWTHUN BUA, ..o vveieee e
VOenbHBIMBEC .+ oo vvneennennnn.
PH (1%-HBIN PACTBOP) « v v v vvvvnn.n

PacTBopuMocTb (BOA@) «.vvvvnn....

OIpefnieNenus BpeMeHM CO3LaHUA X0Po-
110 yCcTaHOBUBLIECA TTPOOKU. Peko-
MeHZyeMas KOHLeHTpaluus MaTepuana
Form-A-Plug II cocrasnser ot 60 fo
100 dyxTOB/6appens (ot 170 o
285 Kr/M’) B 3aBUCUMOCTY OT KOHEYHOI
IUIOTHOCTW ITYJIbITHL.

IIpo6Ky cnenyer poaaBAnBaTh
B KOJIbLIEBOE MPOCTPAHCTBO Ha INYOUHY
y4acTka rornoueHus. 3areM 6ypoByio
KOJLOHHY HE0OXOLUMO MOLHATD Haf,
mpo6koit FORM-A-PLUG II. ITpo6ka Mo-
)XET POAABIUBATLCA B 30HY IOTJI0Le-
HuA. [Ipo6Ky HENb3A 0CTABNATL
B TPyOe, JA)XKe eCu MOTNoLeH e Ipe-
KpaTwioch Wiu 3amMeznuiocs. He cne-
LyeT 0CTaHABNMBATb 3aKAUKY B TO
BpeMs, II0Ka TPoOKa HaXO[UTCA B 6ypo-
BOW KONIOHHe.

IIpermyiecrsa

e OGecreymnBaeT yaepaHue TBEPALIX
YacTWL, KOHTPONL GUILTPALUM U 06-
pa30BaHue MOMEPEYHbIX CBA3EN

¢ Co3paeT XeCTKylo reneobpasHyo

CTPYKTYPY

FORM-A-PLUG II RET

e 3amepnurens FORM-A-PLUG RET mpep-
CTaBnsAeT cob0ii COPT PacTBOPUMOTO
XJI0pWUZia MarHus, KOTOPHIN 3aMez -
€T peakumio 06pa3oBaHuUA Nomepey-
HbBIX cBA3ent B mpobke FORM-A-PLUG IT
I7A TPEN0TBPAlEHUA ee TIPeXeBpe-
MEHHOT0 3aCThIBAHUA Ha CTaANU ITPU-
TOTOBJIEHUA

3amepnurens FORM-A-PLUG RET cne-
IyeT n06aBnATh B BOAY AJ1A IIPUTO-
TOBJIEHUA PACTBOPA L0 A00ABIEHUA
marepuana FORM-A-PLUG II n/wnmn
yckopurena FORM-A-PLUG Acc

Ileper, ncnonb30BaHNEM PEKOMEHAY-
€TCsl TPOBECTY MIWIOTHBIE UCIIHITAHUA
I715 OLleHKU BPEMEHU CO3LaHNA XOPO-
1110 YCTaHOBJIEHHON TPOOKU

Tlopomurok ot 6e10ro 110 6eXeBOro 1jBeTa

FORM-A-PLUG IT ACC

® Yckoputens FORM-A-PLUG ACC mipep-
crasnser coboit cMecb HeopraHuyec-
KUX COCTaBOB, Pa3pabOTaHHLIX s
perynuposku yposHs pH u Mmuepa-
n3auuy, Heo6X0AUMOI ANA YIIpaB-
JIeHUs peakuueit ob6pasoBaHus
TIOTIePEYHEIX CBA3€ B TpobKe Ans
6OpbOBI € MOTJIOWEHUAMN PACTBOPA
Ycxkopurens FORM-A-PLUG ACC cnepny-
€T 106aBNATD B MYJbITY AN 6OPLOLT

C TOT/I01|eHUAMMU HETTOCPEAICTBEHHO
Iepes 3aKauKoil CMeCU B CKBOXKUHY.
YcKopuTeb BCTYIIAET B XUMUIECKYIO
peakuuto ¢ MaTepuanom FORM-A-PLUG
II c 06pa3oBaHNEM HKECTKOW reneot-
PasHoi CTPYKTYPOii C TOTIEPEUHBIMU
CBA3AMMU

Ileper, UCTIONB30BAaHMEM PEKOMEHAY-
€TCsl POBECTW MIWIOTHLIE UCITHITAHUA
1715l OLleHKU BPEMEHM CO3IaHUsA X0PO-
1II0 YCTAHOBJIEHHOW IIPO6KMN

Tokciranoctb
11 TpeOOBaHMs
110 OOpaIeHmio

Pesynbrars 6M010rMYeCKOi TPO6LT
IIPefOCTaBAAIOTCA IO TPEHOBAHUIO.

06pawarbcs KaK € ITPOMbILITIEHHBIM
XVUMpeareHTOM, UCTIONb3YA CPeACTBA
3aWMUTH U CO6TI0fAs MEPbT ITPEROCTO-
POXHOCTU, YKa3aHHbIE B ITACIIOPTE Oe-
30MacHOCTU MaTepuaa.

Y1akoBKa 1 XpaHeHue

Marepuan FORM-A-PLUG II yrakoBbiBa-
€TCAl B MHOTOCTIOMHbIE OYyMaHbIe MelI-
ku o 55,1 dynTa (25 kr). Jpyrue
YIaKOBOYHbIE EMKOCTU AOCTYITHbL TT0
3ampocy.

XpaHUTb TpU yMepeHHOMN TeMIepa-
Type B CYXOM, XOPOIIO NPOBETpUBae-
MOM MecTe. XpaHUTb B OPUTUHANBHOM
KOHTeiliHepe.

BUHYaVIhHYAIVE VLI0MTIK
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PERF-N-PEEL

Konbmarupytomuit cocras PERF-N-PEEL*
Pa3paboTaH A1 UCTIONb30BAHUA B XOfIe
nedopannoHHbIX onepanuit. 01 obec-
TIeYnBaeT HU3KOMPOHUIIAEMbIN Gapbep
ISl OTPaHUYEHUA T1YGOKOTO IIPOHNK-
HOBEHMsl PACTBOPOB U TBEPAOI bask
B repdOpalMOHHbIN KaHa U CriocobeT-
BYIOT OrPAHUYEHNIO NOTIAfaHUA B Ka-
HaJl UHOPOJIOHBIX 0CTATKOB. CucTeMa
PERF-N-PEEL* Taxke 061aiaeT BO3MOX-
HOCTb10 06paTHON POMBIBKU 63 Boc-
CTaHOBUTE/IbHON 06paboTKU BHAYaje
10o6bIYMN

IIpu co3paHum pacTBopa, B COCTaBE
KOTOPOT'O MOKET UCII0J1b30BAThCA CUC-

Tema PERF-N-PEEL* , He06x04UMO

Y4eCcTb HECKOJIbKO ITePEMEHHBIX:

e AnexBaTHas IUIOTHOCTb, 0Oecreunsa-
1o1as XenaeMoe n36LITOUHOe TMAPO-
cTaTuyeckoe
JaBJleHne/auHaMUIecKoe MIOHWKEH-
HO€ TUAPOCTaTUYEeCKOe laBleHune

e Hapnexaias KonbMaTauus moBepx-
HOCTW IacTa

¢ ToHKas/HU3KOMPOHU,AeMasn QUIbT-
palLMoHHasA KopKa

® MUHUMaJbHbIE afTe3UBHbIE U KOTe-
3UBHBIE CUILL B QWUIBTPALIMOHHO
KOpKe A/1a obecrieuerns ee gucrep-
CUU B X07ie 06PaTHOMN TIPOMBIBKI

e TepMuueckas CTabUILHOCTb [iJ1S TTOA-
IepXKaHus GUIbTPAlLMOHHLIX U YAEP-
KVBAWOUNX CBOUCTB

e Xumnueckas COBMECTUMOCTb QUIbT-
paTa pacTBopa C I1aCTOBLIMU KULKO-
CTAMMW U MUHEpAJOTHeil

e Xumnueckas COBMECTUMOCTb C TIep-
(bopaLNOHHLIMU 3apsAfaMn

e TlofTBEPKMIEHWE [TAPAMETPOB PACTBO-
pa B naboparopuu

TouHBI! COCTAB MTPOLYKTA 3aBUCUT

OT TpeGyeMOoi KOHLeHTpaluu pac-

TBOpA.
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SAFE-LINK

Konbmarupytomuii cocras SAFE-LINK*
COZEPKUT XUMUYECKU MORUGULUPO-
BAHHBI 11€JU110JI03HLIN ITOJIUMED C IT0-
TIePEYHbIMU CBA3SAMY, UCITOJIb3YEMbIi

B IIEPBYI0 OUEpeLb Il YMEHbUIEHUA
TIOTEPb CONAHLIX PACTBOPOB B XOf€
omepanuui 3akaHYUBaAHUA WIN PEMOHTA
CKBXUHBI. CHWXKEHWe IOTepb ocyllle-
CTBJIIETCA TIOCPELCTBOM azcopoLmmn
BA3KOT'0 MaTepuaa B OPOBLIX KaHa-
J1aX KOJUJIEKTOPA, UTO IIPefi0TBpalaeT
yTeuKy pacTBopa B mnact. [Ipucaaka
SAFE-LINK co3paeT [OIMMEPHYIO CeTb

C TIOTIePYEHHBIMM CBA3AMMU B IIOPAX
Konnekropa. IGheKTUBHOCTb JAHHOTO
TIPOAYKTA He 3aBUCUT OT KOJIbMATaHTOB
WIN BA3KOCTHOT'O COIIPOTUBNEHUA BHY-
TPU MaTPULHI I1ACTa.

IIpymenenne

Ilo6aBka SAFE-LINK nmpepHasaHayeHa
LA UCTIONIb30BAHUA C PACTBOPAMM Ta-
kux conen kak CaCl,, CaBr,, NaCl, NaBr,
KCl a Taxe c MOpCKOM BOLOW IIOTHOC-
Tb10 OT 8,6 10 15,1 byHTOB/TaNN0H (OT
1030 no 1809 Kr/™*), Ans mpenoTBpa-
eHUs YTEYKU COLAHOTO PAcTBOPA

B riact. 06b14HO, fo6asKa SAFE-LINK
COXpaHAET CBOV CBOWCTBA ITPW TeMITe-
parype zo 250° F (121° C) B Teyenune
KaK MMHUMYM 48 yacoB. He pekoMmeH-
LyeTcs IpuMeHATb SAFE-LINK nipu iud-
(bepeH1ManbHOM AaBLEHNY,
mpeBbiuatoieM 2000 GyHTOB/KB.A10MM
(137,9 6ap) u3-3a ocobeHHOCTel Mexa-
HU3Ma 06pa30BaHMs IONEPEYHEIX
cBA3eN.

Ha ocHoBanuu pexomeHayeMON KOH-
LleHTpaLun U MeTOf}d IIPUMEHEHUS, T10-
TEpPU PaCcTBOPA B IIACTAX CO CPELHEN
mpoHnLaemocTbio (ot 100 1o 1000 m]T)
MOTryT GBITL COKpaleHa o <2 6appe-
Jeii/neHb Ha uxiTepsaie B 30 GyToB
(9.1 m).

XapakTepHble (pu3iaecKyie CBOVICTBA

Buewrnunieug ............. Baskas upxocTb XENTO-KOPUYHEBOI'O 1iBETA

IIpenmymecrsa

¢ [oTOBasA KUAKOCTb

e He TpebyerT CIieljuanbHoro CMecu-
TENbHOTO 000PYA0BaAHUA

e CoxpaHsert cBoiicTBa 1o 250° F
(121° C)

e Moxxet ucronb3oBarbcs ipu sudde-
peHuumanbHOM aasneaun 1o 2000
dbynToB/KB. AWM (137,9 6ap)

e QunAeTCA C TIOMOLIbI0 pas3baBeH-
HOW KUCNOTHL

Orpanaenms

¢ He mpenHa3HayeHa A5 UCII0Jb30Ba-
HUA IIpn TeMiepaType Boiure 250° F
(121°C)

e B ycnoBusx 6071ee HU3KOTO YPOBHA
TIOTJI01EHUA PACTBOPA, MOXKET OHITH
I0CTaTOYHO MPUMEHEHUA TAYKU
SAFE-VIS (T.e., MaTepuana 6e3 mome-
DEYHBIX CBsA3eN)

e B ycnoBusx 60ee BHICOKOTO YPOBHSA
TIOTI0MeHUA PACTBOPA, laXe MAYKn
SAFE-LINK MO3KeT GbITh HE,OCTATOY-
HO, U MOXKET BO3HUKHYTb HEOOXOU-

MOCTb T[pM6el"HyTb K UCITOJIb30BAHUIO

ITAYKW C COLePXKaHneM TBephon da-
301 (kapboHAT COOTBETCTBYIOLETO
pasmepa)

........ Cnabwbiit 3amax pacTBOPUTENs

.................. 10° F (-12,2° C)
...................... >10000 cII

ToxciunocTb
11 TpeDoBaHNIs
110 O0OpaIeHmnio

Pesynbrars 6M010rMIeCcKOit TPo6bT
IPENOCTABAIOTCA TT0 TPE6OBAHMIO.

O6pamarbca Kak ¢ MPOMBIIIIEHHEIM
XUMPEareHTOM, UCIIOJb3Ys CPEACTBA
3aIUTHL U cO6M10AaA MEPT IPEAOCTO-
POXXHOCTU, yKa3aHHbIE B ITACIIOPTE Oe-
30ITaCHOCTU MaTepuaa.

YmakoBka 1 XxpaHeHye

Io6aBka SAFE-LINK yriakoBLIBaEeTCA
B BeZpa Ito 5 rannoxHos (18,9 n).
XpaHWTb B CYXOM, XOPOLIO IIPOBET-
puBaemMoM MecTe. JlepKaTb KOHTeNHED
3aKpLITHIM. PasmewaTh BAaLMU OT UCTOY-
HUKOB TeIU1a, UCKP U Inamenu. He xpa-
HWUTb B HEMOCPEACTBEHHOM 67M30CTN
OT HECOBMECTUMbIX BELECTB.

Hcnonb3oBatue 0603HayeHns SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb IS IePCOHa-
na. [lepconan, paboTaiomuit ¢ JaHHEIM MaT€PUAIOM, 00513aH 03HAaKOMUTLCA W CI1E0BATh BCEM UHCTPYKLMAM IO 6€30MacHOCTU
W IIPaBWILHOMY 06paleHnio, COREPKALMMCSL B ITACIIOPTe 6e30MaCHOCTU MaTepuana.

BUHYaVIhHYAIVE VLI0MTIK
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SAFE-VIS

SAFE-VIS mpencraBnseT coboii ocBeT-
JIEHHBIW ITOIUMED IUAPOKCUITUILEN-
JI107103b1 BLICLIETO COPTA. ITO
TJIMOKCWINPOBAHHLIN BUJ, TULPOKCUI-
TWILEJULI0J103bL CO CPeLHe MOJeKy-
NApHON Maccon okono 1000000
DabTOHOB. [IaHHOE TINOKCUII0BOE TI0-
KpLITUE 3aMefIAeT TUAPATALNIO 10 TO-
I'0 MOMEHTR, IT0KA BPEM#, TeMIIepaTypa

wnu pH pacrsopa (Bbiue 7) He yAIUT
TIOKPLITHE C IToBepXHOCTU. Takoe 3a-
Me[ileHWe TT03BOJIAET OCYLECTBIATb
6071€€ KOHTPONUPYEMYIO W TTONHYIO T'U-
npataumio. SAFE-VIS ucrnonb3yercs oaa
3arylijeHus pacTBOPOB HA OCHOBE ITpec-
HOW ¥ MOPCKOW BOABI WU CONAHLIX pac-
TBOPOB A71A OTlepalnii PEMOHTA

W 3aKaHYUBAHUA CKBaXUH. SAFE-VIS

00bIYHO ,06aBNAETCA B KOHLEHTPALUN
oT 2 1o 4 dynros/6appens (ot 0,9 no
1,8 Xr/6appenb) s BA3KUX TTAYEK U OT
0,1 o 0,5 dhynros/6appens (ot 0,05 Ko
0,23 KXr/6appenb) As CHUKEHUS CUIL
TPEHMUA.

SAFE-VIS nmakyeTca B MHOTOCJIOMHbIE
BOJLOHEITPOHNLAEMbIE MELIKY TT0

50 dyHTOB (22,7 KI).

SAFE-VIS E

Yupxuit 3arycTurens SAFE-VIS E npen-
CTaBIAET CO6OM CYCMEH3NIO BEICOKOKA-
YeCTBEHHOTO IIOIUMepa
TWPOKCUITWILEIUTION03LL B XOPOLIO
OYNlLIEeHHOM Hecymelt 0CHOBe MUHe-
panbHoro macna. Ilpucapka SAFE-VIS E
paspaboTaHa Ana 3arymeHus ConsHbX
PaCTBOPOB Ha OCHOBE €UHOMN CONU

CaCl, n Bcex raZloUAHLIX CONAHBIX pac-
TBOPOB MOHOBaJIEHTHbIX coneit. Kon-
LleHTpaLus IPUCAAKN 00LIYHO
cocrasnset ot 0,5 fo 1,5 rannoxa/6ap-
penb (0T 1,9 Ko 5,7 11/6appenb) KULKOC-
TU 3aKaHINBAHUA.

SAFE-VIS E yiakoBbIBaETCA B I1ACTU-
KOBbIE KQHWUCTPHI IT0 5 TJI0HOB

(18,9 n). SAFE-VIS E conepxwurt ot 16,5
no 17 yuros (ot 1,9 o 5,7 dyH-
TOB/6appesnb) TMAPOKCUITUILLLEILIIONO-
31 Ha KaHWUCTPY B 5 rannotos (18,9 n).

SAFE-VIS HDE

JKupxuii 3arycturens SAFE-VIS HDE
TIpeJiCTaBAsAET COOOM CYCIIEH3UIO BHICO-
KOKayeCTBEHHOTO ITOAUMepa IULPOKCH-
3TWILEJ110J103bl B BOZLOPACTBOPUMOii
Hecy1eit ocHoBe. PenjenTypa mpucagku
CIlellMabHO Pa3paboTaHa A BLICOKO-
TUIOTHLIX CONAHBIX pacTBOpoB CaCl,
CaCl,/CaBr,, CaBr,, CaBr,,
CaCl,/CaBr,/ZnBr, 1 60NbUIMHCTBA APY-

I'X [ABYXBaJIeHTHbIX COJIAHLIX PACTBO-
poB. KoHljeHTpanms 06519HO COCTaBNA-
eT oT 2 1o 5 rannoxHos/6appens (ot 7,6
1o 18,9 n/6appenb) XULKOCTN 3aKaH-
yuBauua. Pacteopst ZnBr, Tpe6yioT
IIPUMEHEHUA CITeLiUANbHBIX TPOLELYD
IIPUTOTOBJIEHUS B MAIa30He MI0THOC-
Teit ot 15 o 16,5 byHTOB/TanN0H (VE.
Bec ot 1,8 1o 1,98).

SAFE-VIS HDE ynakoBbIBaeTcA B Iac-
TUKOBbIE KAHWUCTPHI 110 5 TaJlNIOHOB
(18,9 n). SAFE-VIS HDE copepxuT

4,5 ynra (2,04 Kr) rMppoKCUaITUILEN-
10710351 HA KAHUCTPY B 5 TajlloHOB
(18,9 n).

Ucnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb ISl IePCOHa-
na. [lepconan, paboTaromuit ¢ JaHHEIM MaT€PUAIOM, 00513aH 03HAKOMUTLCA W CI1E0BATh BCEM UHCTPYKLMAM IO 6€30IMacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALMMC B ITACIIOPTe 6e30MIaCHOCTU MaTepUana.
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SAFE-VIS LE

Yupxuin 3arycturens SAFE-VIS LE
IIpefCTaBaseT cob60it CYyCIeH3U0 Bbi-
COKOKAueCTBEHHOTO MOIMMepa I'Apo-
KCUITWUILLLEJLII0J103bL B XOPOLIO
OUUIEHHOW Hecyllen 0CHOBE MUHe-
panbHoro Macna (knaccndmkanuus
OCNS Benukobpuranuu, kareropus D).
Ipucanka SAFE-VIS LE paspa6orana

L7A 3aryLEeHUA CONAHBIX PACTBOPOB
Ha ocHoBe euxoi conu CaCl, n Bcex
TQJIOULHBIX COJIAHLIX PACTBOPOB MOHO-
BaJIeHTHHIX coneit. KoHyenTpaums
TIPUCALKU 0OLIYHO COCTABAET OT

0,5 no 1,5 rannona/6appens (oT 1,9

10 5,7 1/6appenb) KULKOCTU 3aKaHIN-
BaHUA.

SAFE-VIS LE yriakoBLIBAETCA B IIACTU-
KOBbIE KQHWUCTPSL IT0 5 TajlNIOHOB

(18,9 n). SAFE-VIS LE copepxurt ot 16,5
no 17 dyuTos (ot 7,5 no 7,7 Xr) ruapo-
KCUITWLENII0N03bT Ha KAHUCTDPY

B 5 rannoxos (18,9 n).

SAFE-VIS OGS

SAFE-VIS OGS mpencraBnser coboim cyc-
IIeH3110 BbICOKOKa4eCTBEHHOTO MONN-
Mepa I'MAPOKCUITUIILEILII0NO03bL

B CMHTETUYECKOW Hecyllen OCHOBE,
IMCIeprupyeMmon B Boge. Penenrtypa
Xupxoro 3arycturens SAFE-VIS 0GS
CIlelManbHo paspaboTaHa fis COOTBET-
CTBUS TPeGOBAHUAM IO COAEPKAHNIO
He@TU 1 KOHCUCTEHTHON CMa3Ku, uc-

IILITAHWI TTO JIeTaJIbHO KOHLeHTpauun
LC50 n ucmbiTanmni Mo GopMUPOBAHMIO
CTATUYHOW He(QTAHON! TIEHKU [J1A TTPU-
MeHeHuA B MeKcukaHcKoM 3anuse.
[IpopyxT 3arymaer confHbie pacTBOPLL
c eauHoit conbto CaCl, n CaBr, 1 Bce co-
JIAHBIE PACTBOPHI MOHOBAJIEHTHBIX CO-
nei. KoHleHTpauus mpucagku 06514Ho0
cocrasnser ot 0,5 1o 1,5 rannoxa/6ap-

pens (ot 1,9 mo 5,7 11/6appenb) KupKoc-
TV 3aKaHYNBAHUA.

SAFE-VIS OGS yrakoBLIBaeTcA B Ilac-
TUKOBLIE KAHUCTPHI IT0 5 TajljloHOB
(18,9 n). SAFE-VIS OGS comepxuT oT
16,5 no 17 dyuros (ot 7,5 Ko 7,7 Kr) -
LPOKCUITWILEIILIONI03ET Ha KAHUCTPY
B 5 rajoHos (18,9 n).

Hcnonb3oBatue 0603HaveHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb 1S IePCOHa-
na. [lepconan, paboTaiomuit ¢ JaHHEIM MaTEPUAJIOM, 00513aH 03HAKOMUTLCA W CI1€0BATh BCEM UHCTPYKLMAM IO 6€30MacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALIMMCS B ITACIIOPTE 6e30IIaCHOCTU MaTepUana.

BUHYaVIhHYAIVE VLI0MTIK
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SEAL-N-PEEL

MaxcumanbHas sauuma om no2aoweHull U npocmas o4uUCMKa NPuU 3aKAHYUBAHUU CKBAXUMBI,
npedycmampusarouiem KOHmMpoJib 3a BbIHOCOM NecKa

NMPMMEHEHWME

CKBAXWHEL, B KOTOPHIX IPUMEHALTCA
CITONOCH 3aKaHYUBAHUA C KOHTPOJIEM
3a BLIHOCOM Iecka. Konbmarauus Bcex
TUIIOB QWILTPOB C IPaBUitHON HabUB-
KO, OT IIPOBOJIOYHBIX 710 GUIBT-
POB-IIPEMUYM.

.I'IPDEJ'IEMI::I

[ToTepu XuUAKOCTU 3aKaHIUBAHUA

Ha 0CHOBE YUCTOT'O COJIAHOTO PACTBOPA
BO BPEMA W ITOCJIe 3aKaHYNBAHWA, ITpe-
AYCMaTPuUBaOMET0 KOHTPOJ1b 3a BbIHO-
COM ITeCKa, MOTYT ITPEJCTaBATD
CEpPbe3HyI0 YTPO3Y IIPOU3BOAUTENLHOC-
TU CKBAXWUHBI.

.PELIJEHVIFl

Texnonorna SEAL-N-PEEL* - aTo yuu-
KaJIbHLI KONbMaTUPYIOLMIA COCTaB,
CIieljManbHo paspaboTaHHbIN As
TIPUMeHEeHUA B Ka4eCTBe pe3epBHOrO
BapWaHTa NPU 3aKaHUNBAHUU C TULPO-
Pa3pLIBOM U YCTAaHOBKOW CETYATOTO
GWnbTPa, YCTaHOBKOV I'PaBUNHOTO
GwnbTpa MK C UCTIONb30BAHUEM aTBO-
HOMHOW KOMITOHOBKY 3aKaHIUBAHWUS,
KOTODHI KOJIbMaTUPyeT BHYTPEHHIOW0
TIOBEPXHOCTb QWILTPa, TpefiHa3HayeH-
HOTO ;71 60PbOLI C BEIHOCOM IecKa.

.SKDHDMVIKA

JTa mavKa MpefoTBPAIAET IIOTEPH [0~
POTOCTOSIIMX CONSAHBIX PACTBOPOB BO
BpEMA OTlepalnii 3aKaHYUBAHUA U JIET-
KO YIQUIAETCA TOC/e Havana fo0bm,
YCTpaHsAs He06XOAUMOCTb BOCCTAHOBU-
TeNbHON 06paboTKu.

Pl esxkonoruuHocTs

KoHTpOb MOr/I01EeHII B CTBOJE CKBA-
XVHBI HE TOJIbKO MPef0TBpallaeT IIo-
BPEX[EeHNE KOJIEKTOPCKUX CBOWCTB
II1aCTa, HO TaKXKe CHWKAET PUCKM TTPU
KOHTPOJ1€ CKBRKWUHLL X BO3MOXHBIE IT0-
Cnenyomme yTeuku. 3a cueT KOHTPOIS
TIOTTIOLEHWIA TaK)Ke COKPAlAeTCs BLIHOC
TIOATOBAPHO BOALI BO BpEMs Havaa

IToTepw pacTBOpa BO BPEMA U ITOCTIE
3aKaHYWNBAHWS, IPEAYCMATPUBAIOLIETO
KOHTPOJIb 33 BLIHOCOM ITeCKa, MOTYT
IPEACTABIATb CEPbE3HYI0 YIPO3Y MPO-
W3BOAUTENBHOCTU CKBAXMHLL. B cnyyae

TIPOHUKHOBEHUA PacTBOPA B IIACT BOC-
CTAaHOBUTENbHAA 00pabOTKA MOXET He
TOJILKO CePbe3HO YBEIMYUTb 3aTPaThl,
HO ITPUBECTU K BOSHUKHOBEHUIO MHOXe-
CTBA PYIUX ITPO6IIEM, B YNUCIIe KOTOPHIX
He ITOCNIefiHEeN ABNAETCA PUCK IIOBPEX-
IEeHUA KOJUIeKTOPCKUX CBOCTB IlacTa.
[laxe IpU IOMIONHUTENbHBIX 3aTPaTax
W PUCKaX 0YeHb CII0XHO, @ UHOTAA
TIPaKTUYECKU HEBO3MOXHO, IIOJIHOCTbIO
3aUUTUTb IJIACT OT HETaTUBHOTO BO3-
ZeiCTBUA IIPOHWKAIOIET0 PacTBOpa.
MTayka SEAL-N-PEEL* - yHUKanbHblit
KOJIbMaTUPYIOLINIA COCTaB, CIIeLiuanbHO
Pa3paboTaHHbIN A4 TPUMEHEHNA
B KayecTBe Pe3epPBHOT0 BApWUaHTa Ipn
3aKaHYNBAHU C TUPOPA3PLIBOM
W YCTaHOBKOM ceTyaToro GunbTpa,
YCTaHOBKOV I'PaBUIHOTO GWUIbTPA UK

C UCTIONb30BAHMEM aBTOHOMHON KOM-
TIOHOBKM 3aKaHumBaHus. OH obecreun-
BaeT IIPeBOCXOMHLIN JOMIONIHUTENbHBIN
KOHTPONb QUIBTPALUL B TEX CLYYaAX,
KOrZa MexaHuyecKue CpefcTBa KOH-
TPONA GUnbTpalMu 0TKA3LIBAIOT UNU
OKas3bIBAlOTCA HEJOCTYIIHEIMU. [Tauka
SEAL-N-PEEL dbopMupyeT HelrpoHulae-
MY10, TOHKY10 QWUIbTPaLIMOHHY0 KOPKY
Ha BHYTpPeHHe II0BEPXHOCTU BHYTPU-
cKBaxuHHOTO dunvrpa. Korpa ckBaxu-
Ha BBOAWTCA B SKCIULyaTauuio, Kopka
TIPOCTO YAANAETCA, [PU ITOM AaBleHune
W IIOTOK XUAKOCTU UCTIONb3YIOTCA

B KauyecTBe MexaHW3Ma OTpPhIBA.

IIpn 3TOM He IPOUCXOAUT ITPOHUK-
HOBeHUe PacTBOPA B IIACT UK
IpaBUitHY0 HabUBKY. Mepsl ITo BocCTa-
HOBJIEHUIO X OYUCTKe He HAHOCAT
Bpepa.

Huuto He HaHOCUT Bpe[, BHYTPUCK-
BAXUHHOMY 060pPy0BAHUIO 3aKaHUM-
BaHuA. 1 HUUTO He MelraeT Havyany
Bo6bum.



Bama cucrema
Oe3omacHOCTH PN
3aKaHYMBAHWN

C KOHTPOZA€eM 3a BBIHOCOM

IIecKa

[lo HacTOAWEr0 BpEMEHM CYleCTBOBA-
J10 IULIb HECKOJILKO CITOCOO0B KOHTPO-
715 GWIbTPAUNU TIPU 3aKAHUNBAHUY,
IIpefyCMaTpuUBaloLleM KOHTPOIb

3a BLIHOCOM ITeCKa, 1 3a4acTyio 3TU
CITOCOOLI UMENIN HETATUBHbIE TIOC/IENCT-
BuA. PacmipocTpaHeHHble MexaHuyecC-
Kue CpefcTBa KOHTPOJIA, Takue Kak
TIPYKVUHHBIE OTKUAHbIE KJlallaHbl,

B HEKOTOPLIX CyYasax OTKa3blBAWOT,
OKa3bIBAIOTCA HEJOCTYITHBIMU UIU He-
COBMECTUMBIMU C TEXHOJIOTUEN 3aKaH-
YNBaHUA.

ERMHCTBEHHBIM anbTepHATUBHLIM
BapWaHTOM OCTaBaJlaCb 3aKayka KoJb-
MaTUPYIOWUX MTaYeK C MUHUMAJIbHLIM
copiepaHuem TBepzaow dhasst unu He
copepxamux TBepayio Gasy. Ilaukuy,
copepxalme Conb OnpefiesleHHo cTe-
TIeHW ITOMOJ1a WIN HEKOTOPOe Konuye-
CTBO TBEPAOii (ha3bl, 06LIYHO OTHOCATCA
K «KOMITIEKCHOW» PasHOBUAHOCTY, UTO
He M03BONIAET PETYANPOBATh IPAHYIIO0-
MeTpUYeCcKun cocTas. Takow HecIenma-
JIU3UPOBAHHBIN MOAXOZ, K KONbMaTaLMmn
TIOBLIIAET PUCK TIPOHUKHOBEHUA Yac-
TUL, B TPaBUiiHY0 HAOUBKY WIn
B II/IACT.

C mpyroit CTOPOHHI, TAYKM 6e3 coaep-
XaHWA TBEPLoii Bhasbl HE MOTYT ObITH
B BhICWIE cTereHu 3G hHeKTUBHBIMU He3
HEKOTOPOT'0 POHUKHOBEHWSA B TPABUA-
Hylo HabuBKy v mnact. Kpome Toro,

118 3dheKTUBHOTO KOHTPONA PunbTpa-

OcobeHHOCTH

© JIomonHAET UK 3aMEHAET Mexa-
HWYECKUE CPEACTBA KOHTPOJIA
¢dunsrpaumn

® YacTuisl mofo6paHs Mo pasMepy
1718 KaXzporo gunbrpa

o CriennonbHO paspaboTaHHas
7106aBKa CHWXAeT afre3suBHbIe
W KOT@3UBHBIE CUJILT

® COLEpPXUT MUHUMALHOE KONU-
YecTBO TBEPAOI (asbl

1UN UX HEOOXOIMMO 3aKAUYNBaATh
B 6071BIINX 06bEMAX.

He3zasucumo ot Tuna ncrnonb3yemon
TAavKK, ITOCJIe TOTO KaK OHA BLIMOJIHWIA
CBO10 QYHKIUIO ee HE06XOAUMO Yha-
JIUTb IIPV TIOMOIUN KUCIIOTbI, OKUCTIUTE-
7en unau 3H3umMoB. OueHb YacTo
3aKauKa BHELIHEr0 paspyLIuTens mpu-
BOZWT K KOPPO3un GUILTPOB U APYTOT0
BHYTPUCKBAXUHHOTO 060PYNOBaHUS.
Kpowme Toro, cymecTByeT yrposa yreuek
W CEPbE3HLIX TOBPEXEHWU KOLIEK-
TOPCKUX CBOWCTB IT1aCTa.

B ITAYKE SEAL-N-PEEL vacTuist Kap-
GoHaTa Ka/lblius ITOA06PAHEI [0 pasme-
PY B COOTBETCTBUU C KOHKPETHLIMU
YCI0BUAMU ITPUMEHEHUs. ITO obecre-
YUBAET HE3aMEMIUTEJIbHOE OTI0KEHUE
TOHKOW, ITPOYHON GUNLTPAaMOHHON
KOPKW Ha BHYTpeHHe! IOBEePXHOCTU
rpasuiiHoro ¢gwnsrpa. Ilocne popmmpo-
BaHMA KOPKU OHA CTAHOBUTCS HEITPO-
HULlaeMbIM 6apbepPOM, KOTOPHIN
30 GeKTUBHO CHUKAET IIPOHNKHOBEHWE
pacTBopa B IU1ACT.

Korpa HacrymaeT BpeMs BBOLLA CKBa-
JWHBL B 3KCIUIYATaLNIO, Pa3feuTeb-
HbIN arenT B coctaBe SEAL-N-PEEL

IIpymeps! ycenHoro ucnoabsosanyst SEAL-N-PEEL

® B ckBaxuHe B MeKCUKaHCKOM 3anuBe,
I7ie ITOCJle 0TKa3a OTKUAHOTO KlamaHa
TIPOUCXOAWAN MOTJI0WEHUA CO CKOPO-
cTbio 160 6appeneii/vac, 6sua
WUCIIONb30BaHa mauka SEAL-N-PEEL
IUIOTHOCTbIO0 12,9 hyHTOB/Tannox
(1,5 kr/n) Ha ocHoBe 6POMMUAA Kasb-
ums. OHa obecrieunna 3hheKTMBHY0
KOJlbMaTauuio GuibTpa-mpeMuym
C pa3mepoM O0TBepPCTUA 125 MUKPOH.
[Tayka coxpaHsia CTabUIbLHOCTD
B TeYeHUE BOCbMU [iHEl [TOKa oCylLe-
CTBJISULCA CITYCK BEPXHEW KOMIIOHOBKI
3aKaHYMBAHUA W SKCIULYATaLMOHHO
HKT. CkBaxkuna Obina BBELEHA B 9KC-
IULyaTaumnio 6e3 BOCCTaHOBUTENLHON
006paboTKU €o CKMH-aKTOpOM -1.

® B npyroi ckBaxuHe B MekcnkaHcKoM
3aIMBe HAYaIUCh TOTTIOMEHWA CO CKO-
pocTbio 150 Gappeneit/yac mpy MoIbIT-
Ke YCTaHOBKU 3KCIULyaTallMOHHOTO
makepa. Bo BpeMs moBTOpHOTrO CIycKa
9KCIULYaTalMOHHOTO MaKepa Obna
ncmonb3oBaHa navka SEAL-N-PEEL mnoT-
Hoctbio 15,7 gyHTOB/TannoH (1,9 kr/n)
Ha OCHOBE COJIAHOTO PACTBOPA LIMHKA
V15 KOJIbMaTaly IIPOBOJIOYHOTO Biib-
Tpa 8-kanubpa. [aHHas mavyxa Osuia
paccyuTana Ha COXpaHeHWe CTabWIbHO-
CTW B TEUEHUE YETHIPEX HEl Ipu
3a6oiiHoit Temneparype 216° F (102°
(). IKcmnyaTaums CKBOKWUHLL Hayanach
C IIPEAIT0IaraeMom CKOPOCTY B00bINM,
a pacyeTHsI CKUH-(aKTop 6Ll paBeH -
2. BoccranoBuTenbHan 06paborka He
MoTpPe6oBanach.

IIpermyiecrsa

© MuHUManbHOe IPOHUKHOBEHME B
Iacr

® Kopxa nerko ypansiercs ¢ GunbTpos

® He TpebyeT BOCCTAHOBUTEILHO
IIPOMBIBKU

® He HapymiaeT KouieKTopckue
CBOVCTBA MIPOALYKTUBHOTO I1ACTa

CHWXaeT KOTe3UBHbIE U aiTe3UBHbIE
CWJIBL, COOTBETCTBEHHO 06ecIeumnBaio-
mye 1eJI0CTHOCTb KOPKU U YAE€PXKUBAI0-
mye ee Ha GUILTPE, YTO MO3BOJIAET
TIOJIHOCTbIO YAAIUTD €€ C IIOMOLIbI0
MUHVUMaNbHOTO AnddepeHnnanbHoro
naBnexus. akTnuecku, mpu Havane
L06bIYM (UIBTPALNOHHAA KOPKA TTOJ-
HOCTbI0 YAAIAETCA U3 CKBAKUHBL.

DBOAIOIISI HOBOTO
CTaHAapTa KOHTPOAS
¢uabTparym

[Inf TOro YTO6bI OHATL, TOYEMY
rexHonorua SEAL-N-PEEL HacTonbko
3¢ deKTUBH], CTOUT IOCMOTPETL Ha TO,
KaK OHa COBEpLIEHCTBOBAJACH B 71a00-
PaTOPUAX U YCIELIHO UCTIONIb30BaNaCh
B IIPOMBIC/IOBLIX YCN0BUAX. Kax bt
KOMITOHEHT - 3TO Pe3y/bTaT UCTI0N1b30-
BaHUA [POrPAMMBI TIATEILHON Pa3pa-
GOTKW U TECTUPOBAHUS, KOTOpast
TI03BONIUJIA CO3AATb TPEBOCXOAHbIN
TIPORYKT.

Kommanusa M-I SWACO paspaborana
PEKOMEHZIALUN TT0 TIPUMEHEHMNIO KOJIb-

[Ina cepum U3 MATU ra3on00bIBAOILUX
CKBaXUH y mobepexbs TpuHunana
noTpe6oBanack 06padoTka SEAL-N-PEEL
L1l OTPAHUYEHNA HEKOHTPOIUPYEMBIX
TOTEPb PACTBOPA BO BPEMsl OIlepaluit
3aMeHsl KcIyaTaumonHoit HKT.

B 3TUX CKBaXMHAX UCIIONIb30BATUCH
GWILTPLI-TIPEMUYM C AUAMETPOM
orBepctus 110 mukpox. Cucrema SEAL-
N-PEEL 6b1a paccyuTaHa Ha CTabuib-
HYI0 KOJIbMAaTaluio Pu TeMITEpaType
135° F (57° C) B Teuenue 18 aHeil.

Bo Bcex cnyyasx 6bU1 JOCTUTHYT
KOHTPOJIb IIOTEPb PACTBOPA, YTO [I03BO-
JIMJI0 OCYLECTBUTD IIOBTOPHOE 3aKaH-
YWNBAHUE, N CKBAKUHBI ObUIU [IOBTOPHO
BBeZieHHI B IKCIULyaTaumio 6e3
MIOBPEXAEHNI WIN HEOOXOAUMOCTMN
BOCCTaHOBUTEJILHOM 06PabOTKI.

BUHYaVIhHYAIVE VLI0MTIK
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SEAL N-PEEL

MaTaHTOB 1A BCEX TUIIOB QUILTPOB, UC-
TIO7Ib3YIOLUXCA TTPU 3aKAaHINBAHNM,

OT QUBTPOB-NIPEMUYM L0 MEXAHUYECKU
PACUINPAEMEIX U TPOBOJIOYHLIX GUIBTPOB.
9N pekoMeHZaLMK OGN BKILIOYEHBT

B IIporpammHoe obecreyerve M-I SWACO
OptiBridge. KonbMaTaumonHas croco6-
HOCTb OLeHUBAETCA B COOTBETCTBUM C BHY-
TPUCKBAKUHHLIMU YCII0BUAMU

W MpeAonaraeMsM GuibTpylommuM Mare-
puanoM. Takxke oCyecTBAACTCA JOTONIHU-
TeJbHBIN 1a60PATOPHLIN aHANU3 AIs
MoATBEPXAeHUA 3G heKTUBHOCTN paspa-
00TaHHOrO B 1a60PATOPUN COCTABA.

Mst 3a60TMMCA 06 YCTONYMBOI PEOs0-
MU TTAYKW, YTOOLI IPELOTBPATUTS €€ I10-
BPEXZEHWE B pe3y/bTaTe IPeOLIBAHMUA
BHYTPU CKBAXKWUHBI, KOTOPOE UHOTAA MO-
)KET 0Ka3aTbCA LJIUTENbHLIM. Ml yunThIBa-

€M ITOTEHLUAILHEIN YIep6 v To, KakuM
06pa3oM ee HE06XOAMMO Pa3MeCTUTb BHY-
TPU GWILTPA ANA ONTUMU3ALUU KOJLbMATa-
LIMOHHOI cItoco6HOCTM 1 60J1e€ IETrKOT0
yhaneHus.

B pesynbTaTe TaKoro KOMIUIEKCHOTO
UCCIef0BaHus Co3RaeTcs GesomnacHan ais
IIPOAYKTUBHOTO IIACTA ITAYKa, KO-TOpas
obecrieunsaet 3hhekTUBHY0
KOJIbMATaLNI0, COXPAHAET IMPU BHYTPU-
CKBaYKMHHBIX YCI0BUAX B TEYEHUE HEC-
KOJIbKWX [IHEW U JIerKO YAANAETCA IIoCe
BBOZIA CKBAXKUHbI B 3KCIUIYaATaLMIO.

The SEAL-N-PEEL approach

OmxudHotl knanaH omkasan. B mom

cnyyae, ecnu navyka SEAL-N-PEEL He ucnonb3yemca
0712 00NOHUMENbHOU 3aWUmbl, pacmsop NPOHUKAem 8 naacm.

ITomepu mozym cocmasnams om decaimkos do comeH bappenetl 8 uac. Becb
noenoweHHbIl pacmaop nubo BbIHOCUMEA 06pamHo, 1ubo ocmaemca 8 naacme.
BeiHoc conaHo2o pacmsopa npensmcmayem,/ozpaHuyusaem 0o6bidy
Y2n1e8000p0008 U CHUXaem umo2o8blll 06bem 0o6bIuU.

Hecmompsa Ha omxa3 ycmpoticmsa

KOHMPONA GUALMPAyUY, 8 unbLMP 0N KOHMPONA
3a 8bIHOCOM necka 3axavusaemcsa pacmsop SEAL-N-PEEL.
Iauxa Konsmamupyem 8HymMpeHHIOK NOBEPXHOCMb GuibMpa U obpazyem

HenpoHuyaemblll 6apbep 015 npedomapaweHua OanbHelwux nomeps pacmaopa
8 naacm. Ilocne 06pa3osaHus 6apbepa oH MoXem COXpaHAMb CMAGUNLHOCMb
npu BHYMPUCKBAKUHHBIX YCIOBUAX 8 MeUeHUe OIUMeNbHO20 Nepuodd.

Kozda Hacmynaem 8pems 88004 CKBAXUHbBL

8 IKCITyamMayuio, Hem Heobxo0UMOCMU 8 MeXAHUYECKOU
unu xumuveckoti obpabomrke. B xo0e ecmecmseHHoU 006b14U Y21e8000p000

8 bapvep, obpazosanHbiti SEAL-N-PEEL, nezko ydansemcs ¢ nogepxHocmu gunbmpa.

9¢PeKTUBHOCTD,
AOKa3aHHas1 001ee 4eM
10 roaamm mpak KM

Texuonorns SEAL-N-PEEL ycreurtio
UCIONb3YeTCA AN KObMaTalun LINpo-
KOro cIleKTpa QuiIbTPOB Ha MMPOTAKEHUN
6onee uem 10 ner. OHa mpuMe- HAETCA B
IIpefiBapuUTEeNbHO HAMOJHEHHBIX GWUbT-
Pax, TPOBOJIOYHLIX GWIbTPAX, IKPAHUPO-
BAHHBIX GWIbTPAX- IIPEMUYM C METAJIN-
YecKoit 06MOTKOM 1 MEXaHUYeCKU pacuiu-
pAeMbix hunbrpax. [InoTHOCTD mavku
Bapbupyercs ot 8,3 fo 18,5 pyHTOB/TaAN-
70H (yA. Bec 0T 1 70 2,2), a TeMIepaTypa
ot 70° o 400° F (ot 21° mo 204° C).
3aduKcupoBaHs Clayyan, KOrAa AaBleHne
0TpbIBa HUIBTPALNOHHON KOPKU COCTaB-
nno Bcero 2 ¢yH-Ta/kB.4w0MNM (0,1 6ap),
YTO ITIOMOTJI0 3aKa3UMKaM CIKOHOMUTb
MWLUINOHEI JOJIAPOB Ha CPEACTBAX XUMMU-
YecKoro/MexaHW4ecKkoro yaanenus Guib-
TPALMOHHO KOpKU. B HEKOTOPLIX Ciy-
yanx mpumeHenus rexHonorus SEAL-N-
PEEL 3ameHuna MexaHU4eCKuil knamaH
I71 M30JIALMU TIAcTa U 0becrieymnna Komb-
MaTalunio BHYTPeHHEN! II0BEPXHOCTU
(hunbTpoB B Teuenue Gonee uem 30 fHEN,
II0Ka IIPOVU3BOAWINCD MTapajlleibHble
ormepanum.

VcTomeHHbIe 111aCThI:
pa3BUTIIe TeXHOAOTVV

SEAL-N-PEEL

Bo3sHukiras B ocnenHee BpeMs He06Xo-
JMMOCTDb IIOBTOPHOT'O BCKPHITUA U Paspa-
60TKW UCTOLEHHEIX IY6OKOBOAHbIX I1AC-
TOB, KOTOPbIE PaHblile HAXOAUINUCH ITOT,
BBICOKUM [iaBlleHNeM, NoOyAuna KoMma-
Huto M-I SWACO co3parb miockue mpubo-
PbI ITO UCCTIEZI0BAHNIO KOJIbMaTaLum 3a-
GOMHLIX UNBTPOB, KOTOPHIE [IO3BOJIAIOT
WHXeHepaM-TIPOeKTUPOBIIMKAM TeCTU-
posarb cucremy SEAL-N-PEEL mipu 6onee
BLICOKOM ZaBleHUY, ITPEXKLE UeM OHA 6Y-
JieT UC-TI0/1b30BaHa B IIPOMBIC/IOBLIX YCI10-
BUsiX. C ITOMOL1BI0 3TOr0 060pYR0BAHUA
MOX-HO CMOZ,eNIMpoBaTh fasjenue 1o 5000
GbyHTOB/KB. [lovM (345 6ap) Ha obpasel
(ubTpa, UTO MO3BONAET IIPOU3BECTN
IIpefiBapUTENbHYI0 OLIeHKY KOJIbMaTu-
pytoleit Crtoco6HOCTN B YCILOBUAX U3-
GEITOYHOTO TMAPOCTATUYECKOTO laBle-
Hus. 3T0 0COGEHHO IT0J1e3HO IPY OTpefie-
JIeHUW IaB/IeHUA Pa3pbiBa U CMATUA BHYT-
PUCKBAXUHHBIX (QUIBLTPOB, UCIIONb3YEMBIX
npu 3akarunBaHun. Cucrema SEAL-N-PEEL
UCIONb3YeTCAA MHOTUMMW [TOCTaBlMKaMU
CeTyaTHX GUIbTPOB ANA YCTAHOBNEHUA
JAHHBIX [TAPAaMeTPOB. ITO TAKIKe IT03BO-
JIW10 KOMITAaHWUU PacUINPUTb IIPUMeHeHne
texHonoruu SEAL-N-PEEL v ncrons3otb
ee B UCTOLeHHBIX IJ1acTax
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I[SOTHERM

ITpu 2ny6ox0800HOM OYpeHUU, UCNONb3Ylime HAW CUCMEeMHbLU N00X00 no obecneyeHuio
npuMeHeHUA pacmsopa, Ymobbl ycmpaHumb He2amusHoe 8030elicmaue HUKUX

memnepamyp

NMPMMEHEHWME

Iny6okue n CBEPXINy60KUE CKBAKUHDL,
IIPO6YPEHHbIE C MOPCKUX INATHOPM,
KOTOpbIE TPEOYIOT TEII0BO 3a1UTH
1715 06ecrieyeHns KavyecTsa fo0LBae-
MBIX XUAKOCTEM, IPef0TBpalleHNsA yBe-
JIUYEHUA JaBJIEHUSA B KOJIBLEBOM
TIPOCTPAHCTBE U 3AlUTH Pe3bOOBHIX
COE[IUHEHMWIA, 371aCTOMEPHOTO YIUIOTHE-
HUA 1 06ecrieyeHns II0THOrO KOHTaK-
Ta 1]eMeHTa C 00CaHOM KOI0HHOM.
CucTeMa Takxe YCIeNHo UCI0b3yeTCst
LA U30NIALUN MOPCKUX U GEpPeroBLix
N0GBIBAIOIINK CKBAXUH B ADKTUKE OT
BEYHOII MEP3JIOTH, I'Tie TpebyeTcs uc-
0/1b30BaHWE U30JIMPYIOLIUX PACTBO-
POB B KOJIbLIeBOM IIPOCTPAHCTBE.

.I'IPDEJ'IEMI:I

IlopBOAHEE TEMIIEPATYPLL MOTYT OXJla-
IUTb B0OLIBAEMBIE KUAKOCTU U U3Me-
HUTb UX CBoiicTBa. LInknnueckoe
BO3[EICTBUE TEMITEPATYPLL MOXET OC-
Na6UTb pe3bOOoBLIe COEANHEHUA U HAPY-
LINTD 11€10CTHOCTD LIeMEHTHOTO

W 371aCTOMEpPHOro yroTHeHus. [lepena-
Ya Terula Ha A00LIBAOIINK APKTUMECKUX
CKBa)KMHAX MOXET BLI3BATh OTTAaUBAHUE
BEYHOW MEP3J10ThI U IIPUBECTY K HAPY-
LIEHMIO L1e10CTHOCTU U30JALUM CKBA-
XUHBL WIN CTABWILHOCTW CKBAKWUHEL

.PELIJEHVIFl

PactBop ISOTHERM* B coueTaHuu ¢ 3a-
MTAaTEeHTOBAHHLIM ITPOrPAMMHLIM 0bec-
meyenuneM TPro ST kommanun

M-I SWACO obecrieunBaeT MaKCUMaJib-
HY10 3a1IUTY OT NPO6IIEM, CBA3AHHBIX

C no6bIUEN TIPU HU3KUX TEMITEPATYPaX.
Cucrema ISOTHERM MOHWKAET TeIo-
IIPOBOAHOCTb U OCTAHABIUBAET KOHBEK-
TUBHBIN TEII00OMEH, TI03BOIAS
n30eXKaTh YBeNNUEHUA 1ABJIeHNSA

B KOJIbL}eBOM ITPOCTPAHCTBE.

.SKOHOMI/IKA

IpenoTBpamaer mpo6aemsi pu JOOLI-
Ye, BbI3bIBAEMbIE U3MEHEHNEM KAUeCTBA
LLOOLIBAEMbIX ULKOCTEl W HapynIeHU-
€M 11e7I0CTHOCTY YIUI0THEHUS SKCIUIYa-
TAlMOHHON KONOHHbL. KoHTponupyeT
TEPMUYECKU 0OYCIIOBIEHHBIN POCT f1aB-
JIeHUA B KOJIbLIeBOM ITPOCTPAHCTBeE.
PactBop ISOTHERM MOXET UCITOJb30-
BaTbCA PN BakyyMHoM usonauuu HKT
WIN IIPU ee OTCYTCTBUM.

Pl sxkonoruvuHocTs

[lanHas cucTema Ha yrieBoA0pOLHON
OCHOBE MOXET UCII0/1b30BaTh Ha30BLIe
PaCTBOPLI C HU3KOW TEIUI0MPOBOHOC-
Tb10, KOTOPbIE CYUTAIOTCA FKOJIOTNIEC-
KW IIPUEMJIEMEIMU B GOJIbLIMHCTBE
ycnoBuit mpumerenus. 0cobeHHOCTH
CUCTEMBbI 3aBUCAT OT LeWCTBYIOLNX

B PErOHE HOPMATUBHLIX ITOJIOXEHUMA.

B ycnosusx 6ypenus Ha 6ONbUINK TY-
GuHax B mpolecce f0OLIYYN, UCCTIEN0BA-
HUN WIN TAYIIEHUN CKBAXKWUH
BO3HWKAIOT CJIOXHOCTW, CBA3AHHLIE
C IPUMEHEHUEM PACTBOPA, KOTOPLIE
MOTYT YrpOXaTh Baumm BnoxeHuam.
CoueTaHne HU3KOW TeMIlepaTypLl
W BHICOKOTO [1aBJIEHUA MOMKET [IPUBECTU
K BBIMQ[IEHUIO CONeit WiKn 06pa3oBaHuio
IIPETIATCTBYIOWNX [06LIYE TULPATOE,
mapadutoB v achansreHos. JTiobas
M33TUX TPOGJIEM MOXET IPEACTABNATL
CepbesHylo yrposy BceMy Bauremy mpo-
eKTy.

Oco0eHHOCTH

® VHMKaIbHAs PelenTypa M03BONAET
MUHUMWU3UPOBATH TEIUIOMPOBOJ-
HOCTb 1 KOHBEKTUBHbIN TEII000MeH

© ConEPKNT 3KOIOTNYECKN TIPUEMJIe-
MbI€ KOMITOHEHTLL

e 067nafaeT TepMUYECKOI CTAaOWIb-
HOCTLIO

® JIoAXOAUT ANs CUCTEM HYJEBOT'O
cbpoca

® JIMeeT HU3KOKOPPO3UMHLIN TTPO-
(Wb, XapaKTEPHBIN 717 GONbLUIMHCT-
Ba PaCTBOPOB Ha YI/1€BOL0POAHO
OCHOBe

® COBMECTUM C Pa3UYHbIMU OCHOBAMMU
PacTBOPOB, BKJIIOYAS AN3EIIbHLIE, MU-
HepasnbHble, CUHTETUYECKNe Macna,
3(upsL, n T.4.

 JIpocTOTON B pasMelleHUn 1 3ame-
meHun

© CoxpaHseT CII0COOHOCTD K 3aKaunBa-
HUIO TTOCJIe JONITOT0 MTepUofia CTa-
peHus

Kommanwms MI SWACO paspaboTana
KOMITIeKCHBIW IIOLLXO0], HAIlPaB/leHHLIN
Ha 3KCIULyaTauuio CKBaAXKWUH B OIITU-
MaJIbHOM PEXUME JaXe MOCJle TOTO, KaK
OHW GLUIN 3aKPHITHL Ha TIPOLOTIKUTELb-
HLII TepUOZ, BpeMeHU. B pamMkax Haure-
r'0 TI0X07a IT0 06ecIeYeHunio
TIPUMEHEHUA PACTBOPA Mbl ITpeJJlaraeM
JIVHUIO BHICOK03()(EKTUBHEIX N30ALM-
OHHBbIX TTAKEPHbIX ULKOCTEN Ha He-
BOZLHOW OCHOBE U COOCTBEHHYIO
MIPOrpaMMy MOZENNPOBAHUA AJlA yCTpa-
HEHUA MHOI'MX HeOIpeLe/leHHOCTEN
W IPOGNEM, CBA3AHHBIX C KOHBEKTUB-
HOW IOTEepei TeIa B KOJbLeBOM ITPO-
CTPaHCTBE.

I30aBbTeCh OT IIPOO2EM,
MeIIAIoNX A00bIYe,
B CAMOM Havazae

A3onupytowan makepHasa XULKOCTb
ISOTHERM ot kommanuu M-I SWACO
ITOMOT'aeT IPEO0NETh IIPOGIEMSI, CBS-
3aHHBIE C LOOBIUEN IIPU HU3KUX TeMITe-
parypax, KOTOpbie MOTYT ITPUBECTI

K CHWKEHWIO YPOBHA A0OLIYW WIN ITOJ-
HOMY ee ITpeKpalleHunio:

IIpenmyinecrsa

e [IpenoTBpallaeT 3aKyIOPUBaHME 10-
GLIBAOIUX TPYOOIPOBOAOB U 06PY-
lIeHune 06CaiHO KOJOHHbI

® Penlentypa pacTBopa paspaboraHa
1715 06ecIieyeHus COBMECTUMOCTU
C IIMPOKUM [MAMIa30HOM 371aCTOME-
POB, PACTBOPOB U HA3eMHOT'0 TEXHO-
JIOTUYECKOTO 060PYAOBaHUA

e [103BONIAET OCYLIECTBUTb MOAENNPO-
BAaHMUE TEPMUYECKOTO TIOBEAEHNSA
PacTBOpA A ClieHapueB L0OLYN
W 3aKPBITUA CKBAKUHbL

© CHUKAET OMEPALMOHHLIE USTEPHKKN

e Croco6CTBYET MaKCUMU3ALMK FLOOBIN

e JIpepoTBpaliaeT poCT AaBeHUA
B KOJIbLIEBOM IIPOCTPAHCTBE

® VBennumBaeT hakTUIECKyI0 TeMITe-
PaTypy pacTBOpa Ha MMOBEPXHOCTU

® CHWXKAET TEIUI0MPOBOAHOCTD ISt
obecmeyenns 6onbireit 3G heKTUBHO-
CTW HWKE TIOBEPXHOCTU MOPCKOTO AHA

© Jlerko yRanseTcs B X04e KaluTalb-
HOT'O PEMOHTA



e OTnayva Termna oOLIBAEMBIMU KUKO-
CTAMMW, IPUBOAAILAA K TTONLYYEHNIO
TIPOAIYKTa, HECOBMECTUMOTO C J10-
CTYITHLIM HAa3€MHbIM TEXHOJIOTUYEeC-
KUM 060pyL0BaHUEM
MHorouncnentsie 06cafHbie KONOH-
Hbl, I7le IIePeHOC TeIUla B KOJIbLEBOe
IIPOCTPAHCTBO 6e3 AaNbHENIIETO BbI-
XOZa MOXET IIPUBECTY K [TOBLILIEHUIO
TEMIIEPATYPHL U 1aBIEHUA B 3aMKHY-
TOM IIPOCTPAHCTBE, YTO ITPEACTABIAET
Cepbe3HEIl pUCK paspyureHus obcan-
HOW KONOHHBL

© OcTaHOBKA CKBAXKMH HA KOPOTKUeE Tie-
PVOZH As TPOBEIEHUS PEMOHTHBIX
DabOT BLI3LIBAET TEIUIOBOE PaCLINpE-
HUe U CKATUe TPYOH, YTO CHUKAET
HaIpsUKeHUA B METAJIE U MOXKET Ha-
PYUIUTS ClieTieHune 06cafHbIX Tpyo

C LleMeHTOM

OTnoxeHune napaguHoB 1 coneil,
IIPUBOZALLEE K 3aKYIIOPUBAHMUIO IKC-
TULyaTalNOHHOM KOJIOHHH U CEpbe3-
HBIM OIEPALUOHHBIM PUCKAM
Ocnabnenue KpyTAllero MOMeHTa
CBUHYMBAHUA Pe3bOOBLIX COELNHE-
HWA, YTO CTaBUT IIOF, YI'PO3Y 11eJ10CT-
HOCTb 371aCTOMEPHOTO

U LLEMEHTHOT'0O VIUIOTHEHUA U MOXET
BMUATbL HAa CTAOUIBLHOCTb CBKBA-
XUHbL

ISOTHERM yaepXuBaeT
TeIL10 B Hy>KHOM MecTe

CrmeumansHo paspaboTaH Ais ry6oKo-

BOJJHOTO, HU3KOTEMITEPATYPHOTO ITPU-

MeHEeHWA U IPUMEHEHUA B YCIIOBUAX

BeuHoW Mep3noTsl. PactBop ISOTHERM

Ha HEBOJHOW OCHOBE 06ecreunBaeT

TEIU10BY10 3aIUTY 1A fobbiBaeMon Ba-

Mu HedTU:

® MUHUMU3UPYET 0THAYY TeIUla U3 3KC-
IUIYaTallMOHHON KOJIOHHLL

e [lopaBnaeT KOHBEKTUBHYIO TEII00T-
I24y B KOJIbLIeBOM ITPOCTPAHCTBE

e [TomoraeT KOHTPOIUPOBATL POCT LaB-
JIeHUA B 3aKPBITOM KOJ1blIeBOM ITPOCT-
paHcTBe

® VBenuuuBaeT TeMIepaTypy pacTsopa
Ha ITOBEPXHOCTU 15 TIOAAEPIKAHUA
COOTBETCTBYIOLIETO KauecTBa AO0OHI-
BaEMOMN XUAKOCTU

e [IpofyKT COBMECTUM C LIUPOKUM ANa-
ITa30HOM PaCTBOPOB, 371aCTOMEPOB
W APYTUX KOMIIOHEHTOB CKBAXKWUHbL

Polymer-like behavior ensures better flow
CBoyiCTBa, aHAAOTVIYHbIE ITOAVIMEPHBIM,

yAy4qHIalOT XapaKTepUCTVIKN IIOTOKa

Cucrema ISOTHERM — cTabunbHAsA TEPMOU30ALNOHHASA CUCTEMA,
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e JTleMOHCTPUPYET HEOOLIYHOE Peoio-
I'MYECKOE TI0BEJIEHUE B COYETAHUN

¢ mpuemnemMsiM ipodunem mo KOTu-
II3B pna ompepeneHHLIX YCA0BUN
[IpUMEHEHUA

O6ecreunBaeT BLIHOC L,06LIBAaEMON
XUIKOCTU Ha [IOBEPXHOCTD B IIpefie-
JIax TEeMITEPATyPHOTO PEXKWUMA TeXHO-
JI0TMYEeCKOro 060pynoBaHUA
OcTaeTcs TepMUIECKU CTAOUIILHBIM

W HEKOPPO3WIHLIM TPU LINPOKOM iU~
amasoHe TEMIIEPATY] U iABJIEHN

B TeYeHWE MIPONOJLKUTENILHOTO IIepU-
ofia BpeMeHn

YeTpaHseT KOHBEKLUIO A7l CHUKEHUA
Hanpsxkenus Ha HKT, o6canyio Ko-
JIOHHY, VIUIOTHEHUA U CLIETUIEHNA 1ie-
MeHTa

Bonee HU3KOe HaBneHUE IIPU LIUPKY-
JIALMU U TEPMAILHOE PaclInpeHme
03HaYaeT coXpaHeHue Pe3bOOBLIX CO-
€IUHEHWI U OIITUMANILHOTO KPYTslle-
T'O MOMEHTA IIPU CBUHYUBAHUN
Yerpanser He06X0AUMOCTb B MEXaHU-
YecKoil M30nA1uun TpyOHLIX MydT Ipn
UCII0J1b30BaHUW BaKYYMHOM! 130715~
1uun HKT

Yield Stress vs Temperature

He cofiepxalas TBepAoii (hasbl, 0CHOBaHHAsA Ha PAaCTBOPUMbIX
B He( T KoMmoHeHTax. OTCyTCcTBUE TBEPAO (hasbl 03HAYAET, YTO

IJIOTHOCTb PACTBOPA HE MEHAETCA CO BDEMEHEM, a TBePAble YaCTULbL

He ocefialoT Ha fiHo. OTcyTcTBUe (ha30BON cemapanuun AaET pasHuLY

B ITOBEAEHUN MEXTY KOHBEKTUBHON HOTepeVl TeIlla U HEKOHBEKTUB-

HO IIOTepent Tera.

Hwuskas rennonposopHocTs cucteMbt ISOTHERM IO cpaBHEHUIO
C CONAHBIM PACTBOPOM WM CMEIIVBAIOLINXCSA C BOLLO PACTBOPUTE-
el ABNIAETCA CNIEICTBUEM €€ YIJIeBOL0POAHO ocHOBLL. Hampumep,
cucremst ISOTHERM 0671a7a10T OKA3aTeNAMU TEIUI0MPOBOAHOCTYU Ha
80% MeHbIIUMY, YeM Y BOAbL U Ha 40% MEHbLINMY, YeM Y «IyJLIeiy»
CUCTEeMBI PAaCTBOPUTEJIEN, CMELIMBAOWMUKCA ¢ Bopont. Tak Kak 6a3o-

T, Ib,/100 ftz

10 N

40 60 80 100 120 140 160 180

Temperature, ° F

BLIE PACTBOPSI IT0 CBOEW MPUPOZE 0671a1at0T HEKOPPO3UITHEIMU
cBovicTBaMu, cuctema ISOTHERM IOAXOAUT AJIA UCTIONIb30BAHUA B 3KC-
[UyaTallMOHHBIX KOJI0HHAX, 0COOEHHO U3 KOPPO3UAHO-YCTONYUBOTO

CIlJlaBa.

3nauerue JJHC omnuuaem pacmsopsl, cnocobHbvle no0asnams
KOHBEKMUBHY0 nepedavy menna om opyaux pacmsopos. Pac-
msop ISOTHERM npedcmasnaem coboli meKyuyt KuoKocms, noo-

YUHAIOWYIOCA CMeneHHOMY 3aKOHY, ¢ 8bIcOKUM 3HaveHuem JTHC.

PactBopst ISOTHERM 06ecmeunBaloT 60pb0y € KOHBEKUMOHHOM IT0-
Tepeil Temna, AeMOHCTPUPYA 3bdeKTUBHOCTb 60NbLIYIO OT 28 10
48 pas, yeM Bofia. PacTBOPLI 0CHOBAHLI HA MOHOMEPE, KOTOPLII AUCIIEPIUPYETCS/PACTBOPSETCA B PACTBOPAX Ha YITI€BO0PORHON
OCHOBE W eMOHCTPUPYET CBOICTBA, ITOA00HbIE CBOCTBAM aCCOLMNATUBHOTO MoNUMepa. JlobaBneHne CUCTEMbI YTTI€BOLOPOO0B/3a-
TYCTUTENA YBEANYNBAET IPON3BOANTENLHOCTb MOHOMEDA. JlaHHasA TeKy4as KUAKOCTb, OAYUHAIOLIAACA CTEIIEHHOMY 3aKOHY, COB-
MeCTUMa C PALOM 371aCTOMEPOB 1 UMeeT HU3KWe KOPPO3UIHbIE XapaKTEPUCTUKM.

PacrBopst ISOTHERM UMEIOT HEBOAHYO OCHOBY W MOTYT BKJLIOYATh AN3€JbHOE TOIUINBO, 071e(UHbI, MUHepaJIbHbIe Macha, apahu-
Hbl W MMHEpaJlbHbIe Macla BEICOKOV CTEMEHW OUUCTKY, a TaKKe APYTIve PacTBOPUMBIE B YITIEBOA0POZAX PACTBOPLI C HU3KO Ter0-
IIPOBOAHOCTHI0. Takve PacTBOPHI JIETKO Pa3MelLaloTCs U 06eCIeYnBaloT HU3KYI0 KOHAYKTUBHY0 U KOHBEKTUBHYO Ilepefjavy Terula.

BUHYaVIhHYAIVE VLI0MTIK
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ISOTHERM

Traditional
packer fluid

ISOQTHERM
insulating
packer fluid

Production
zone

Pacmsop IsoTherm co30aem uzonupyrowutl bapsep, yempaaowuii nomepio menaa 006b18aembix
JKUOKOCmell 8 YCIOBUAX 3AKPIMUSA CKBAKUHBL.

ISOTHERM
insulating
packer fluid

Traditional
packer fluid

Production
zone

Pacmsop IsoTherm co30aem uzonupytowutl bapsep, yempaaiowuii nomepio menaa 006b18aembix
JKudKocmell 8 ycnosuAx cmabunbHol 0o6bIU.

sConvective

Komusexyus — 3mo sHympeHHee 0BUXeHUe No-
moxkos 8 pacmsope. Konsexyus moxem 6simp
0NuCaHa Kax 8bI3b1BAEMAS PA3HOCMbIO NAOM-
HOCMU U MeNa YUKIUYecKas cMeHa, nepedaya
WU YUPKYNAYUSA IHePeUl, 8 pe3ysibmame Ko-
mopotl Mamepuan CHaYana Hazpesaemcs, cma-
HOBUMCA OMHOCUMENbHO MeHee NJIOMHbIM, U
nodHuMaemcs 88epx, a 3amem oxnaxoaemcs

U CMaHoBUMCA OMHOCUMENbHO 6osiee Niom-
HbIM, U 8 KOHEUHOM UMO2e ONyCKAemCcs BHU3.

Conductive

IIposodumocms — 3mo nepedaya menya uepe3s
cpedy, Komopas scez0a HanpasneHa om 6onee
BbICOKOU memMnepamypbl K 6onee Huskoll. Ten-
JI0NpoBOOHOCMb ONpedenaemca Kax nepedaya
menna uepes cpedy 8 pe3ynbmame pasHuybl
memnepamyp.
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KomrioneHTH],
CIIeLMaabHO
pa3paboTaHHbIe

AAsI 3aLVITHI OIleparin
A00BIYM

® OCHOBA PacTBOpaA MPEMATCTBYET [IePeHO-
Cy TeIl1a, He CONEePIKUT B3BELIEHHLIX
TBEPABIX YaCTW]

o [IpeAnoyTuTenbHas IIOTHOCTL 61n3Ka

K IUI0THOCTU 6a30BLIX PACTBOPOB
© TUAPaBINYECKN ONITUMU3UPOBAH AJlA TI0-

JlyYeHUs HU3KUX 3HAUYEHWUN TlacTniec-

KOW BA3KOCTU W YBEUYEHHBIX 3HaYeHUN

BA3KOCTY ITPU HU3KOI CKOPOCTY CABUTA

(BHCC) n mpenena TekyvyecTn
® [Inockui peonornyeckuit mpodwis mpm

3HAYUTEILHON PA3HOCTU TEMITEPATYD
© TepMuyecku cTabuieH B TeUEHWE IIPo-

DOJDKUTETIbHBIX TTEPUOJI0B

3amnaTeHTOBAHHOE TECTOBOE YCTPOUCTBO
L7151 OTIPEZIeNIeHNA TETI0NPOBOAHOCTU
W TEIUI0EMKOCTU U3MEPSAET KaK TeIloIpo-
BOJHOCTb, TaK U TEIJIOEMKOCTb. KoHCTpyK-
1MA ONITUMU3UPOBAHA TTOZ PaCTBOPLL
Tepuiena-Banknu ¢ HU3KOW TEMNOIPOBOL-
HocTbio (0T 0,16 o 0,07 6puTaHCKUX Tem-
noBbix eannuny/ yac/° F) ¢ Bbicokon
BA3KOCTb10. B 3aBUCUMOCTU OT Temnompo-
BOZHOCTU PacTBOPA, OCTAHOBKA KOHBEKLUU
CBOZMT IOTEPY TeIUIa K MUHUMYMY.

IIpu Havane KOHBEKLMK, 0611as ToTeps
TEIUla MOXET Pe3KO YBEIUYUTbCA
B 30 1 Gonee pas.

YeTpoiicTBO AnA U3MepeHnsA TeIUlonpo-
BOLHOCTW COCTOWUT W3 HEGOIBLIOTO UCTOY-
HUKA MUTaHus, 6710Kka 06paboTKU faHHBIX
W Y371 30HAa/UCTILITATeNbHOW Kamepbl. Yc-
TPOVACTBO UMEET HEGOMBLIVIO I0WANb OC-
HOBAHUA W UCITONb3YeT cTaHpapTHbiN [TK
mna c6opa faHHbIX. [TonyyeHHble MaCCUBLL
IAHHLIX TI0 TEMITEPATYPe, CUJle TOKa, Ha-
MIPSKEHUIO U BPEMEHW 3aTeM KOHBEPTUPY-
10TCA B BEJIUYUHBI TEIULOTPOBOJHOCTI
C TIOMOLILI0 COOTBETCTBYIOLINX MaTeMaTy-
yeckux hopmyn.

Pactsop ISOTHERM
OTBedaeT BCeM
KpUTepysiM
He(pTeOOABIBAIOIIVIX
KOMITaHMI

II0 OTPaHITIEHIO POCTa
AaBAeHVIA B KOABIIEBOM
IIPOCTPAHCTBE

II0 pe3yAbTaTaM
VICIIBITaAHVIA

B cepun 13 yeThIpex UCITLITAHU, TIPOBE-
ZIEHHOW COBMECTHO C KPYITHO He(Tenoob-
Batolleli KOMITaHWe, U3MepeHHas II0T-
HOCTb pacTBOpa cocTasisna 7,3 byHTa/ran-
104 (0,88 Kr/1n) Ipu TETIONPOBOAHOCTU
0,074 (6pUTAHCKUX TETUIOBBIX
epmuuny/gac/dyt/° F). Ucnbitaiua mposo-
IUIUCL B TeueHUe tepuoga B 400-500 prent
BO BCE BPEMeHa I'ofia C UCII0N1b30BaHUEM
TI0JIHOMACIITAOHO 3aKPLITOI CUCTEMBI.
CueHapun cepuUn UCTILITAHUW COCTOAT U3
KOJIbLIEBLIX IIPOCTPAHCTB A 1 B, B KOoTOpBIX
PACTBOPLI IIPUCYTCTBOBAIN B CIIELYIOUK
couetatuax: (1) gusensHoe TOMINBO B 060-
WX KOJIbLEBbIX IIPOCTPAHCTBAX B KAUECTBE
9TAI0HA, (2) AN3€eIbHOE TOIUIUBO KOJlblie-
BoM rpocTpaHcTBe B u pacrsop ISOTHERM
B KOJIbLIeBOM ITpOCTpaHCTBe A, 1 (3) pacTBop
ISOTHERM B 060UX KOJbLEBBIX TPOCTPAHCT-
Bax.

[lepBnYHO¥ 3aziayeil TOIHOMACUITAOHBIX
UCIILITaHUM 610 IOATBEPXKAEHNE TOTO,
yro pacrBop ISOTHERM criocoben ycrpa-
HWUTb KOHBEKLUIO 1 00€CTIEYUT COOTBETCT-
BUE MOTPeOHOCTAM 3aKa3umKa 1o CHUXKe-
HUI0 POCTa JlaB/leHMA B KOJLbLIEBOM IIPOCT-
paHcTBe. PeanbHan guHaMvKa suHamuuec-
KOro HampsiKeHWUA CABUTra (TOCIle TepMu-
YecKoro crapeHus mpu 3a6oiiHoii Temiepa-
TYpe W TeMIIepaType OKPYKalolen cpefsl)
Ob1a OIperienieHa MOCPEACTBOM UCTIONIb30-
BaHUA CIIELMANIU3UPOBAHHOTO 060pyA0Ba-
HUA.

BcnezcrBue morpeGHoOCTel 3aKa3umnka
B 3aKauKe, 0CTAaHOBKe LMPKYALNY, TIOf-
HATWUU UHCTPYMEHTA U3 PacTBOPa U pas-
XWKEHUA pacTBOpPa, Obl1a OCYLIeCTBIEHA
OTIBITHAA 3aKauKa C enbto pacyera JHC
W BA3KOCTW PacTBOPA BO BPEMSA 3aKaunBa-
Hus. PeanbHas BenMunHa ;UHAMUYECKOTO
HarpsiKeHWUA cABUra 6bna ompeeneHa Ha
VPOBHE IPUONU3UTENBHO 17 QyHTOB/

100 ¥B.(hYTOB, YTO COMIOCTABUMO C PE3Yilb-
TaTaMw, TOYYeHHEIMW IpU 1abopaTop-
HBIX UCITHITAHUAX.

HcnbiTanus Ha KOHBEKLMIO IToTpeboBann
IpUMeHeHUs monHoMacwTabHsix HKT
(mnuroit 40 byros [12 M]) ana cozpaxHua
PEAIUCTUYHOTO ClieHapyua TOTOo, KaK KOH-
BEKLMOHHBIE AYEliKU 06pa3yI0TCA B IOZ-
3eMHBIX YC/I0BUAX (C 3330paMu U ANUHAMMY,
QHIO0TNYHLIMU CYLECTBYIOLUM B peaJlb-
HbIX CKBaXKUHAX) B TPyOax ANaMETPOM 6,
135/8 n 16 pioiimos. [Ipu mpoBeneHum Tem-
JIOBBIX UCITLITAHUN PACTBOPA PETNCTPUPO-
BaJIUCh TEMITEPATYPa U BXOAHASA MOLIHOCTD,
a TaKXKe POCT AAB/eHUA U N3OLITOYHOE AaB-
nexue. [Ipu anexTpuyeckom HarpeBaHUU
yepe3 HKT ¢ BakyymHOM nsonaume, pac-
tBop ISOTHERM pevicTBOBaN B KauecTse
W307IPYIOLLEH UAKOCTU C 60Jlee BLICOKO
TEIUI0IPOBOAHOCTbI0, UM Y PACTBOPOB Ha
OCHOBE BOJibl VIV AN3€/IbHOTO TOIUINBA.
Pacreop ISOTHERM He Tonbko pofieMOHCT-
PUPOBaJ OTCYTCTBUE KOHBEKLIMOHHOW Tell-
JIOIPOBOZHOCTY, HO W IIOTPeHOoBaL
3HAYUTEJIbHO MEHbIIUX 3aTpPaT 3HEPIUN Ha
TOAZepXKaHne TpeGyeMOW TETIOBO CPELibL.

PocT paBnenna Takxe TmarensHo uc-
cneposancs. ITo cpaBHEHUIO € 3TaIOHOM
(BM3enbHOE TOINBO B 060UX KOMbLEBLIX
IPOCTPAHCTBAX), TPU 3aMeHe An3ens
B KOJIbLI€BOM IIPOCTPAHCTBE A PacTBOPOM
ISOTHERM, Ha6n104,a10Ch TPUOIU3NTENLHO
50%-HOe CHUXeHWe POCTa [aBleHus.

[Ipn momewmexuu pacrsopa ISOTHERM

B 062 KONbLEBLIX IPOCTPAHCTB], PE3YIiLTa-
Tbl UCITBITAHWI MPEB30LIIN NPEAbIAyLIne
PEe3ybTATH, CHU3UB ITePBOHAYAJIbHBI
pocT nasnenus 6onbuie, yem Ha 50%.

ISOTHERM Fann 35 Dial Rdgs vs HA Time

1,000 Dial Rdgs, measured at 180° F (82° C)

0 50 100 150 200
HA @ 180° F (82° C), days

—— 600 200 — 6
— 300 — 100 — 3
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SAFE-COR 220X

Wuruburop koppo3un SAFE-COR* 220X
mpefCcTaBaseT co60i MoandULMpPoOBaH-
Hy10 06aBKY Ha 0CHOBe aMUZ0B, Pac-
TBOPUMYIO B COJIAHOM PAacTBOPE,
Pa3paboTaHHY0 AJls 3aUNTHL BCEL CUC-
TeMbl Tpy6. ITHIMOUTOP KOppo3umn
SAFE-COR* 220X moMmoraer IpefoTBpa-
TUTB 00111Y10 KOPPO3Ut0 06CaAHOM KO-
JIOHHBL, 3KcrnyaTauunonHo HKT

W BHYTPUCKBAKWHHLIX UHCTPYMEHTOB,
BCTYMAIOWUX B KOHTAKT C CONIAHLIMU
PacTBOpamMu Ans 3aKaHuMBaHUs. VHMM-
6uTop Koppo3un SAFE-COR* 220X oco-
6eHHO 3h(heKTUBEH AN CHUKEHUA
CKOPOCTU KOPPO3UM B Cpefie € 6ObIIUM
COZEP)KAHUEM YTTIEKUCIIOTO Ta3a.

IIpumenenne

AHrnbuTop Koppo3um SAFE-COR 220X
6opertcs ¢ koppo3sueit HKT v o6capHbix
KOJIOHH ITPU UCIIOJIb30BAHUU B PACTBO-
Pax Ans PEMOHTA CKBaXKWHLL UM TIa-
KEPHBIX XUAKOCTAX Ha OCHOBE
COJAHBIX PACTBOPOB, BKJI0Yas XI0PUT,
HaTpUs, XJ10pUA Kanus, 6poMuz HaTpus,
XJIOPUZ KanbLUsA U 6POMUT KanblUusl.

Auruburop koppo3um SAFE-COR 220X
00N13alaeT CUNbHBIM IPUTAKEHUEM
K METaJ/IMYeCKUM ITOBEPXHOCTAM, 00-
Pa3ya HeIpoOHULAEMLIN C10¥, 3alunia-
101U CTaNlb OT BO3LENCTBUA
PacTBOpeHHbIX ra30B. [IpoayKT He co-
LEPHKUT CBOOOLHBIX aMUHOTPYIII, UMe-
101X OTPULATENbHOE BO3EWCTBUE HA
371aCTOMEPHL.

Anrnéutop xopposuu SAFE-COR
220X pa3paboTaH Ans UCIOb30BAHUA
B COJIAHBIX PACTBOPAX, HO MOXET UC-
II071b30BAThCA B 3aryL}eHHEIX PACTBO-
Pax Ans 3aKaHYMBAHUA UK OYPEHUA.
B Takom cnyyae mepez npuMeHeHUEM
IIPOLYKTA PEKOMEHYETCA IPOU3BECTU
TIWIOTHLIE UCTILITAHUA Ha COBMECTY-
MOCTb.

IIpu 06paboTKe CONAHLIX PACTBOPOB
B GOJIbIIMHCTBE CNlyYaeB, OfHa 60uKa
SAFE-COR 220X Ha 52,8 rannotxa (200mn)
no6asnserca B 100 6appeneit (15,9 M°)
COJIAHOTO PacTBOpaA.

XapakTepHble (pr3iaecKye CBOVICTBa

BHEMTHUNM BUML. « v v e e e eeeeees

Ynenbuerii Bec ipn 68° F (20° C) . .. ..

............... Yenras xupkoctb
.................. ot 1,03 mo 1,04

TeMmepaTypa BCITLIUIKN (3aKPHITHIA TUTETIB). « ¢ v v v e v e e e 212° F (100° C)

TemmepaTypa KUIIEHUA . ...........

Temmeparypa 3aMep3aHusl. . . ... . ...

B ompezeneHHbIX Cnyyanx, Hanpu-
Mep, eCTIN 0XWUAAETCA IPUCYTCTBUE BbI-
coxoro yposHa CO, unu H,S, no3uposka
MOXeT 6bITh yBenuveHa fo 105,6 ran-
10HOB (400 1)/ 100 6appeneit consHo-
0 pacTsopa.

IIpermyiecrsa

¢ 3ammwaer HKT v uncrpyment nns
3aKaHUYNBAHUA CKBAXKWH, BCTYIIAN0-
l1Me B KOHTAKT C COIAHBIMU PAcTBO-
PaMu A pEMOHTA WK
3aKaHYMBAHUA CKBAKUH.

e JlobaBKa COBMECTIMA CO BCEMM COJIS-

HBIMU PACTBOPAMMU, HE COfIEPHAIINMU

1MHKa

PacTBOpvMa B CONIAHOM PacTBOpE —

He KOJIbMaTUpyeT MOPHI [1acTa Win

He obpasyer ocazfKa

JKonornyecku 6esornacHa — KaTero-

pua «E» mo knaccudukanun OCNS Be-

IMKOOPUTAHUY

3amuuaeT MeTaIMYeCcKue IoBEpX-

HOCTY KaK B HEINIYOOKUX CKBaXKUHAX

W BEPXHEei YacTu CKBaXWUH, TaK

W B 6onee TyOOKUXK YaCTAX CKBAXKM-

HBI C TOBLILIEHHOW TeMIIepaTypot.

IIpu peKOMeHAYEMOIi KOHI|EHTPALNMY,

UHIMOUTOP KOppo3um SAFE-COR 220X

obecrmeunBaer 3alNUTy IIPU TeMITepa-

Type B CkBaXuHe Ko 356° F (180° C).

Orpanrraenys

e Jlo6aBKa He3(h(heKTUBHA B CONAHBIX
pacTBopax 6pomMuza UMHKa

... mpubausutensHo 212° F (100° C)

..... mpubansuTensHo -4° F (-20° C)

e Pa3paboTaHa Ans UCIIONb30BAHNUA

B COJIAAHBIX PACTBOPAX

IIpu NCIIONb30BaHUM B 3aTYILEHHOM
PacTBOpE A1 3aKaHYUBAHUA WK bype-
HUS, PEKOMEH/YeTCA IIPOBECTU TUII0T-
HbI€ UCITHITAHMSL.

ToxcimunocTs
11 TpeDoBaHIs
110 O0OpaIeHo

Pe3ynbTaThl 610710rMYeCcKOm PoOLL
[IPEOCTaBAATCA [0 TPEHOBAHUIO.

06pamarTbcs KaK C IIPOMbILIIEHHBIM
XUMpEeareHTOM, UCIIONb3Ys CPEACTBA
3aWMTHL U CO6T110fast MEPHL IIPEROCTO-
POXXHOCT, YKa3aHHbIE B lacrnopte Ge-
30MacHOCTU MaTepuana.

YnakoBKa 1 XxpaHeHue

Anruburop kopposuu SAFE-COR 220X
yIaKoBLIBaeTCA B 60ukU 1Mo 52,8 ranno-
HOB (20071) 1 KaHUCTPHL IO 6,6 TaLI0-
HOB (25 n).

XpaHWTb B CYyXOM, XOPOLIO ITPOBET-
pvBaeMoM MecTe. XpaHWUTb KOHTEWHEp
TJIOTHO 3aKPHITHIM. Pasmemars Bpanu
OT UCTOYHWKOB TeIUIa, UCKP U Tlame-
HU. He XpaHWUTb B HEIOCPEZCTBEHHON
61M30CTN OT HECOBMECTUMbIX Be-
mects. Cnef,oBaTh paBuUlaM XpaHe-
HUA MaTepuasoB OTHOCUTENIbHO
TakeTUpoBaHus, Gukcauuu, yrmakosku
B TEPMOYCAAOUHYI0 MIEHKY U/ UIn
CKNafiupOBaHUA.

Ucnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb ISl IePCOHa-
na. [lepconan, paboTaromuit ¢ JaHHEIM MaT€PUAIOM, 00513aH 03HAKOMUTLCA W CI1E0BATh BCEM UHCTPYKLMAM IO 6€30IMacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALMMC B ITACIIOPTe 6e30MIaCHOCTU MaTepUana.
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SAFE-COR C

Wurubnrop koppo3un SAFE-COR C mpen-
CcTaBnsieT co601 MOAUOULNPOBAHHYIO
106aBKy Ha OCHOBE aMW[I0B, PACTBOPU-
MV10 B COJIAHOM PAcTBOPE, pa3paboraH-
HY'0 [U1sl 3aUTHL BCE CUCTEMBL TPYO.
Wurubnrop koppo3um SAFE-COR C momo-
raeT MPefoTBPaTUTb 0611y10 KOPPO3Uio
o6captoit konoxnsr, HKT u BHyTpUCKBa-
JKUHHLIX UHCTPYMEHTOB, BCTYTIAIOWINX

B KOHTAKT C COJIAHBIMU PACTBOPAMU 1Sl
3aKaHYUBaHUA. IHIMOUTOP KOPpPo3un
SAFE-COR C ABnAETCA BLICOKOKOHLEHT-
PVPOBAHHLIM IPOAYKTOM, Pa3paboTaH-
HLIM [J1S1 UCTIOJ1b30BAHMUA B COJIAHBIX
PacTBOPAxX A/l pEMOHTA U 3aKaHYUBA-
HUA CKBRKUH.

IIpnmenenne

Ilo6aska SAFE-COR C 6opeTcs ¢ Koppo-
3neit Tpy6 M 06CamHbIX KONOHH IIPU UC-
II0J1b30BaHWU B PACTBOPAX ANA
PEMOHTA CKBAXKWUHBI UMW TTAKEPHBIX
XULKOCTAX Ha OCHOBE CONAHLIX pac-
TBOPOB. IIPOAYKT IPUMEHAETCA BO BCEX
COJAHBIX PacTBOPax. MHrMO6UTOP Kop-
po3uu SAFE-COR C paspaboTaH ans uc-
I0/1b30BAHUA B COJAAHBIX PACTBOPAX,
HO MOXET UCTIO/Ib30BATHCA B 3aryieH-
HbIX PACcTBOPAX AN1A 3aKaHIUBAHWA WK
OypeHws. B TakoMm cnyvae nepeg, mpu-
MEeHEeHUEeM MPOAYKTA PeKOMeHYeTCs
IIPOU3BECTU ITWIOTHLIE UCTILITAHUA Ha
COBMECTUMOCTb.

IIpn 06paboTKE CONAHLIX PACTBOPOB
B 60JIbIIMHCTBE Cy4yaes, SAFE-COR C
UCTIONb3YETCA B KOHLEHTPALUN
0,22 rannoxa/6appens (4,8 n/M’) co-
JIAHOTO pacTBopa. MHrM6uTOp KOppo-
3um SAFE-COR C MoxKeT fo6aBnaTbCA
HeMoCPeZCTBEHHO B COJIAHOMN PacTBOP
6€3 UCII0Nb30BAHUA CIIELUANILHOTO

XapakTepHble (pr3iaecKyie CBOVICTBA

BHEUTHUNM BUL, .+ oo v ie e e eeeeen

VIenbHBIMBEC .+ v vv i ieeeeeean

CMEeCUTEJIbHOI'0 O60py,U,OBaHMﬂ n 6e3
IepeMelInBaHunA.

IIpermyiecrsa

e 3amuiaeT MeTaLIMYECKUE TIOBEPX-
HOCTU KaK B HEIIYOOKUX CKBAKUHAX
W BEPXHEI YacTW CKBAXKUH, TaK

1 B 60nee TNyOOKUX YaCTAX CKBAKM-
HHI C TIOBLILIEHHOW TeMIIepaTypon.
IIpu pexoMeHZYeMON KOHLEHTpa-
1MW, UHTMOUTOP KOPPO3UN

SAFE-COR C oGecrmeymnBaer 3amury
IIPU TEMIIEPATYPE B CKBAXWUHE J10
350° F (177° C).
BbICOKOKOHI|@HTPUPOBAHHbIN TTPO-
LYKT, IOCTaB/IAAEMbIN B YA06HLIX B 00-
palleHNI KaHUCTPAX IO 5 TajljloHOB
(18,9 n)

3ammwaer HKT v unctpymeHT

L7 3aKaHIUBAHUA CKBAXKWH, BCTY-
Tawlme B KOHTAKT C CONIAHBIMU
PAcTBOpPaMM [jisl PEMOHTA WIN 3aKaH-
YMBAHUA CKBAKUH.

Jlo6aBKa COBMECTUMA C CONAHBIMU
PacTBOpPaMu XJ10PUAA HATPUS, X10pH-
Ia kanus, 6pomMuaa Hatpus, 6GpomMuaa
KasblMs U pacTBOPOM GPoMUAA LiNH-
Ka YMepeHHOW MNOTHOCTU

Orpanraenyst

e [Ipu MpUMeHeHUU B pacTBopax 6po-
MUZa LIUHKQ, CIeAyeT MONYINUTb PEKO-

...... TEMHO-KOpW-IHEBaﬂ XUILKOCTb

MeHpaumn ot TexHUYECKON TPy
II0 XUAKOCTAM 3aKaHIUBAHUA

® PaspaboTaHa J1l IPUMEHEHWNA B CO-
JIAHBIX pacTBopax. [Ipn ucmonb3osa-
HUM B 3aTyLI€HHbIX PACTBOPAX s
3aKaHYMBAHWA WK 6YpeHus, peKo-
MEHJyeTCs TPOBECTU IIVI0THEIE
UCIILITAaHWUA Ha COBMECTUMOCTb.

Toxkciranoctsb
11 TpeOOBaHMs
110 OOpaIeHmio

Pe3ynbrarsl 6M0N0TMYECKOi TPOOLE
IIPELOCTABNAIOTCA IO TPE6OBAHMIO.
06pawmarbcs KaK € IPOMbILITIEHHBIM
XUMpeareHTOM, UCIIOJb3Ys CPEACTBA
3alUTHL U cO6MI0AAA MEPT PEAOCTO-
POXKHOCTU, YKa3aHHbIE B [TACTIOPTE
6e30MacHOCTU MaTepuana.

YmakoBka 1 xpaHeHye

Anrnbéurop koppo3uu SAFE-COR C yma-
KOBLIBAETCA B KAHWUCTPHI IT0 5 TaJIOHOB
(18,9 n).

XpaHWTb B CYXOM, XOPOLIO IIPOBET-
PWBAEMOM MeCTe IPU YMEPEHHOW TeM-
nieparype. XpaHWUTb B OPUTUHATILHOM
KOHTeNHepe.

Ucrnonb3oBatue 0603HaveHus SAFE B Ha3BaHUM MPOAYKTA HE YKa3blBAeT U HE MOAPA3YMEeBaEeT ero 6e30mMacHoCTb s mep-
coHarna. [lepconan, paboTatomuit C LAHHEIM MaTepUanoM, 06s3aH 03HAKOMUTbCA U CN1eZl0BATh BCEM UHCTPYKUMAM IO 6e30-
TTACHOCTU W IIPABWILHOMY 06paleHuio, COREPHAUMCA B ITACMOPTe 6€30MacHOCTI MaTepuana.

BUHYaVIhHYAIVE VLI0MTIK
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SAFE-COR E

Wuruburop kopposuu SAFE-COR E
mpefcTaBnsfeT coboi MopubuIMpoBaH-
Hy10 106aBKy Ha OCHOBE aMW[0B, pac-
TBOPUMYIO B COJIAAHBIX PACTBOPAX JJIf
3aKaHYUBaHMA, Pa3paboTaHHYIO Ans
3aLIUTHL BCEIL CUCTEMEL TPYD N MUHU-
MU3aUUU BO3AEWCTBUA Ha OKPYXKato-
myto cpeny. IIponyKT momoraer
MIPeLOTBPATUTD 0611Y10 KOPPO3uio 06-
capHon konouust, HKT v BHyTpuckBa-
XUHHBIX UHCTPYMEHTOB, BCTYIIAOMUK
B KOHTAKT C COJIAHEIMU PACTBOPAMU
o715 3aKanuusanus. Jlobaska SAFE-COR
E sABnseTcs BHICOKOKOHIIEHTPUPOBAH-
HBIM TIPOAYKTOM, Pa3paboTaHHBIM

LA UCIIONIb30BAHUA B CONAAHBIX pac-
TBOPAX [/l PEMOHTA U 3aKaHUNBaHUA
CKBAXUH.

IIpyvenenne

Ilo6aska SAFE-COR E Gopetcs ¢ Koppo-
3ueil Tpy6 ¥ 06CaAHbIX KONOHH ITPY UC-
I071b30BaHUM B PACTBOPAX ANls
PEMOHTA CKBAKUHLI UMW TTAKEPHBIX
XUJKOCTAX Ha OCHOBE COJISHbIX pac-
TBOPOB. [IPOAYKT PUMEHAETCS BO
BCEX COJIAAHBIX PACTBOPAX 32 UCKII0Ye-
HUEeM pacTBopa 6poMuza uuska. Jo-
6aBka SAFE-COR C paspaboTaHna ans
UCII0N1b30BAHUA B CONIAHLIX PACTBOPAX,
HO MOXET UCII0JIb30BaTLCA B 3aryujeH-
HBIX PACTBOPAX AJ1A 3aKaHUYMBAHUA UL
6yperus. B Takom cnyvae mepep npu-
MEHEHWEM ITPOAYKTa PEKOMEHLYeTCA
IIPOU3BECTY MWIOTHLIE UCTILITAHNA Ha
coBMecTUMOCTb. [Ipn o6paboTke cons-
HBIX PACTBOPOB, UHTMOUTOP KOPPO3UN
SAFE-COR E ncronb3yeTcs B KOHLEHT-
pauum ot 0,3 5o 0,5% 1o 06bemy. UH-
rmburtop Kopposun SAFE-COR E MoxeT
L06aBNATLCA HEMIOCPEACTBEHHO B CO-
JISIHOM pacTBop 6€3 UCIT0Nb30BAHUA
CIIELiUAJIbHOTO CMECUTENILHOTO 060Dy~
LLOBaHUA U 6e3 IepeMelLInBaHusL.

[Ina mpenoTBpalleHusa MECTHOWM KOppo-
3UW TI0Z, BO3ZENCTBUEM KUCILOPOJA, Pe-
KOMEHJYeTCs UCTI0J1b30BaTh AAHHBIN
TIPOLYKT B COYETAHUM C TIOTTIOTUTENEM
kucnopopa. Ecnu 6a3oBkrit pacTBop
CIIoco6CTBYET HaKTEPUANILHOMY POCTY,
TaK)Xe PeKOMEHAYeTC s UCII0/1b30BaTh
6uouug,.

XapakTepHble (pr3iaecKye CBOVICTBa

BHEUTHUMBUL, . oo vi e e eeee e

...... TEMHO-KOpW-IHEBaﬂ XUILKOCTb

VeI HBI BEC « vt vttt ettt ettt ettt e e e 1,05
PH (KOHILEHTPAT) - « ¢ e e et tee e et e ee e e eee e eeeeeeneeennnnn 10,6
PacTBOpUMOCTb B BOZIE W CONAHOM PACTBOPE « v v v v v e veeeennn PacrBopum

TemmepaTypa BCIIBIMIKK « oo oo v v

Temmeparypa 3amep3atus .........

Bsskoctb mpn 68° F (20°C).........

IIpenmymrecTsa

¢ 3amumaer HKT u uncrtpymeHT ana
3aKaHYNBAHWA CKBAKWH, BCTYIIA0-
1Me B KOHTAKT C PaCTBOPaMM JijiA pe-
MOHTa CKBaXUH WJIW CONAHBIMU
PacTBOpPaMM [j1s 3aKaHYUBAHUA
3amuiaer MeTaIMgecKue oBepx-
HOCTU KaK B HEITlyOOKUX CKBAKUHAX
W BEPXHE YaCTU CKBAXKUH, TaK

1 B 60ee TyOOKUK YaCTAX CKBAXKM-
HbI C TIOBLILIEHHO TEMITEPATYPOiL
IIpn pexoMeHLyeMO KOHLEHTpaLUY,
UHIUO6UTOP KOppo3uu SAFE-COR E
obecrieynBaeT 3aUTy py TeMIepa-
Type B ckBaxuHe fo 300° F (149° C)
BBICOKOKOHLEHTPUPOBAHHBII ITPO-
LYKT IIOCTaBNAETCA B YAOOHLIX KaHU-
CTpax Imo 6,6 rannoHoB (25 n)
IIponyKT COBMECTUM C CONAHBIMU
PacTBOPaMM X/10pWUAA HATPWs, XNOPU-
7a Kanus, XI0puza Kanblus, 6pomMuza
Harpus, GopMuaTa HaTpusa, hopmMuara
Kaziusi U 6poMuza Kanbius

Orpanaenms

e JInsa 60pb6bL C KOPPO3WUETd, BHI3bIBaE-
MOV KMCJI0POZIOM WM POCTOM MUKPO-
OpraHM3MOB, B IIPOrPaMMy
UCIIO71b30BaHNA 106aBOK CriefyeT
BKJLIOYUTb [0OIHUTENbHELE TIPO-
LYKTHL

e TIpopyKT paspaboTaH st IPUMEHe-
HUA B CONAHBIX pacTBopax. [Ipu uc-
TI071b30BAHUW B 3aryLeHHOM

................. >158° F (70° C)

(mo meTopy Iexckoro-Maprenca)

.................... 18° F (-8° C)
.................... ot 510 6 cIl

PacTBoOpe A7ls 3aKaHIUBAHUA WK Oy-
DEeHUs, PEKOMEH/YETCA OCYLLECTBUTD
IIWIOTHBIE UCITLITAHUA Ha COBMECTU-
MOCTb.

HAuruburop SAFE-COR E siBnsieTcs op-
raHWJecKuM uHrubuTopom. Ecnu
OXWUJAETCA TEMIIEPATYPA BhILIE

302° F (150° C), cnenyer cBA3arbCs

C TPeZiCTaBUTEIEM KOMITAaHU

M-I SWACO pna ronyyeHus peKOMeH-
JauMit o IIPUMEHEHNIO TOAXOAALLETO
WMHIMOUTOPA KOPPO3UN.

Tokciranoctsb
11 TpeOOBaHM
110 O0OpaIeHo

Pesynbrarst 61010rMYeCKOi IPOOLE
[IPELOCTABAAITCA [0 TPEHOBAHUIO.
06pamwarbes Kak C IPOMBILIIEHHEIM
XUMpeareHTOM, UCIIOJb3YA CPEACTBA
3aWUTHL U CO6T110fast MEPHT IIPEROCTO-
POXHOCTU, YKa3aHHbIE B IACIIOpTe Oe-
30MacHOCTU MaTepuana.
OCTOPOXXHO! Jobasxa SAFE-COR E
MO)Kem 8bl3b18aAMb Pa3dpaXKeHue
2na3, cnu3ucmoil 060/104KU U KOXKU.

YmakoBka u XpaHenmne

Anruénrop koppo3uu SAFE-COR E yma-
KOBBLIBAETCA B KAHUCTPHI 110 6,6 Tanno-
HOB (25 1), 60uKK M0 52,8 rajIoHa
(200 n) unu Konreitrepst IBC o

264,2 rajnona (1000 n).

Ucnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb IS IePCOHa-
na. [lepconan, paboTraiomuit ¢ JaHHEIM MaTEPUAIOM, 00513aH 03HAaKOMUTLCA W CI10BATh BCEM UHCTPYKLMAM IO 6€30MacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALMMCS B ITACIIOPTE 6e30IIaCHOCTU MaTepUana.
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SAFE-COR HT

WHrMbuUTOp KOPPO3UM Iij1s UCIIOJ1b30Ba-
HUA B YCJI0BUAX BHICOKUX TEMITEPATYP
SAFE-COR HT mpepcraBnser coboit He-
OpraHWyecKyio A06aBKY Ha 0CHOBE TUO-
1MaHaTa, pa3paboTaHHy0 A7 3aLIUTHL
Tpy6 W3 yraepoaucton cranu. Ipopyxrt
TIOMOT'aeT IIPEeA0TBPATUTb 0611YI0 KOP-
po3wuio o6capHon Konoxusr, HKT u BHyT-
PUCKBAXUHHBIX UHCTPYMEHTOB,
BCTYTAIOUX B KOHTAKT C CONAHBIMU
PAcTBOpaMU Ans 3aKaHYUBAHUA WIK pe-
MOHTa 06CaHO KOJIOHHLI HA OCHOBE
6pomuza unnka. lobaska SAFE-COR HT
6bin1a paspaboTaHa i/l UCIIONIb30BAHUSA
B pacTBopax GpOMUZA LIMHKA TIPU TEM-
mepatype fo 400° F (204° C).

IIpnmenenne

Anruburop koppo3um SAFE-COR HT 6o-
petcsi ¢ koppo3sueit HKT v o6capHoit
KOJLOHHBI U3 YIJIEPOLUCTON CTIN ITPU
WCIT0/1b30BaHWU B PACTBOPAX AJls pe-
MOHTA UM 3aKaHINBAHUA CKBAKUH
WIN TTaKEePHBIX XWAKOCTAX Ha OCHOBE
6pomupaa umHKa. [IpoayKT pexoMeHpo-
BaH K IPUMEHEHUIO B TEX CI1y4YasX, KOT-
Za OIepaumn TpebyioT KOHTaKTa Tpyo
C COJIAHBIM PACTBOPOM 6pOMUZA LIMHKA
IIPU BLICOKOI TEMITEpaType B TeYeHne
Gonee 24 vyacos. Uurnéurop SAFE-COR
HT ne cnenyet ucronb3osarh ¢ Tpyba-
MU U3 XPOMUCTON CTaNN.

[Ins 06paboTKU CONAHLIX PACTBOPOB
PEKOMEHZYETCA UCIIONb30BaTh UHINOU-
TOp KOoppo3un SAFE-COR HT B KoH1eHT-
paumu 1,5 dyHra/6appens (4,27 kr/m3)
wnu pubansuTensHo 15 rajioxos/100
6appeneit (3,57 n/M°). IIpopyKT MOXeT
LL00aBNATHLCA HETIOCPEACTBEHHO B COMA-

XapakTepHble (pr3iaecKyie CBOVICTBA

BHEMTHUNM BULL . o oo ve e e oo eeenns

VOenbHBIMBEC .+ v vv e iei e e

TemmepaTypa KUIIEHUA. . oo oo vt

Temmeparypa KpucTaiamM3auum. . . . . .

HOW pacTBOP 6€3 UCTI0NIb30BaHUA CITe-
LMabHOTO CMECUTENLHOT0 060pYAO0Ba-
HUA 1 63 IlepeMenInBaHuA.

IIpermyiecrsa

e [IponykT 3¢ deKTUBEH B BEICOKOIUIOT-
HBIX COJIAAHBIX PAcTBOPax 6poMuaa
LMHKA

e fIBnsercs 3¢ HeKTUBHO anbTepHaTH-
BOI TPOAYKTaM Ha OCHOBE aMUHOB

® 3hdeKTUBEH OT CTAHAAPTHOW TEMITe-
paTypbl OKPYxatoleit cpezst Ao 400°
F (204° C)

e TIpoAyKT IpoCT M Ge30maceH B 06pa-
meHun Ha 06beKTe

ToxkcianocTsb
11 TpeOoBaHs
110 O0OpaleHo

PesynbraTht 61010rMYECKON TIPOOLL
IIPELOCTaBAAITCA [0 TPE6OBAHUIO.

............ [Ipo3payuHas KUEKoCTb

...................... oT 6,500 7
.................. >212° F (100° C)

(mo meTopy ITenckoro-Mapretca)

................. >252° F (122° C)
................... <15° F (-9° ()

06pawaThes Kak ¢ MPOMbILITIEHHLIM
XVUMPEareHTOM, UCTIONb3Ys CPEACTBA
3aIUTHL U COONI0AAA MEPHL ITPEA0CTO-
POXXHOCTU, YKa3aHHbIE B MTAcCIopTe be-
30MaCHOCTW MaTepuana.

YmakoBka 1 xpaHeHye

Hxru6urop koppo3uu SAFE-COR HT
YIaKOBLIBAETCA B 60YKM IO 55 rajnio-
HOB (208 J1) WIK KaHUCTPBI 10 5 rajio-
HOB (18,9 n).

XpaHWTb B CYyXOM, XOPOLIO ITPOBET-
puBaeMoM MecTe. XpaHUTb KOHTENHED
TUIOTHO 3aKPHITHIM. Pa3memars Bpanu
OT UCTOYHWUKOB TeIUIa, UCKD U TaMe-
uu. He XpaHuTb B HermocpencTBeHHON
671M30CTN OT HECOBMECTUMEIX BE-
mecTB. CnefoBaTh MpaBUilaM XpaHe-
HUA MaTepuasnoB OTHOCUTENIbHO
TaKeTUpoBaHwus, Gukcauum, yrmakoBku
B TEPMOYCAA0UHYI0 IIEHKY W/ Un
CKNaiuPOBAHUA.

Hcnonb3oBatue 0603HaveHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb 1S IePCOHa-
na. [lepconan, paboTaiomuit ¢ JaHHEIM MaTEPUAJIOM, 00513aH 03HAKOMUTLCA W CI1€0BATh BCEM UHCTPYKLMAM IO 6€30MacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALIMMCS B ITACIIOPTE 6e30IIaCHOCTU MaTepUana.

BUHYaVIhHYAIVE VLI0MTIK

159



XKUNOKOCTY BAKAHYUMBAHMA: CUCTEMbBI MAKEPHBIX >XUWOKOCTEW

160

SAFE-SCAV CA

[TornoTnTens kucnopoaa SAFE-SCAV* CA
IipefCcTaBisfeT co60 OpraHIecKylo 10-
6aBKy 6€3 ConepKaHUs CePHI, UCTIONb3Y-
€MY10 B COJIAHBIX PACTBOPAX Ha OCHOBE
KaJ1bLIMA U MOPCKO BOZie. ITO MaTepuan
GLICTPOTO AeicTBUs, 3bHEKTUBHEIA Aa-
)K€ IIPU HU3KUX TeMIIepaTypax.

IIpumenenue

Tobaska SAFE-SCAV CA nxrubupyer
KOPPO3W10, BLI3IBAEMYO ITPUCYTCTBUEM
KUCJI0pPOZia B PACTBOPAX AIA 3aKaHIU-
BAHWA U PEMOHTA CKBaXWH. IIpopyKT
B [IEPBYI0 Ouepesb MpefHa3HaueH Ans
UCTIONIb30BAHUA B CONAHBIX PAaCTBOPax
Ha OCHOBE KaJbLMA U LIUHKA, TAKUX KaK
XJIOPUA KaJlbLins, 6pOMUA Kanblus,
6pomMup, LIMHKA U MOpCKas BOZa.

Pexomenznyemasn nmepsoHaganbHas
KOHLeHTpauus nobaskn SAFE-SCAV CA
cocrasnsier 15 gynros/100 6appeneit
(0,43 xr/m3) confxoro pacrsopa.

IIpu BLICOKOM COLlEPXKAHUU KUCII0POJaA,
KOHIL)EHTPaLUIO TPOAYKTA CIIeAyeT yBe-
JIMYUTb A0 YPOBHSA, IIPEBLILIAIOIETO
KOHIL}EHTPaLUI0 PaCTBOPEHHOT'O KUCIL0-
poza B 10 pas. IlornotuTens Kucnopoaa
SAFE-SCAV CA cnepyet 1o6aBnaTh Ha
IIpUeMe Hacoca, a He Yepe3 CMecUTeNlb
pacTBopa.

[Ins coxpameHus KonuyecTsa BO3ay-
Xa, 3aK/II0YEHHOTO B COJIAHOM PacTBOpe
W KOJIMYECTBA KUCII0POZA B CUCTEME,
CJlelyeT MUHUMWU3UPOBATb UCTIONb30BA-
HUe CMeCUTEeNbHOW BOPOHKY U ITepeMe-
LIVBaHUE PAaCTBOPA A71A 3aKaHYUBAHUA
Ha Ha3eMHOM 060py0BaHNU.

XapakTrepHble (py3IIecKyie CBOVICTBA

Buemmmwneng ........oooiin...

D130 15 7 ==Y 1,65

PH (10%-HbIN PACTBOP) « « + v oo e eeeeeeveeeeneeennaeen...0T55008

PacTBOPUMOCTD (BBOZE) « - v v e e eeeee e ee e ieeeeeeaeennn Pactsopum
IIpermymecrsa YmakoBKa 11 XpaHeHe

® JbdeKTUBHBIN IOTNOTUTENL KUCIIO-
POJa, He Conepaluit cepsl 1A Co-
JIAHBIX PACTBOPOB, COAEPKAUX
Kajbuun

® BricTpo mpoTekatowas peakyusa ¢ 0,,
Jaxe IIPU HU3KOii TeMIepaType

¢ He mpuBOANT K BLINAZIEHNIO KalbLiA

® HarypanbHLIN MIPOAYKT C XOPOLIUMU
xapakTepuctukamu 0TuIl3b

e JIpocTON B XpaHEeHUW U UCIION1b30Ba-
HUW TTOPO1IOK, 3 eKTUBHLIN B HU3-
KUX KOHLEHTPaumaAx

Tokciranoctn
11 TpeOOBaHMIs
110 OOpaleHIIo

Pesynbrarht 6M0n0rnuecKon mpooLt
IIPEOCTaBAAITCA [0 TPE6OBAHUIO.

06pawarbcs KaK € IPOMbILITIEHHBIM
XUMpeareHTOM, UCIIOJIb3YA CPeACTBA
3aWMUTH U CO6J110Aas MEPHI TPELOCTO-
POXHOCTY, yKa3aHHbIe B TTacropTe Ge-
30MacHOCTU MaTepuaa.

[lo6aBka SAFE-SCAV CA yrakoBbiBaeTcs
B BeZpa WIn MelIku o 15 pyHTOoB
(6,8 Kr) cyxoro mpopyKTa.

XpaHUTb B CYyXOM, XOPOILLIO ITPOBET-
puBaeMoM MecTe. JlepKarbh KOHTeNHEp
3aKpHITHIM. He XpaHWTb B HEMOCPELCT-
BEHHOW O1M30CTU OT HECOBMECTUMBIX
BellecTs. C1lef0BaTh IpaBwUIaM XpaHe-
HUA MaTepuanoB OTHOCUTENILHO ITaKe-
TUPOBaHUA, PUKCAUNY, YTTAKOBKU
B TEPMOYCAZOYHYI0 IUIEHKY W/Un
CKJIaIUPOBaHUA.

Ucnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb IS IePCOHa-
na. [lepconan, paboTraiomuit ¢ JaHHEIM MaTEPUAIOM, 00513aH 03HAaKOMUTLCA W CI10BATh BCEM UHCTPYKLMAM IO 6€30MacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALMMCS B ITACIIOPTE 6e30IIaCHOCTU MaTepUana.
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SAFE-SCAV NA

[Tornoturens kucnopona SAFE-SCAV NA
TIpe/CTaBseT COO0M KUAKYIO L06aBKY
Ha OCHOBE XXUAKOT0 6ucynbduTa, pas-
PaboTaHHYO 1 UCTIONb30BAHUA B CO-
JIAHBIX PACTBOPAX Ha OCHOBE HATPUS

W kanua. IIpoayKT BCTYMaeT B peakiunio
C PACTBOPEHHLIM KUCJI0POZOM, Tpef-
CTaBJAIOIMUM CO60 BEPOATHLINA UCTOYU-
HUK KOPPO3UU B PacTBOPax Als
PEMOHTA U 3aKaHIUBAHUS CKBAXKUH, OY-
POBBIX PACTBOPAX U MAKEPHBIX XUAKOC-
TAX, U yCTpaHseT ero. [loMmumo
CHWXEHUA KOPPO3UM, BEI3LIBAEMOIA
KucnopopoM, fob6aBka SAFE-SCAV NA
VMeeT CylleCTBeHHbI 3hdeKT yBenu-
YeHUA TeMIIepaTypHOro pefena monu-
MepOoB, Takux Kak FLO-VIS (kcaHTaHOBas
cmona) u FLO-TROL (MogudbunpoBas-
HBIW KpaxMail), UCTIOJ1b3YEMBIX B CUCTE-
Me pacTBOpa [yifl BCKPHITUS
popyKTUBHOrO Inacra FLOPRO NT.

IIpnmenenne

Ilo6aBka SAFE-SCAV NA 6opeTcs ¢ Kop-
PO3ueil, BLI3LIBAEMOW IIPUCYTCTBUEM
PaCcTBOPEHHOT'O KUCJI0POJia B PaCTBOPax
L7151 3aKaHYMBAHWA U PeMoHTa. IIpoayKT
MOXET UCII0/1b30BaThCA BO BCEX COJA-
HBIX PaCTBOPax C MOHOBAJIEHTHOW OCHO-
BOW, He COfiepKalMUX 3HAUNTEIILHOTO
KONWNYEeCTBA KIbLIUA WIN MarHuA.

Pexomenpyemasn mepBoHavanbHas
KOHLEHTPalMA IPOAYKTA COCTABNAET
1 rannox/100 Gappeneii CONAHOTO
pacrsopa (0,24 kr/m*) (0,025% 1o
06bemy). Ecnu u3BeCTHO, UTO KOHLEHT-
pauus KUC10POZia BLICOKA, ITOT YPO-
BEHb CJIefyeT YBEAUUNTb. [J06aBKY
SAFE-SCAV NA cnenyeT 106aBnATb HEIo-
CpefCTBEHHO Ha ITpueMe Hacoca, a He
yepe3 CMeCUTEJIbHY0 BOPOHKY.

[ns coxpameHnns KonnuecTsa BO3Ry-
Xa, 3aKJI0YEHHOT'0 B COJIAHOM PacTBOpe
W KONWNYEeCTBa KUCIO0POAA B CUCTEME,
CllefyeT MUHUMU3UPOBATb UCITO/b30Ba-
HUe CMeCUTeNbHO BOPOHK W IlepeMe-
LIMBaHUE PACTBOPA AJ1A 3aKaHYUBAHUA
Ha Ha3eMHOM 060py0BaHNU.

[Ina obecrieyerws MONHOTO YALEHUA
PaCTBOPEHHOTO KUCIOPOJA, ClIeLyeT
TIOAZIEPIKNBATD U3OLITOYHOE COTEPKa-
Hue cynbhmuTos (S05%) B pacTBOpe OT
100 no 300 ppm. [Ina cucrem, umMeromux
OIpeZieNIeHHY0 CTeIleHb XeCTKOCTH,
WIU CUCTEM PACTBOPOB, 3aTyIeHHbIX
C IOMOLLIbIO TIONIMMEPOB, ClIeAyeT yBe-

XapakTrepHble (py3IdecKyie CBOVICTBA

Bremrnunsup............. JKupKOoCTb OT COTLOMEHHOTO J10 XEeNTOro 1iBeTa

VIENbHBINBEC + vt v e ie e eeennnnnn
PH (1%-HbI PaCTBOP) . « v oo v vt

PacrBopuMocCTb (BBOZE) « v v v e e ent

JIMYNTb U3OLITOYHOE COLlePKaHUe
cynbdunToB fo yposHsa 300 ppm. [Ins om-
perenenns n3bsTouHoro yposHa SO,>
CJlenyeT UCII0/1b30BaTh HAbOP ANA aHa-
7133 YPOBHA COZlePXaHUs CyNbOUTOB.

AHCTPYKUUM COLEPIKATCA B TECTOBOM
Habope.

IIpu BO3MOXKHOCTY CJIELYeT 3aKauu-
BaTb MPUCAAKY SAFE-SCAV NA Hemocpen-
CTBEHHO Ha ITPUEMe Hacoca u u3berarb
KOHTAKTa ITPOAYKTa C BO3AyXoM. JIyu-
umit coco6 mpuMeHeHUs COCTOUT
B 3aKauKe MPOAYKTA C TIOMOLLbIO 03U~
POBOYHOTO Hacoca Alf 3aKauKu Xumpe-
areHToB. CKOPOCTb 3aKauKW 3aBUCUT OT
CoAiepXKaHus KUCIIOPOAA 1 CKOPOCTU
LMPKyAAMu pactBopa. CranpapTHas
CKOPOCTb 3aKayKu COCTaBNAET OT 1 110
2,5 rannotxa/vac (ot 3,8 o 9,5 n/4ac).
CKOpOCTb 3aKaYKW ClIeLyeT Perynmpo-
BaTb HAa OCHOBAHWU N3MEPEHHOTO U36LI-
TOYHOTO COLlePKaHUA CYNbHUTOB
B XKE€N06HON IMHUU.

IIpermymrecTsa

® YcTpaHAEeT pacTBOPEHHLIN KUCL0PO],
TaKuUM 06pa3oM, coKpamas Koppo3uo

® KoH1,eHTPUPOBAHHLIN, 6bICTPOLE-
CTBYIOIUN UHTUOUTOP KOPPO3UY,
3bdeKTUBEH PN HU3KOW KOHLIEHT-
paumu

© XXunkuii TpopyKT, POCT B IIPUTOTOB-
JIeHUn

e CoKpalaeT CTOMMOCTb TEX0OCIY M-
BaHUA 060pyLOBaHUA GYPOBOI

© VBeNWNUMBAET CPOK CIYKOLI 06caf-
HbIX KonoHH n HKT

Orpanyyenys

e [IpopyKT He COBMECTUM C pacTBoOpa-
MU, COAEPHAWMMU KaZbLUM, C 06b11ei
KECTKOCTbI0 >300 Mr/1

e He coBMeCTUM C anbaeruaHbIMu 61o-
uupamn

B .....0T4910055

..................... Pacteopum

ToxkcrmunocTsb
11 TpeOOBaHMs
110 O0OpaleHNnIo

Pesynbrars 6M010rMYeCcKOit TPO6LT
[IPEAOCTABAAITCA [0 TPEHOBAHUIO.

06pamarbes KakK ¢ POMbIILIIEHHBIM
XUMPEAreHTOM, UCTIONb3Ys CPEACTBA
3aUWTHL U CO01I0AaA MEPHI ITPELOCTO-
POXKHOCTY, YKa3aHHbIe B MacropTe Ge-
30MMaCHOCTU MaTepuania.

OCTOPOXHO: H36e2amb KOHMAK-
ma ¢ npucadxoil SAFE-SCAV NA. Pa6o-
mams ¢ npodyKmom monvKo npu
UCNONb308AHUU NONTHO20 KOMNAIEKMA
CH3. Omkpwvieamb KOHMelHepbl
U cMewusams NpodyKm moabKo
8 XOpOWIO NpoBempusaemMom mecme;
u3bezamp 80bIxaHus napos. Jobas-
Ka SAFE-SCAV NA agnaemcsa 8b1COKO-
AKMUBHBIM XUMPEA2eHMoM,

He cnedyem cmeutusams d06a8Ky Ha-
npamyo ¢ n6vimMu dpy2umu xumpe-
azenmamu. IIpodyxkm moxem
006a81AMbCA HANPAMYIO MONBLKO

8 800y UNU CONAHOU pacmaop.

YmakoBKa 1 XpaHeHue

Ilo6aBka SAFE-SCAV NA ymakoBLIBaeTCA
B KQHWUCTPSI IT0 5 rannoHos (18,9 n).
XpaHUTb B CYXOM, XOPOLIO ITPOBET-
puBaeMoM MecTe. Jlepxarb KOHTelHep
3aKpHITHIM. He XpaHWTb B HENOCPeZCT-
BEHHOW 61M30CTU OT HECOBMECTUMBIX
BemecTB. CnefoBarh MpaBWlaM XxpaHe-
HUA MaTePUanoB OTHOCUTETIBHO ITaKe-
TUPOBaHUA, QUKcALUY, YIIAKOBKU
B TEPMOYCAZOYHYIO IIEHKY W/WIn
CKJaZMPOBAHUA.

Hcnonb3oBatue 0603HaveHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb 1S IePCOHa-
na. [lepconan, paboTaiomuit ¢ JaHHEIM MaTEPUAJIOM, 00513aH 03HAKOMUTLCA W CI1€0BATh BCEM UHCTPYKLMAM IO 6€30MacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALIMMCS B ITACIIOPTE 6e30IIaCHOCTU MaTepUana.

BUHYaVIhHYAIVE VLI0MTIK
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SAFETHERM

IIpoepammHoe obecneuerue om komnaruu M-I SWACO u naxepHas wuoxocmb SAFETHERM
obecnevyusarm coxpaHeHue menya npu 0obide

NMPMMEHEHWE

Iny6okue n cBEPXINY60KUE CKBAKUHDL,
Ipo6YpeHHLIe C MOPCKUX INAThopM,
KOTOpbIE TPEOYIOT TEIUI0BO 3a1UTHL
s obecrieyeHns KauecTsa foObiBae-
MBIX XWULKOCTEW, TPEeL0TBPAlLEHUS YBE-
JINUEeHUs IaBJIeHUs B KOJIblIEBOM
IIPOCTPAHCTBE U 3a1UTH Pe3bOOBHIX
COeZVHEHWA, 31aCTOMEPHOTO YIUIOTHE-
HUA 1 0becrieyeHuns II0THOTO0 KOHTAK-
Ta l]leMeHTa ¢ 06CafiHON KONOHHON.
[IpopyKT Takxe yCIIEUIHO UCIIONb3YeTCA
I7151 N307IALUU [0OBIBAOMNX CKBAKUH

B ApKTUKe OT BEYHON MEP3/10THL.

.I'IPDEI'IEMI::I

TlomBoAHbIE TEMITEPATYPLL MOTYT OXJ1a-
IUTb [06HIBAEMbIE KWUAKOCTU U U3Me-
HWUTb UX cBONCTBA. LIuknunueckoe
BO3[,ENCTBUE TEMIIEPATYPLL MOXET
0CnabuTh pe3bOOBbIE COEAUHEHUS

W HAPYLIUTb 11€JI0CTHOCTD 1IEMEHTHOTO
W 371aCTOMEPHOTO YIU0THeHUA. [lepe-
fiaua TeIra Ha Jo6LBAIOIMX apKTUYeC-
KUX CKBa)KMHAX MOXET BHI3BaTh
OTTauBaHUE BEYHO MEP3NOTHL U MPH-
BECTU K HAPYUIEHWIO 11eJI0CTHOCTU U30-
JIAUUN CKBOKUHBL WIN CTAaGUILHOCTN
CKBAKMHBIL.

.PELIJEHVIFI

PactBop SAFETHERM* Ha BOAHOWN OCHO-
Be, 06€CIeunBaiomnii KOHTPOILbL IIPOBO-
IMMOCTU U KOHBEKLUY,

W 3aTIaT€HOBAHHBIM ITPOrPAMMHBIM
ob6ecrieuenvem TPRO ST * mpepnaraior
MaKCUMaJIbHY0 3a1UTY OT IPobneM,
BbI3bIBAEMBIX TEPMOLNKIUPOBAHNEM
pu ao6biye.

Pl skoHomuka

MpenoTBpamaer mpo6aemsi pu JoOLI-
Ye, BbI3bIBAEMblE M3MEHEHNEM KauecTBa
LOOLIBAEMbIX UAKOCTEN U HAPYLIEHU-
€M 11e7I0CTHOCTY YIUIOTHEHUA SKCIUTya-
TaUWOHHON KONOHHbL. KoHTponupyer
TEPMWUYECKU 0OYCIIOBIEHHBIN POCT f1aB-
JIeHUA B KOJbLI€BOM ITPOCTPAHCTBeE.

.SKDHDFVIHHDCTb

[JanHas cucrema Ha BOGHO OCHOBe
knaccuduumposana mo Knaccey E ana
IIpuMeHeHUs B CEBEPHOM MODE.

[Ins mpumeHeHus B MekcukaHckoM 3a-
NUBE, JAHHAA CUCTEMA HE COLEPXKUT
HedTV B CBOGOLHOM COCTOSAHUN U He
IIPUBOAUT K 06pa3oBanmio HebTAHON
IUIEHKU.

B ycnosusx 6ypenus Ha 60bUINK Ty
GuHax B mpolecce fL06LYY, UCCTIEL0BA-
HUN WIN TIYIIEHUN CKBaXKWUH
BO3HUKAIOT CJIOXKHOCTU, CBA3AHHLIE

C IPUMEHEeHUEM PACTBOPa, KOTOpLIE
MOTYT YIPOXaTb Baumm BnoxeHUAM.

Coueranne HU3KOI TEMIIEPATYPLL
W BBICOKOTO [JABJIEHUSA MOXKET IIPUBECTU
K BHITAZIEHUIO COJleil Win 06pa30BaHMIO
MIPENATCTBYOWUX A06LIYE TUPATOB,
napaduHoB 1 achansreHos. Jliobas
W3 3TUX TPO6JIEM MOXKET MPEACTABIATD
Cepbe3Hy10 yrpo3y BceMy Bauremy mpo-
eKTy.

Komnanus M-I SWACO paspaboTana
KOMITJIEKCHLIN ITOAX0], HAllpaBleHHbI
Ha 9KCIUIYATalui0 CKBAKUH B OIITU-
MaJIbHOM pPeXXuMe [iaXe IoCle TOTO,
KaK OHW OBIIN 3aKPHITHL HA ITPOJ0ILKU-
TENIbHLI ITepuoj BpeMeHu. B pamkax
Haurero moaxoza o obecrneyeHuno
TIPUMEHEeHUA PAcTBOPa MHI IIpefJlaraeM
JIMHUIO BBICOKO3G(hEKTUBHBIX U30715-
LIMOHHLIX ITaKepHLIX UAKOCTel Ha
BOZIHO OCHOBE U COBCTBEHHBIN ITPO-
TPaMMHLII TPOAYKT [J1 YCTPaHEHNA
MHOTI'MX TPYAHOCTE, CBA3AHHLIX C KOH-
BEKTUBHOW ITOTEPEI TeIla B KOJiblle-
BOM ITPOCTPAHCTBE.

J130aBbTeCh OT IIPOO2€EM,
MeIIaIoNmX A00bIUe,
B CaMOM Hadaze

V301A1M0HHLIN TAaKepHLIA PacTBOP
SAFETHERM kommaruu M-I SWACO mo-
MOTaeT ITPeOf0JeTh TPYAHOCTU, CBA-

OcobeHHOCTH

® MuHUMM3UPYET ITePeHOC Termna
W ITOTEPU KOHBEKTUBHOTO TeIlla

® JIpocT B MPUTOTOBIEHUN U 3aKaUM-
BaHWU B CKBAXKWHY Ha 6ypoBom

© JKOJI0rMYeCcKn 6e30macHbe KOMIIO-
HEHTH

© Co6CTBEHHAs KOMITLIOTEPHAS MO-
IieNb U1 pacyéra nepeHoca Termna

® BydepHblit pacTBOP UMEET YPOBEHb
PH, Heo6XOAUMBIIA A1A 3aMefIeHMs
Ipolecca Kopposumn

® TepMuyecku yCTONYUBLIN

3aHHbIE C HE6NArOMPUATHLIMU TEMITe-

PaTYpPHLIMU YCII0BUAMM, KOTOPLIE MO-

TYT TPUBECTU K COKPALEHWUIO YPOBHSA

Bo06LIYE VIV TIONIHOMY €€ IpeKpa-

meHno:

e JlepeHOC TEIUIOTH OT J06BIBAEMBIX
XWAKOCTe, IPUBOJALINIA K [TOJ1yYe-
HUIO ITPOAYKTA, HECOBMECTUMOT'O
C JOCTYITHLIM Ha3€MHLIM TEXHOJLOTU-
YeCKUM 060pyZ0BaHNEM

® MHOrouuncieHHble 06CcaAHbIE KONOH-

Hbl, I7le [TepeHOC TeIla B KOJIbLEBoe

IIPOCTPAHCTBO (€3 fjabHeIero Bh-

XOZla MOXEeT IIPUBECTY K MOBLILIEHNIO

TEeMIIePaTyPhl W laBJlIeHUA B 3aMKHY-

TOM ITPOCTPAHCTBE, YTO ITPefiCTaBAAET

CepbEe3HLIl PUCK pa3pylreHus obcan-

HOW KOJOHHB

OcTaHOBKA CKBaXKWH Ha KOPOTKUeE Tie-

pvionbt A7l TPOBELEHNA PEMOHTHBIX

PaboT BLI3LIBAET TEMIOBOE pacuInpe-

HUE U CKaTUe TPYD, UTO CHUKAET Ha-

IIPAXKEHUA B METAJLIE U MOXKET

HapyLIUTDb CLierieHne 06CafHbX

Tpy6 C LLEMEHTOM

OTnoxenune mapaduHos u coneil,

IIPUBOAALLEE K 3aKYIIOPUBAHMIO IKC-

IULyaTalNoHHOM! KOJIOHHBI U Cepbe3-

HBIM OIlepalOHHLIM PUCKaM

OcnabneHue KpyTALEro MOMEHTA

CBUHYMBAHUA Pe3bOOBLIX COETUHE-

HWM, YTO CTABUT IO, YIPO3Y L1e10CT-

HOCTb 371aCTOMEPHOT'0 U 1]eMEHTHOT'0

VIUIOTHEHUA U MOXET BIVATb Ha CTa-

OWIBHOCTb CKBAKWUHEL

IIpenmyimecrsa

e IIpenoTBpalaeT paspyuexHue 06-
CaHOW KOJIOHHBI

© COBMECTUM C 6ONILUINM KOJNYECT-
BOM 371aCTOMEPOB U PAcTBOPOB
W TEXHOJIOTNYECKUM 060PYZA0Ba-
HUEM

e [103BOJIAET OCYLECTBUTb MOLEIUPO-
BaHUE TEPMUYECKOTO TIOBEAEHNS
PacTBOpa A ClieHapUeB 106N
WU 3aKPBLITUA CKBAXUHBLL

® CHUXKaeT PacXOfbl

e Croco6CTBYET MAaKCUMMU3ALUN 10~
6b1un



SAFETHERM
yAepXKBaeT Terao0
B HY>KHOM MecTe

CrienmanbHO paspaboTaH ans rny6oko-
BOJHOTO, HU3KOTEMITEPATYPHOTO ITPU-
MeHEeHWA U IPUMEHEHUA B YCIIOBUAX
BEYHOMN Mep3n0Thl. PacTBop SAFETHERM
Ha BOJHO 0CHOBe 00ecIieynBaer Tell-
JI0BY10 3aWMTY ANs A06bIBaeMoit Bamu
HedTU:
® MUHUMWU3UPYET NIePeHOC Tera OT
IKCIUIYaTAUNOHHON KOOHHLL
® CoepKuBaeT KOHBEKTUBHYIO IIOTEPIO
TeIlla B KOJIbLIEBOM ITPOCTPAHCTBE
[TomoraeT KOHTPONUPOBATL POCT LaB-
JIeHUA B 3aKPHITOM KOJ1blleBOM ITPOCT-
paHcTBe
[lopnep)uBaeT TeMIepaTypy pacTBo-
Pa Ha MOBEPXHOCTU A1 0becrneverus
COOTBETCTBYIOWIEr0 KauecTsa fA00bI-
BAEMbIX XUJKOCTEN
CoBMeCTUM C 6OBIIUM KOIUYECTBOM
PacTBOPOB, 371aCTOMEPOB U APYTUX
KOMITOHEHTOB B Pa3/IMUHLIX CKBA-
XUHAX
e lImeet cnaboe BO3aeNCTBUE HA OKPY-
ALY CPEeny B CyYae YTEYKU
ObecreynBaeT BLIHOC 10OLIBaEMOi
XWIKOCTU Ha TIOBEPXHOCTb B TIpefe-
JlaxX TEMIIEPATYPHOT'O PEXUMA TEXHO-
JIOTUYEeCcKOro 060pynoBaHUA
Bxniouaer B cebs TepMocTabunmn3aTo-
Pbl, UHTUOUTOPLL KOPPO3UM U TIOTTI0-
TUTENN KUCJI0POZA
OcTaeTcs TepManbHO YCTONUUBLIM
IIPU PA3INUHLIX TEMIIEPATYPHBIX YC-
JI0BUAX W IaBJIEHWUU B TE€YEHUE IIPO-
LOJLKUTENbHBIX TIEPUOL0B BpEMEHN
© YcTpaHAeT KOHBEKLUIO i7isl CHVUKEHUS
Hanpsbkenus Ha HKT, o6capHyto Ko-
JIOHHY, VIUIOTHEHUA U CLeTJIeHNA Lie-
MeHTa
Bonee HusKoe faBnenue mpu LUpPKYy-
JIAILMU U TEPMAJIbHOE paclIupeHne
03HAYaeT MeHblee 0cnabnenne pesb-
6OBLIX COEUHEHUN U KPYTALLETO MO-
MEHTa ITPU CBUHYUBAHUUN

e YcTpaHaeT Heo6X0ANMOCTb B MEXAHU-
YecKoil n30nauun TpyOHLIX MydT mpn
WCITI0/1b30BaHWU TIPU UCITOJIb30BAHNUMN
BakyyMHoOM usonauun HKT

KomrtoHeHTH!,
CIIeIaabHO
pa3paboTaHHbIe

AAsL 3aIIVITHI OIIeparii
00BN

¢ OcHoBa pacTBOpa IIPENATCTBYET Iie-
PEHOCY TeIlna, He COLEPXUT B3Be-
IIEHHBIX TBEPALIX YaCTN]

e MoxeT 6LITb paspaboTaH Aas UInpo-
KOTO CITeKTpa II0THOCTEN 0T 8,33 1o
12,5 dyrTos/rannox (1 go 1,5 r/cm?)

® BydepHbIN pacTBOP ABNAETCA UHIU-
GUpYIOLIUM U UMeeT ypoBeHb PH, He-
06XOANMBIN 151 MMHUMU3ALNY
KOppo3un

Traditional
packer fluid

¢ TYpaBANIECKU ONITUMU3UPOBAHHBIN
D715 TONLYYEeHNA HU3KUXK 3HAUEHW
I/IaCTUYECKO BA3KOCTU U YBENNYEH-
Hbix 3Havenuit BHCC w mpepena rexy-
yecTu

[Inockuit peonornyeckuii mpopuib
IIPU 3HAUUTEJLHO Pa3HOCTU TeMITe-
paryp

TepMuyecku cTabuieH B TeUEHUE
IIPONOJKUTENIbHLIX TIEPUOJI0B Bpe-
MeHU

MoseT mpuroTaBnuBarhca Ha 6y-
poBoO

MoxeT 3akaumBaTbcA PU 60TLLION
CKOPOCTY uepe3 HeboblIne TPYObE

W KJlaMlaHbl C PETYAUPYEMBIM CEYeHU-
€M C MMHUMAJIbHEIMU TIOTEPSMU 1aB-
JIeHUA OT TpeHwus B Tpy6e

SAFETHERM
insulating
packer fluid

Production
zone

Pacmsop SAFETHERM co30aem u3onupyowutl 6apsep, yempaHaiowuil nomepio menia 0o6bl8aembimu
JKUOKOCMAMU 8 YCOBUAX 3AKPLIMUA CKBWKUHBL UNU 8 YCI0BUAX CMABUIbHOLU 000bIHU.

BUHYaVIhHYAIVE VLI0MTIK
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SAFETHERM

Conductive

Conduction is the transmission of heat across
matter and is always directed from a higher to
a lower temperature. Thermal conductivity

is defined as the heat transferred through

a medium as a result of temperature differ-
ence.

=@onvective

Convection is the internal movement of currents
within fluids. It can be described as the density-
and heat-driven cycling, transfer or circulation
of energy through which material initially
warms up and becomes relatively less dense, ris-
ing, then cooling and becoming relatively more
dense, and finally sinking.

3amaTeHTOBaHHOE TECTOBOE YCTPONCT-
BO /1A OIpefiefleHnA TeIUI0MPOBOJHOC-
TU U TEIJIOEMKOCTU U3MePAET Kak
TEIN0NIPOBOAHOCTD, TaK W TEII0EM-
KocTb. KoHeTpyKumMa onTuMusnpoBaHa
1oz, pacTBOpbI fepurensa-Banknu ¢ Hu3-
KoM TemyompoBoaHoCTbI0 (0T 0,16 10
0,07 GPUTAHCKUX TEIUI0BHIX eAUHUL/
yac/° F) c BbIcOKO1A BA3KOCTBI0. B 3aBU-
CUMOCTM OT TEIUIOMPOBORHOCTU pac-
TBOPA, OCTAHOBKA KOHBEKLUW CBOIUT
TOTepu Tema K MUHMMyMY. [Ipu Hava-
Jle KOHBEK1MY, 0011as [0Teps Terna
MOXET Pe3Ko yBenuuuthes B 30 u 60-
nee pas.

YeTpoiicTBO [1 U3MEpEHUA TeIo-
IIPOBOZHOCTU COCTOUT U3 HEGONBLUIOTO
WCTOYHUKA UTaHNs, 6710Ka 06paboTKn
LAHHBIX U Y3712 30H7a/UCTILITATENLHO
KaMmepsl. YCTpoicTBO UMeeT He6Oob-
LIy10 IUI0WAZlb OCHOBAHUA W UCIIONb3Y-
e craxpapTHbiit IIK ans cbopa
LaHHbIX. [lonyyeHHbIe MACCUBLL laH-
HBIX IT0 TEMITEPAType, CUjle TOKa, Ha-
TIPSUKEHNIO M BDEMEHU 3aTeM
KOHBEPTUPYIOTCA B BEIUYUHEL TEIUIO0-
TIPOBOAHOCTU C TIOMOLLbI0 COOTBETCTBY-
10IUX MaTEMATUYECKUX HOPMYIL.

Koasdpprmment
KOHBEKTVBHOI1 Ilepeaaun
terniaa SAFETHERM -

B 25 pa3 MeHbIIIe,

4eM y BOABI

Cucrema mpoeMoOHCTPUPOBaa Ipe-
BOCXOJJHY0 IIPOVN3BOJUTENILHOCTD 10
BCEM JIeBATU KPUTEPUAM B OTpacie-
BOM UCCJIeZl0BAHUMW, IPOBELEHHOM
KpymHon HedTenoObBalomeit KoMmna-
HUell B HE3aBUCUMON 1abopaTopum.
PactBop nokasan ko3gduuuneHT Kou-
BEKTUBHON Iepefiauu Temna B 25 pas
6onee HU3KWIL, YeM y BOLHL. IIATH
WU307IMPYIOLINK TTAaKePHBIX XULKOCTEN
OT Pa3NUYHLIX II0CTABLINKOB YCIYT
OBIIY UCTILITAHHL IO CTIELYIOLUM KPU-
TepUAM:
® Bo3peticTBue TeMIIEpaTypHL Ha BA3-
KOCTb
® Peonoruyeckue CBOWCTBA IPU HU3-
KUX CKODOCTAX CABUTA

e CraTuueckoe crapenue mipu 200° F
(93° C) (ucnbiTanma B Tevenme 1, 14
W 28 pHen)

e CraTuueckoe cTapenue mpu 250°
n270° F (121° n 132° C) (ucmbiTa-
HUA B TeyeHue 1, n 14 nHent)

¢ [IUKAMYHOCTb (UCITLITAHUA B TEYEHUE
24 pHei, ot 40° mo 200° F [oT 4° mo
93° C], n ot 40° mo 300° F [oT 4° no
149° C])

® Fann 70 — Peonornyeckue cBoicTaa
IIPU TEMITEPATYPE U IIOF, flaBlleHUEM

® TernompoBOAHOCTD

® KospduumneHT KoHBEKTUBHO TTepe-
Jauu Temna

e Cuwkenue pH (cHwxenwe po 7,0, cra-
TUYecKoe crapenve 72 u mpu 200° F
[93° C])

PacrBop SAFETHERM nokasan cambie
TIOCTIefl0BaTEe/IbHbIE PEOJIOTNYEeCKUe
csoiicta (JJHC n mporpeccusHoe cTa-
TUYECKOE HAIPAKeHWUE CABUTa), CaMyto
CTaOWJIbHY10 U PaBHOMEPHY10 POU3BO-
IWTENBLHOCTD B TeYeHUE 28-HEBHOTO
TIepUOza, U CaMY10 BEICOKYO TepMUIeC-
KY10 CTaOUIIbHOCTD (IIpUbaMKatomyocs
k 270° F [132° C]). Ceunduraumamm
LA UCTILITAHWIA TPETHUX CTOPOH ObUIN
LONrOCPOYHAas CTAObUIBHOCTb U CTa-
6unsrocTs o pH mpm 200° F (93° C),
9,0 bynTOB/TannoH, n 0,20 6pUTAHCKNX
TEIoBbIX efununL/4/dyt/°F.

SAFETHERM -
9KOAOTTIECKI
0Oe3omacHasI crcreMa

KomnoHeHTs! cuctemst SAFETHERM 6bi-
7V CITEL{UANILHO 0TOOPAHbL C YIETOM
MWHUMAJIbHOTO BO3LENCTBUA Ha OKPY-
JKAIOILY0 CPeNy, TAKUM 06pa3oM, CMAT-
Yas HeTaTUBHbIE MTOCTELCTBUA
CNlyYalHBIX Pa3nuBoB HeGTU UK Apy-
I'MX HempeBUAEHHBIX 06CTOATENILCTB.
JanHas cucteMa Ha BOLHOW OCHOBE
knaccuguumposara o Knacey E ansa
npumeHeHuA B CeBepHOM Mope.

[Ina mpumeHenus B Mekcukaxckom 3a-
JVBE, JaHHAA CUCTEMA HE COLLEPKUT
Hed TV B CBOGOZHOM COCTOSIHUM W He
TIPUBOAMT K 06pa3oBanmio HehTAHO
TUIEHKU.

Ucnonb3oBatue 0603HayeHus SAFE B Ha3BaHUM MPOLYKTA He YKa3blBaeT U He [0APa3yMeBaeT ero 6e30MacHoCTb ISl IePCOHa-
na. [lepconan, paboTaromuit ¢ JaHHEIM MaT€PUAIOM, 00513aH 03HAKOMUTLCA W CI1E0BATh BCEM UHCTPYKLMAM IO 6€30IMacHOCTU
W IPaBWILHOMY 06paleHnio, COREPKALMMC B ITACIIOPTe 6e30MIaCHOCTU MaTepUana.
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Ionmwiti Habop ycnye ona onmumusayuu Bawetli 006bivuU ¢ npuMeHeHUeM XuoKocmell
3aKAHYUBAHUA, He cooepxauyux maepdoll ¢asbl

NMPNMNMEHEHWE

Beperosbie 1 Mopckue GypoBbie ycTa-
HOBKW, I7le 711 UCIIOJIb30BAHUA CUCTEM
CONSIHBIX PACTBOPOB TpebyeTcs yaaie-
HUe CYCIIEHAUPOBAHHbIX MaTE€PUaJloB,
BKJLIOYAA YTAKENUTENY, BHIOYPEHHBIN
LInaM, Mexnpumecw ot nepdopaumm,
TIeCOK, MUHEPaJIbHbIE OTIIOKEHWS,
PXXaBUMHY, U MHOT'0€ [ipyroe.

.I'IPDEJ'IEMI:I

B mpouecce UMPKynALUN B CKBaXXUHE CO-
JIAAHBIE PACTBOPHI /1A 3aKaHINBAHUA 3a-
IPA3HAIOTCA TBEPAOiA (ha30ii, CrIocobHOM
6710KMPOBATh IJIACTOBLIE TOPHL U tepdo-
PalMOHHbIE KaHabl, 3HAUUTETIBHO CHU-
as ckopocTb #o6brau. Takas TBepzas
®asa TaxKe MOXeT MellaTh Hazyiexalle-
My QYHKLIMOHMPOBAHWIO KOMIIOHOBOK
L7174 3aKaHUMBAHWSA, YTO MOXKET IIPUBECTU
K 3HAaUUTENbHbIM 3aTpPaTaM, 0COOeHHO

B CJIOXHBIX CKBKMHAX.

BlrPEwWEHMSA

Kommanua M-I SWACO criocobHa paspa-
60TaTh mporpammy 1o oyucrke II3I1

B COOTBETCTBUU C TPE6OBAHUAMMN KOH-
KDETHO CKBXUHLL IIPY IIOMOLIN HO-
BbIX QVILTPALNOHHBIX YCTAHOBOK

¢ AnaroMoBoWi 3emineit ([13), ucronb3y-
101INX HOBEWLIYIO BEICOKO3GQhEKTUB-
HY10 TeXHOJIOTNI0. YCTaHOBKN
3KCIULYATUPYIOTCS TEXHUKAMM, TIPO-
LIe[LIVMU TIOATOTOBKY B CEMU OTLET1b-
HBIX TPEHWUHTOBLIX KypPCax,
BKJLIOYAIOIUX OOUIMPHYIO 3HAHWA TI0
Bompocam KOTuII3B.

. 3KOHOMWKA
Hcnonb3oBaHue HoBeliuero 060pyaosa-
Hus oT Kommarun M-I SWACO cokpaiaer
BpPEMsl IIPOCTOA [ij1s PEMOHTA, a ITPEBOC-
XO[IHAs KOHCTPYKLUA 0becrieuynBaet Gui-
CTpy10 3aMeHy Habusku ¢punbrpa. Bonee
sthdexTuBHan Gunbsrpaums obecreumsa-
€T IIoJIyueHne 60j1ee YUCTHIX PACTBOPOB,
YTO 06ECIIeYnBaET MUHUMU3ALINIO TI0-
BPEXAEHUS KOJUIEKTOPCKUX CBOWCTB
TIPOAYKTUBHOTO IUIACTA.

.SKCIJ'IDFI/IHHCICTb

I dHeKTUBHOCTD U KOHCTPYKLUA GULT-
PALMOHHBIX YCTAHOBOK KOMITAHUU

M-I SWACO no3BonsieT 06pabaTsBaTh
PacTBOpHL Ha OYPOBOIA, @ BLICOKast 3d-
(beKTUBHOCTb KapTPUILKEN COKpalaeT
06beMbt 0TX0z0B B 10 pas. Kommanusa
M-I SWACO Take rorosa IIpef0CTaBUTD
YCILYTU IT0 BOCCTAHOBJIEHUIO, TAKUE KaK
yAIEHeE XKene3a U KOHTPOJlb COAep-
KaHWUA YII1€BOOPOLO0B U KOHCUCTEHT-
HOW CMa3ku.

Ha ceropHAmHWN aeHb BPAL, U Cylie-
CTBYET XOTb OUH 37IEMEHT OYpeHus
CKBAXXUHBI, HE VMEIOINiA pelraoero
3HaYeHUs Ha KaKOM-1M60 JTare CTpou-
TENbCTBA CKBAXUHBL. JTO ONIPELeNIeHHO
OTHOCWUTCA K ITPOLECCY 3aKaHYUBAHUA
CKBa)KUHBI X BCEM OTHOCALIUMCA K He-
MY COCTaBNAIOWUM, 0COOEHHO 3TO Kaca-
€TCA UUCTOTHI KUAKOCTEN
3aKaHYMBAHUA.

HedrenobniBatomme KOMIIaHUY [i0-
BEPAIOT 060PYA0BAHNIO U YCILYTaM II0
ouuncrke II3IT kommarun M-I SWACO,
06ecreynBaInM MoAyYeHUE CONAHBIX
pacTBopoB 6e3 TBepAoit a3kl besomac-
HBIM, HaIeXXHEIM X 3KOHOMUYECKU PEH-
TabeNnbHLIM CII0CO60M.

Bonpocer o0ecrieveris
Ka4eCcTBa, OXPaHbI TPY4a,
IIPOMBIIILAEHHOM!

Y 9KOAOTIEeCKO
0e30IacHOCTI

TToMumo TOTO, YTO HAWW HUNBTPALU-
OHHBIE YCTAHOBKU W IPYTUE KOMIIO-
HEHTH 6071ee HOBLIE, YeM 60bLIas
yacTb 060pyA0BAHNA HALIUX KOHKY-
PEHTOB, OHU TaKXe 000PYLOBaHbL
s obecrieyenuna 6e30macHoCT
OIepaToOpOB W 3KOJI0INYECKO He30-
TTACHOCTU.
o Tlop0HBI M LITOPKU ANA IIPEAOTBPa-
meHUA 3arpasHeHnin
¢ CeptuduLMpoBaHHbIE CTPOIILL
W cepbrIun
e JIpocBeprleHHbIE TaKeNaXHble ITPOo-
VIIVHBL, IPOXOAAIME EXETOAHYI0
cepTudmkauuio
® YcrpoiicTBa A1A TPef0TBpalleHus na-
IeHun
e JInowaznKku 4ns N301ALUN Pa3inBoB



© Crioco6HOCTb PAbOTHL C PACTBOPAMU
C Tpe6OBAHUAMM HYJIEBOTO CHPOCa,
TAaKUMU Kak ZnBr

e CoeanHeHUA U3 HepKaBelollen cTanm
C IPeLOXPaHNTENbHBIMU WTUDTAMN

e [llnanru, mpourefuine UCILITAHUA HA
MaKCUManbHoe paboyee faBineHue

Cucrema nogaun 43
HAaCBITHIO

C 1998 ropa xommanus M-I SWACO mo-

CTaBJAET IIEPBYI0 B OTPACAN CUCTEMY

mopayun J13 HaCIMbIO ANA LOTIOIHUTE b

HOTO0 yAa06CTBa U 06ecrieyeHns IIPOMbI-

LI7IeHHO 6€30TTaCHOCTY U 0XPaHBI

Tpyza. IIoNHOCTbI0 3aKpHITas YCTaHOB-

Ka UMeeT TOYHOE yIpaBjleHune u obec-

IIeYNBAET CYLeCTBEHHbIE

MPeNMyI1LecTBa.

® 3HaYNTENbHO COKPALAET BAbIXaHNE
ITbIIN

e He TpebyeT NOQHATUSA BPYUHYIO,
WUCKII0YAET TPABMBbI CITVHLL

e He MpWBOAUT K 06pa30BaHUIO OTXO-
LOB B MellIKax Wi Ha MTOAA0HAX

® BopoHenpoxuLaeMblit GUALTPYIOWMii
marepuan 13

BecmapHbiil pesepsyap 0na duamomosot
3eMau.

BricoxosgppexmusHble peweHus om komnanuu M-I SWACOno ouucmxe I131] muHumu3upyom spema
npocmos u nospexoeHue KONeKMOPCKUX CBOUCMS NIacma, 8 Mo e 8peMs, COKpaujas omxoosl U 3a-
mpambsl no obecneyeHur 3Kon02u4ecKoll beonacHocmu.

e [IpOCTOTA SKCIUIYATALUN U TTOACOEAN-

HeHws; 060pyoBaHa THeBMaTUIeC-
KUMU BUOpaTOpamMu

e [JepBas cucTeMa B OTPACIU

o JlocTaBnaerca [I3 MeNKoro, CpeHero
W KPYITHOT'O pa3mepa

OGopyaosanue cucTeMb
noaaun /3 HacbIIBIO

Yeranosku [13 ot kommanuv M-I SWACO

WCIIOb3YI0T IIPOBEPEHHY0 KOHCTPYK-

1110, MOJLYYUBLIYIO TPU3HAHNE HE

TOJbKO 32 3G GEeKTUBHOCTb GUNbLTPa-

LMY, HO 1 32 HafleXXHOCTb, HU3KYIO IT0-

TPeOHOCTb B TEXOOCLYKUBAHUU

W IIPUMEHAEMbIE CPEZCTBA 3aLNTEL

OKpyKatolei cpenbl.

© TI1aCTUHBI C KOJIbL}eBLIMU IIPOKIAZ-
Kamu

® [IpoayBOYHbIE KlaMaHbl MaKCUMU3U-
PVIOT BOCCTAHOBJIEHUE PACTBOPA

® [ITTopku MUHUMU3UPYIOT BO3MOX-
HOCTb yTeveK

© KoHCTpyKuMA mnaxra

Pe3€pBH(lﬂ zuapasnuqecmﬂ ycmawroska.

— IlTapoBbie KnamaHbl OTKPHITUS/3a-
KPLITUA

— ®uTMHTU U3 HepxaBeloLel cTann

- PaspaboTaHbl Anf ycTpaHeHUs pas-
JINBOB HAXOAAWNXCA BHYTPU pac-
TBOPOB

— HcmbiTanst v cepTnduumpoBaHst Ha
TePMETUYHOCTb

® Pe3epBHble IMAPABANYECKNE CUC-
TEeMbL

BUNVdLIUND
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Ycayru

I10 BOCCTAaHOBAEHUIO
yI2€B0A0pPOAOB

V1 KOHCMICTEeHTHOM
CMa3Komn

Kommanmsa M-I SWACO mMoxeT ucrmons-
30BaTh CYLIECTBYIOLNE TEXHOLOTUN
1A 3¢ GeKTUBHOTO yaneHua Opraimu-
YeCcKUX KOMITOHEHTOB, He IT03BOJAI0-
WX YCIIELIHO TPONTU UCCNIEL0BAHUA
0 GOPMUPOBAHNIO CTATUYHON HeTA-
HOA IUIeHKU. ITO CHUXKAET [ToKa3aTenmn
TIPUCYTCTBUA YITI€BOJ0PO0B U KOHCU-
CTEHTHO CMa3Ku B PacTBOPe AJA 3a-
KaHYMBAHUA L0 YPOBHEW, JOIYCTUMBIX
nns copoca.
© PasnuyHbie pasMepst GUILTPYIOLEro
MaTepuana [3
JononuuTensHsle GuALTPyloLIne Ma-
TepUabl CIIeLMaNbHO AJA YAUIEHUA
VIJ1€BOLIOPOZLOB U KOHCUCTEHTHON
CMasku
CrmenuanbHo pa3paboTaHHbIe KapTpu-
IV, TIOTJI0WAt0INe YITIeBOL0POLLL;
OZIMH KapTPWK 3aMeHAET 1eCATb
CTaHAAPTHLIX KapTPUIKEN Ha
2,5 pronma (64 MM) aHanOINYHON
IJIVHBL
® BoccTaHoBneHHbIE HAa PACTBOPHBIX
y371aX pacTBOPLI TPOXOZAAT crieundu-
Kaluio 1o YI1eBOOPOAAM W KOHCUC-
TEHTHOW CMaske

JIByxceKyuOHHas yCmaHosKa.

— JJaHHBIN ITpolece YCIeurHo ue-
I0N1b3YeTCs Ha GEPEeroBLIX U MOP-
CKux o6bexTax. Kommanus
M-I SWACO ncrmonb3yert ero pas
BOCCTAHOBJIEHUSA 3arPA3HEHHOTO
YI71eBOZI0POAiAMU PACTBOPA, BO3-
BpAlLAEMOr0 Ha V3Ll A71A IIPUT0-
TOBJIEHUSA XUIKOCTEN
3aKaHUMBAHWUSA.

beperosbie ycayrn
II0 BOCCTAaHOBAEHUIO

Tlocne BoccTaHoBNEHUA Ha bepery,
kommanua M-I SWACO monTBeppaer,
YTO YPOBEHb COMIEPIKAHUA YTTIEBOLOPO-
0OB KOHCUCTEHTHON CMa3KU OTBEYAET

paspeurnTensHuIM TpeboBarmam Haum-
OH&JIbHOW CUCTEMbI TTPELJ0TBPALLEHUA
c6poca 3arpA3HAIOLMX BellecTs (Win
AHAJIOTUYHLIM TPeOOBAHUAM) U YTO
BOCCTAHOBJIEHHbIE PACTBOPLI OTBEYAIOT
crenuduKanmuaM HOBLIX PaCTBOPOB.
JInA pacTBOPOB MIOTHOCTbIO Honee

11,6 dyxTOB/rannox (1,4 Kr/n), komma-
Hua M-I SWACO mpon3BOANT BHIKYIT
UAKOCTE 3aKaHIWBAHUA Ha OCHOBA-
HUM 3aKJ110YEHHOTO COTTIauIeHUs ITo
06'beMy U MIIOTHOCTY XUAKOCTel. Bee
W3LePXKKY, CBA3AHHbIE C YTUIAN3ALUEN
VI71eBOAI0POLOB, HedTennama, orpado-
TaHHOM [[3 1 APYTUX OTXOR0B Ipolecca
BOCCTAHOBJIEHWA, JI0XKATCA Ha HeTen0-
OLIBAIOWYI0 KOMITAHUIO.

Tumosbie napamMeTpb 00CAYKIBaHIAS

0xxupaemoe copeprkanue

Tumn pacTBopa TBEpAOn asnt KoMmnnekT ¢punbrpoB
Yucras mopckas Bofa Husxoe Ounbrpst

Ha 2 wm 10 MUKpoOH
JIerkuii CONAHON pacTBOp: OdunbTphl
NaCl/KCL Huskoe Ha 2 wnn 10 MUKpOH
Consxown pacTBop OdunbTphl
cpegHeit mnotHocTy: CaCl2 Huskoe Ha 2 win 10 MUKpoH
ConsHoW pacTBOp cpepnHent 13 v dunbrpnt
mnotHoctu: CaCl2, CaBr2 Bricoxoe Ha 2 unu 10 MUKpoH
Taxenslii CONAHON pPacTBOP: Hwu3koe/ [13 . dunbrpnt
NaBr, CaBr2, KHCO2 BLICOKOE Ha 2 win 10 MUKpOH
OueHb TsXeNbIN I13 v dunbrpnt
conAHoit pactop: ZnBr2, CsF Bricokoe Ha 2 wim 10 MUKpOH




EBrnox Hacoca.

Huadpazmennniil Hacoc

BecmapHuiii pesepsyap ons J3

Awux c uRcmpymeHmamu

Kopsuma 0na wnareos

Oco0ennoctn u [Ipenmymecrsa

e HoBoe 060pynoBaHue, copepalee-
Csl B XOPOLIEM COCTOSIHUN

® Quucrka II3II ¢ mpumMeHeHNEM AUATO-
MOBOW 3eMM, pa3pabarbiBaeMas
B COOTBETCTBUM C TPEOOBAHUAMM 3a-
Kasuuka

e CrmeuumanbHo paspaboraHHas GubT-
pauus c IpuMeHeHNeM KapTpumxen

® Tubkme KoHGUrypauuu 06opyno-
BaHUA

© Xopouro 06y4eHHLIE TEXHUKI

® BoccTaHoBneHWE YII€BOOPOLOB
U KOHCUCTEHTHOW CMa3ku

® Penrenusa o GuabTpanumn BCeX COnA-
HBIX PaCTBOPOB

® Cucrema mopauu [I3 HaCHIITbIO

® Bonee BbicoKas 3pdeKTUBHOCTD
bunbTpaumun

® MeHblInit 06beM 0TXO,0B

© COOTBETCTBUE TPEHOBAHWAM ITO OXPa-
He OKpYXatolen cpenst

® Bonee 6e3omacHas pabovas cpena

e JIBa suadparmMeHHbIX Hacoca Ans 3a-
KauKu XMMpeareHToB

® KapTpupxu mnaTuHOBOrO Kj1acca Ha
33% Gonee 3 hHEKTUBHLL, YeM CTaH-
LAPTHbIE KAPTPUIKU CTEPIKHEBOTO
TUMa

® VnaneHnue TuollMaHara

® dunbTp-mpecc I3 1 6710KW My JIbITbL
TIOAXOZAT A1 OTPaHUYEHHbIX ITPOCT-
PaHCTB

® Pe3epBHLIN 'MAPABINYECKUIA HACOC

BNvdLauD
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DE FILTRATION UNITS PLATE AND FRAME SKID

besomacHoCTh
nu 9KC1'I11yaTaI_H/ISI

® Kommanuna M-I SWACO npenocTaBnser
JIeCTHULBI C KAKAOW YCTAaHOBKON
® YcTpoiicTBa C HAaTAXHBIMU KaHaTaMuU
INA IPeAoTBPalleHUA TafeHnA
© Bnoku Iy nbItbl 060pyA0BAHLL IOPYY-
HAMU
BecrapHbie pe3epByapht Ajls Anaro-
MOBOA 3eMJIV CHUXKAKOT BEPOATHOCTD
TOJlyYeHUA TPaBMBbI CITUHbIL ITO CPaB-
HEHUI0 ¢ He06X0ZANMOCTbI0 IIEpeMe-
LEHWA MeLIKoB
BesomacHsie ycnoBus paboTht 1 3KC-
TyaTaluv 060pyLoBaHUA TPEOYIOT
HalM4YUA CBOGOJHOTO TPOCTPAHCTBA
B 3 thyra (0,9 M) BOKpYT 060PYAO-
BaHUA
Bce dunbrp-mipeccst I3 v 610Km
Iy/IbITHL MOT'YT WITa6enpOBaTLCA
MaxcumanbHas cKopocTb GunbTpa-
1Mu cocTasnseT oT 12 no 14 6appe-
nen/MunytTy (ot 1,9 fo 2,2 mM3/Mux)
(9MCTHII PACTBOP C MMHVUMAILHBIM
CoZepXaHueM TBepoit hassl unu 6es
Hee). YUuTbIBaA COEpKaHUE TBEDP-
IO (haskl U TOTHOCTY, CPELHAS CKO-
pocTb GUILTPALUK COCTABAAET
10 6appeneit/MunyTy (1,6 M3/MuH).
[InoTHOCTS, BA3KOCTb U COAEPKAHMNE
TBepAON hassl ABNATCA GaKTopamy,
OIpefenAomUMU CKOPOCTb QUbTpa-
1mu. MexaHuuecku, cKopocTb GunbT-
palnm CHUXKAETCA C YBEIUYEHUEM
IJIMHBL IPUEMa Hacoca.
© CpepHas GubTpyIOWan CioCOGHOCTL
[13 (byHTOB/6appens) 3aBUCUT OT
BA3KOCTY, IJIOTHOCTYW U COLLePKAHUA
TBepAoN hassl
Cpeptee KONNUECTBO LMKIIOB QUILT-
palnm 3aBUCUT OT BA3KOCTU, IUIOTHO-
CTW W COLEPIKAHWUA TBEPAO ha3bt

"Haskel is a mark of Haskel International, Inc.
Carboline is a mark of Carboline Company.

DKCIAyaTalyiOHHbIe
XapaKTepUCTUKIA

¢ TonumHa GUALTPaLMOHHON KOPKK,
aonmst (Mm): 11/4 (32)

® PasMep INACTUHBLI, LIOUMBL (MM): 47 X
47 (1200 x 1200)

e DubTpyIolLee MOI0THO /TIOANITPOITUA-
JIEH CO BIIUTLIM UIHYPOM BLICOKOM
TUIOTHOCTY [i/1s YCTAHOBKU C 3aTSKKOM

® BLieMKW PasTPy3Ku IO YeTHIpeM yr-
J1aM C 11eHTPaJIbHON Mofavent

e Marepuain KOHCTPYKLUW: TIOJIUIIPO-
mnex

° KonblieBble MPOKIAAKU U3 STWIEH-
IIPOINIIEH-MOHOANEH 371aCcTOMEpa

e ITUPKYNALMOHHbIE KaHALLL ITO BCE
omaan

e MakcuManbHOe pabovee AaBneHue
100 dyHTOB/KB.AWONM (7 6ap) mpu
paboueii Temneparype 120° F (49° C)

Crannna

¢uabTp-npecca

e Tum 060pyznoBanus ans 6ypoBoit yc-
TaHOBKU

e PacyerHoe faBnetue: 100 ¢pyHTOB
(7 6ap)

® BoKOBbLIe HAITpaBAtomue 1o Bcen
LIMpUHE U3 Hepxasetowei ctanu 304

© CMBLIBHOW JIOTOK U3 HEpKaBelolen cTa-
nu 304, mpuBapeH Ha MecTe: 36 Atoii-
MOB (914 MM) Iy6UHOM € HaKJI0HOM
12 proiimoB (305 MM) OT Kpas fio Kpas

e crmbiTanHble U cepTUbuImMpoBaHHbe
TIO[YbEMHbIE ITPOYIIUHEL

® MoHTa)XHas IJ101aaKa Ajis CMLIBHOTO
Hacoca

e J[asbl AnA BUILYATOTO ITOrpys3uunKa
B OCHOBaHUU

I'mapasandeckas
3aMBbIKalOIasl CrcTeMa

® [uapaBInyecKUn UWINHAP ABONHOTO
JIencTBus

e [lITok UMAMHAPA U3 HepXaBelowen
cTanu

¢ CnBoeHHbIe I'MAPaBANYeCcKne HacOCkl
Haskel®

Cucrema okpackn

e [TeckocTpyitHas 06paboTKa meckom
10 6en10ro MeTaa s TOATOTOBKU
Marepuana mo SSPC-SP10

e CrienmanbHas TPEXCIOMHAA cucTeMa
okpacku Carboline”

Iloaarommmit
1 pa3rpy304HbIN
MaHN(OAbABI

e Marepwuan koHcTpykumu: Sch 20, He-
pxasetowan cranb 304

o JIByxCTBOpYATbIE KAIlaHbl U3 [IONIN-
BUHWIXI0PUAA

® BriycKHble U BBITYCKHbIE COEANHEHUA

Ha 4 nroima (102 mm)
® KnamaHsl ¢ MeXaHWYeCKUM yIIpaBJie-
HUeM

b0k myapribt

® PasMep, AnvHA X LIMPUHA X BLICOTA,
byt (M): 14x8x 7,5 (4x 2% 2,29)

® Bec, hynT (Kr): 8000 (3629)

e 060pyL0BaH ABYXCEKUNOHHO
KapTPUZAXHOW YCTAHOBKON, COREP-
)amen 10 KapTpumKet yHUKaNbHO!
KOHCTPYKLUY IIaTUHOBOTO KJlacca
C HAPY)XHbIMM JUaMeTpoM 67 Aioiima
(165 mm) unn 30 cTaHAAPTHLIX Kap-
TPUAXKEN C HaDYKHLIM IMaMeTPOM
2Y, nonima (64 mm). (Kaprpumxu
IIaTMHOBOTO Klacca Ha 33% Gonee
3bdeKTUBHLL, YeM KapTPUaKU
CTEPXKHEBOT'O TUMA. )



® Kanelit KapTpUaX UMeeT ANUHY
40 provimoB (1016 Mm)

® Ha 3ameHy KommekTa 10 kapTpumxei
YXOAUT PUGANU3NTENLHO 10 MUHYT;
yAaleHe KapTPUKeli He BLI3bIBAET
3aTpyAHEHUN

® BJ0K IyJIbITHl MOXKET OLITh YCTaHOBJEH
nosepx GunbTp-Tpecca

® JlecTHULA U YCTPONCTBA C HATAKHBIMU
KaHaTaMmw s MpefoTBpalleHuA maze-
HUA BKJIOYEHL

baoxk Hacoca

® PasMmep, yIMHa X LIMPUHA X BBICOTA, GY-
Tht (M): 10,42 x 3% 6,42 (3,18x 0,9 x
1,96)
® Bec, yuTs (Kr): 3500 (1587)
o [IpoussopuTens aurarens: Deutz”
- I[Ipon3BoaUTENbHOCTD, KY6.AIOMMBL
(em?): 353/371 (5785/6 080)
— MowHocTs, n.c.: 85
® [IpoussopnTens Hacoca: Gorman-Rupp”
UBB60-B
— Pa3smep, grovimbt (MM): 4 X 4 (102 x
102) camMoBCachIBAOLWUI LieHTPObEXK-
HBI
- MowrocTts: 14Y, 6appens/MuH mpu
75 dyuTOB/KB.At0MM (5 6ap)
e dunbrp-mpeccst /13 1600, 1500, 1200
1 800 DE 1 6710K1 IY/IbITHL MOTYT LITA-
6enuposarbcs
® MakcuManbHas CKOPOCTb GUbTpamumn
cocTasnser oT 12 no 14 6appenei/mu-
HyTY (0T 1,9 10 2,2 M’/ MUHYTY) ANs
PacTBOpa C MUHUMAJIbHBIM COflePXKaHU-

eM TBepAoi haskl uam 6e3 Hee; cKo-
POCTb GunbTpauuu 6yLeT MeHblre s
PacTBOPOB C YBENNYEHHLIM COflEPKAHU-
eM TBepZLOon ha3sbt

JonoanuTteabHOe
00OpyAoOBaHIe 1
3aIUTHBIE YCTPOJICTBA

BecrapHbie pe3epByaps ana 13

® PasMep, [JIMHA X LIUPUHA X BLICOTA, bY-
TH (M): 4X5% 7,42 (1x2%2,26)

® BecrapHbie pe3epByapst A /13 BMema-
10T 1800 dyHTOB (816 *KT) I3

® BecrapHble pe3epByaph Ana I3 umetor
Bec 850 ¢yHTOB (386 KI) B yCTOM CO-
CTOAHUN

A3 B MemKkax

® J13 moCcTaBNAETCA B MEWIKAx o 25 1 50
¢bynTOB (111 23 KT)

AunadparmeHHbI
HACcoC AAs 3aKa9KI
XVMIMpeareHTOB

® TyI: mHeBMaTUUeCKUi
e Pasmep, aronmsr (MM): 2 (51) u 3 (76)
e TIponssopurens: Versa-Matic?

Kopsuna aas maaxros

® Pasmep, /IMHA X LIUPUHA X BLICOTa, QY-

Th (M): 22X 4%3(7x1x0,9)

Bec, hyHTsI (Kr): 4500 (2041)

JlnvHa u pasmepsl WNAHTOB:

BONbUIMHCTBO NINAHTOB MOCTABAETCA

B cekumax mo 20 ¢yTos (6,1 M)

— IOJAIOLUE U PA3TPY30YHbIE LIIAHTU
IVaMeTpoM 4 fitoiimMa (102 MM) ¢ co-
eMHEHNAMMN U3 HepaBelolei cTa-
JIW C TPEOXPAHUTENILHLIM 3aMKOM
TUIIA «K3IMIIOK»

— IOJAIOLIUE U PA3TPY30YHbIE LIIAHTU
IuametpoM 3 ztoiima (76 MM) ¢ co-
eAVHEHVAMN U3 HepaBeloei cTa-
JW C TPE0XPAHUTENILHLIM 3aMKOM
TUIIA «K3IMIIOK»

— IOAQIOLIUE U PA3TPY30YHbIE LIIAHTU
IuameTpoM 2 ftoiima (51 MM) ¢ co-
eIMHEHVUAMMN U3 HepKaBelolei cTa-
JW C TPEL0XPAHUTENIbHLIM 3aMKOM
TUTIA «K3IMIIOK»

Bce mnaHry UCTILITaHb HA TepMeTUy-

HOCTb, CepTUGULMPOBAHLL U UMEIOT CO-

eMHeHWA U3 HePKaBelolen cTanm

[THeBMaTUYeCKWii LIaHT AuameTpom 1

ItoWM (25 MM) € NaTyHHBIM MPefoXpa-

HUTE/IbHLIM TPOCOBLIM COELUHEHUEM

ITOCTABIAETCA B ceKUMAX 1o 25 u 50 ¢y-

T0B (8 1 15 M)

ObOPYAOBAHUE A5 ®PUALTPALINN

dunbrpaumnonHasn dunbrpaumorHas dunbrpaumnonHasn dunbrpaumnonHasn
ycraHoBKa /13, ycraHoBka [I3, ycraHoBKa /I3, ycraHoBKa /13,

TexHUYeCKUe 1,600 kB. dyToB (149 M?), | 1,500 kB. byToB (139 M?), | 1,200 kB. hyToB (111 M?), | 800 kB. QyTOB (74 M?),
XapaKTepPUCTUKN Ha I07103bsAX Ha IT07103bAX Ha I07103bAX Ha I0J103bsAX
Pa3mep ycraHOBKY, KB.DYTH (M°) 1,600 (149) 1,500 (139) 1,200 (111) 800 (74)
InacTunst 64 60 45 33
[IpousBopuTeNnb JWI* (Siemens?) JWI (Siemens) JWI (Siemens) JWI (Siemens)
Pasmep, AnunHa X mumpuna X 23.25%x9x%x7.75 23.25x9x%x7.75 22X 4x7.17 16.75 X 4.76 X 7.17
BbICOTa, QyTHI (M) (709 x 3 x 2.36) (709 x 3 x 2.36) (7x1x2.19) (5.11x 1.5 % 2.19)
Bec, dyHTsI (KT) 24,000 (10,886) 24,000 (10,886) 22,000 (9,979) 20,000 (9,072)
IInomans Gunsrpytomeit
TOBEPXHOCTY, KB.QYTHL (M) 1,600 (149) 1,500 (139) 1,200 (111) 800 (74)
PacuerHoe paboyee faByeHme,

| bynTHL/KB.0MM (6ap) 100 (7) 100 (7) 100 (7) 100 (7)

AJWI is a mark of Siemens Water Technologies Holding Corp. “Siemens is a mark of Siemens Aktiengesellschaft Corporation. “Deutz is a mark of Deutz AG Corporation. ~Gorman-Rupp is a

mark of Gorman-Rupp Company. “Versa-Matic is a mark of Versa-Matic Tool, Inc.
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OBOPYAOBAHVIE

ITeHTpOOEXHBIT HACOC

® 4x 4 dyra (1x 1 M) coenmHeHuns
C BHYTPEHHE HOPMALLHO TPyOHO
pesbboii

® KpninbuaTka 40-50-18 c 6 nomacTamu,
OTKPLITOTO TUIT, YYTVH

® Kopmyc u3 ceporo uyryxa, Ne 20,
(makc. pabouee paBnetxue 130 dyH-
TOB/KB.A101M [9 6ap])

® CripaBnseTca ¢ TBepron dhasoit jua-
meTpoM 1/8 pioiima (29 mm)

® MacnomepHoe CTekno

® JIaTYHHBIN [IPefOXPaHUTENIbHbIN
KnamaH

© VmnoTHeHWe U3 Kapbuaa KpeMHUA
C MacnAHoOM CMa3Kow B OTAUYUE OT
MeXaHW4eCcKoro YIIOTHEHUA U3 Kap-
6up Bonbdhpama

® MakcumanbHas TeMnepaTypa HarHe-
TaemMon xupkoctu: 160° F (71° C)

® VIINOTHUTENbHOE KOJIbL0 KPYIJI0TO
ceueHus u3 byHa-kayuyka N

® JIBOIHO BBIMYCKHOM QUTUHT N3 He-
PpKaBetolen cTanun

e MydTa Dodge” Para-Flex”

FrTTAN

TpaHCHOpTMPOBO‘IHI)Ie

KOpOOBI

® Pasmep, [/MHA X LIMPUHA X BBICOTA,
byTsr (M): 6x 6% 9,33 (2x2x2,84)

® Bec, yHTH (KT), B TyCTOM BUZE:
8000 (3629)

/ByXCeKIIOHHasI
yCTaHOBKa

® Pazmep 6110Ka, iMHA X LINUPUHA X BbI-
cora, GyTe (M): 7x3x65(2x1x
1,98)

® Bec, dhynTst (Kr): 2000 (907)

® Konuuecrso kapTpunxeit: 10

e Illnauru (cexumu mo 25 dyros
[7,6 m]): 25 dyToB (7,6 M) Ans mopaun
n 25 @yToB (7,6 M) Ana pasrpysku

CMmecuTeAbHBIN
pesepsyap M-I SWACO

e Pasmep, ANIMHA X LIMPUHA X BLICOTA,
byTer (M): 9,42x8%9,5(287x2%
2,9)

® Bec, hyHTsr (Kr): 6000 (2722)

e EmxocTb, 6appenu (M3): 65 (10,3)

o CTpyWHbI CMECUTENb 1A XUMpea-
TEHTOB

I'mapaBanmyeckas
yCTaHOBKa

° Pasmep, VIMHA X IIMPUHA X BLICOTA,
byTer (M): 7,5 3,42%5 (2,29 x 1,04 x
1,52)

® Bec, hyHTI (Kr): 4000 (1814)

e IIpousBoguTens fBurarens: Deutz

— IIpousBoanTENbHOCTD, KY6.107MEL
(cm3): 353/371 (5785/6 080)

— Mom#ocTb, n1.c.: 72

— ITaHenb ¢ JaTYMKaMu TEMIIEPATYPLL
W IaBileHUA Macsla 060pynoBaHa
CUCTEMON NPef0XPaHNTENILHOTO
BLIKJLOYEHUA

— Manucdonsp u3 uyryHa

- Vckporacammii rymmrens

— PyuHoii BhIKnt0YaTens 3a60pa Bo3-
nyxa

— MacnaHbrii BO3ZYX00YNCTUTEND

— Brrknioyarenb KIMHOBUZHbBIX PEM-
Hen

— Pyunan 3apBuKKa, MPOYHAaA KOHCT-
pyxuma

- Mydra Bana oT60pa MOWHOCTU

e JlInanru (ruppaBnuyeckue UaHru),
byTe (M): 80 (24)

Kopsuna aas maanros

e Pasmep, AyiMHa X LIMPUHA X BHICOTA,
byt (M): 22x4%x3(7x1x0,9)
® Bec, yHTHI (KT): 4500 (2041)
e JInuHa 1 pa3Mepkl UJIaHTOB:
BonbUIMHCTBO 1I/1aHTOB ITOCTABAAET-
cs B cekumax o 20 dyTos (6,1 M)
— Tojatolne U PasTpy304YHbIe UlaH-
' AMamMeTpoM 4 pioiima (102 mMm)
C COeIUHEHUAMU U3 HEPXKaBetowmen
CTaJIU C TPEOXPAHUTENILHEIM 3aM-
KOM TUIA KKIMJIOK»
— Tojatolue U Pasrpy304YHbIe UlaH-
' AuameTpoM 3 atoiima (76 MM)
C COeUHEHUAMU U3 HEPXKaBetomen
CTaIU C TPEOXPAHUTENILHEIM 3aM-
KOM TUIA KKIMJIOK»
— IIOZA0MINE U PA3TPY30YHble LIaH-
' guameTpoM 2 atoiima (51 M)
C COeiUHEHUAMU U3 HEPXKaBetomen
CTaJIU C TPEOXPAHUTENILHEIM 3aM-
KOM TUIA KKIMJIOK»
Bce umnaHru ucmbITaHb Ha repMeTuy-
HOCTb, CepTUGULMPOBAHLL U UMEIOT
COELUHEHNA U3 HePKaBEleil cTanun
[IHeBMATNYECKUIA INAHT ANAMETPOM
1 piotim (25 MM) € NaTyHHBIM ITPEo-
XPaHUTEIbHLIM TPOCOBLIM COELUHE-
HUEM ITOCTABJIAETCA B CEKLUUAX TI0
25150 ¢yTos (8 1 15 M)

~Dodge and Para-Flex are marks of
Baldor Electric Company.
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OUABTP I IPECC

dunbTp-Mpecc UCIONb3yeTCA Kak YacTb
(GunbTpannMoHHOTo KOMIIEKCA U 00bIY-
HO ABNIAETCA EPBOI TOUKON HuibTpa-
LM CONAHBIX PaCTBOPOB J1A
3aKaHYUBAHUA.

IIpumenenmue

Hepoporoii unbrpytommit MaTepuan
avaromosas 3emns (J13) ucrons3ayercs
B WUIbTP-IIPECCe W BXOJUT B MAKET pe-
LIeHWUM [J1 TOBLILIEHUA TPOAYKTUBHO-
CTU CKBaXUHLI 0T KoMmaxun M-I SWACO
Wellbore Productivity pns ynanenus
3HAUNTENbHbIX 3arPA3HEHUN TBEPAOT
(bas30ii U3 6071b1UI0r0 06BEMA CONAHBIX
PacTBOPOB.

ITpyHLyII AericTBys

dunbrp-mpecc Bceraa UCIonb3y-
€TCA C 3aWUTHLIM (unbTpoM,
YCTaHOBJIEHHbBIM HWKe ANIA YlaB-
JIMBaHUA 11060T0 BO3MOKHOTO
Bbixoza [13 u3 bunsrpytouen ycra-
HoBku. Korpa aByxcekumonHas
KapTpumkHas QuibTpaluonHas
YCTaHOBKA UCIIOJIb3YETCA TTOCTe
¢wibTp-mipecca, oHa obecrieunBaeT
TOHKY10 QUbTpauuio.

Oco0eHHOCTH

® [lonunponuieHoBse GUNLTPYIO-
lWe IUIACTUHDL C TPOKTIAfKaMU
W IOJI0THO A71A HYJI€BO TOTEPU
pacTBopa

3aKpbiTUE TUPABINIECKOTO
Ipecca ¢ I'MApaBIndecKUM Haco-
COM C ITHEBMAaTU4YeCKUM TIPUBO-
IOM W aBAPUIHBIM HAaCOCOM

C PYYHBIM IIPUBOJIOM Ha CILyyait
c60s mopiauM BO3ZyXa

® KoMmmakTHas, MpOYHas KOHCT-
PYKLMA U3 YITIEPOIUCTON CTANU
C TPaHCIIOPTUPOBOYHO/TIOAb-
€MHOW CTaHUHOW 1 CTPOIIaMU
BeTpoenHbIn OAROH ANA Mylb-
ITbI A1 CMBIBAHWA QUbTpaLu-
OHHOW KOPKN
Iopatomuit/BEITyCKHOPA3TPY-
304HbI MaHUGOIb, U3 HEPXa-
Beloen ctanu 316
VKOMIUIEKTOBAHHbIN CUCTEMON
TIPOAYBKU A7l BOCCTAHOBIEHUA
pacrBopa

IIpenmyirecTsa

® YnajeHue 3HAYUTEJIbHBIX 3a-
IpsA3HeHU TBepLon dha3oi 3
6071b1I0T0 06BEMA PACTBOPA
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FILTER FLOC

[Tonumep FILTER FLOC* mpepcraBnser
€060 cycrensunio, pa3paboTaHHy10
ns GnoKyAMpoBaHUs 3aMeleHHO
TBeppoit Gaskl B ckBaXKuHe, YTO 06-
JIeryaeT ee yaaneHue U3 XULKocTei
3aKaHYMBAHWA Ha OCHOBE COJIAHBIX
pacteopos. Ilocne dnokynuposanus
3aMelleHHO TBepAOoii haskl, 3arpss-
HAlolee BELECTBO JIETKO BEIHOCUTCA

Ha ITOBEPXHOCTb U YAANAETCA
B Ipollecce GUNbTPaLum CONAHOTO
pacTBopa.

[Ipn mpUMeHEHUN C KULKOCTAMM 3a-
karumsanusa, nonumep FILTER FLOC nc-
TIonb3yeTcs B KauecTse 6ydepHoit
uakoctu. obaska FILTER FLOC mpen-
Ha3HauyeHa Z71i UCII0J1b30BaHUSA B pac-
TBOPAX Ha OCHOBE IIPeCHOW U MOPCKOW

BOZIbI, MOHOBAJIEHTHBIX U KaJlbLIUeBLIX
COJIAHBIX PaCTBOPOB.

Jo6aska FILTER FLOC Takxe MoxeT
OBITH UCIIONb30BAHA 1A OYUCTKU CO-
JIAHBIX PACTBOPOB AJ1A 3aKaHUNBAHUA.
B Tom cnyyae onTuManbHas J03UPOB-
ka monumepa FILTER FLOC ycranas-
JIMBAETCSA B XOZe IIULOTHHIX
WUCITBITAHUN.
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YVIAOPABTEHWE CONAHBIMV PACTBOPAMW

YrraBaeHVE CoastHBEIMI PACTBOPAMIL: CHVDKEHVE PUABTPALIVN

Hcronb30BaHME BEICOKOTLOTHBIX KUL-
KOCTeii Anf 3aKaHYNBaHWA Tpe6yeT
GONBIIUX YCWINIA TIO COKPALIEHWNIO TI0-
Tepb Ha BCeX 3Tallax omepaluil 3aKaH-
YWBAHUA: JOCTABKA, IPUMEHEHME

1 Bo3Bpar. YTobLl yBENUIUTL 3 dek-
TUBHOCTb 60PLOLI C TIOTEPAMMU PACTBO-
Pa IIPU UCITI0NIb30BAHNU
BBLICOKOIUIOTHBIX COJIAHBIX PACTBOPOB

B XOZle OIepalnii 3aKaHINBAHWS, BaXK-
HO MIOHUMATb, T7ie TIPOUCKOLAT IIOTEPU.
® TpaxcmopTvpoBka. [loTepu Ha cynHe
obecreuenus mpw mepeBosKe ¢ bepe-
TOBOTO Y3714 IT0 IIOATOTOBKE CONAHLIX
PacTBOPOB Ha 6YPOBYIO YCTAHOBKY

1 06paTHO Ha GeperoBoil y3ei.
ITonzemusie moTepu. I[IoTepu pacTBo-
Pa B IJIACT WIK TIOTEPU PACcTBOPA, OC-
TaBJIEHHOT'O HUXKE MTAaKEPOB WIN
po6oxK.

e TToTepu IIpU OTEpaLUAX Ha TOBEPX-
Hoctu. IToTepu Ha 6ypoBOH, He UMe-
10lIMe IPAMOT0 OTHOUIEHUA

K oIepanuaM 3aKaHuMBaHUA UK pe-
MOHTA CKBaXKUHHL.

Omepauum B CTBOJIE CKBXUHLL. IToTe-
PW, UMetoLIMe TIPAMOE OTHOLIEHWE

K omepanuaM 3aKaHuMBaHUA UK pe-
MOHTA CKBaXKUHHL.

IOpyroe. Ilotepw, KOTOpLIE HE MOTYT
GBITH OTHECEHL! K KaKOW-1nbo u3 me-
PEUNCTIEHHBIX KAaTeropuii, U KOTOphie
PELIalTCs B UHAUBUAYLILHOM IT0-
pAzKe.

CHioKeHMe norepb
IIpY TPAHCTIOPTUPOBKe

© /lcrionb30BaTh BLIENEHHOE CYAHO
n 3 dexTnBHOE 060PYLOBAHNE BTO-
PWYHOTO BOCCTAHOBJIEHUSA TTOCTE
KaX[oii Iepefiaum pacTsopa

e crionb30BaTh HE3aBUCUMBIX Hab0-
ZaTeneit ansa n3MepeHus 06LeMOB,
TIepeaaHHbIX C 6epPEroBLIX V37108
W BO3BpAlL}eHHHIX Ha HUX

e [TpoBepATL 06BEMBL PACTBOPA B EMKO-
cTAX OYpOBOIA HA TIOBEPXHOCTU U HA
TIOHTOHAX, YTOOHI YCTPAHUTb HETOY-
HOCTU B OTYeTax 0 06beMy PacTBO-
Pa, OTTPY)KEHHOMY Ha CKBAXKUHE,
TI0 CPaBHEHWIO C 06BEMOM PACTBOPA,
(bakTnuecku oNyYeHHLIM Ha CKIaze

® Jcrionb3oBaHUe NIMHENHOTO PACX0A0-
Mepa YCTPaHWUT NOTEHLMAIbHY0
OUIMOKY TIpU 06pPaTHOMN OTTPy3Ke
W YBENWYNT TOYHOCTb PETUCTPALUN
TOJIyYEHHHIX 06bEMOB

IloTepu ripu onepary-
X Ha IIOBEPXHOCTI

[laHHas KaTeropus He TOJILKO IIpef-
CTaBJIAET CAMbIN 3HAYUTEJIbHbIN UCTOY-
HUK IIOTEPU PACcTBOPA, HO M 0611aCTb,
B KOTOPOI1 XOpolIee YIipaBieHue u Imo-
Ipo6HOe IaHUPOBAHUE MOXET UMETD
MaKCUMaJIbHOE BO3JeWCTBUE C TOUKN
3peHUs COKPALIEeHs TIOTEPb, TaK KaK
Cl07ia BXOJAT OTEPALNY, TIPOU3BOANUMbIE
Ha IIOBEPXHOCTH, I7le BO3MOXEH UX MO-
HUTOPUHT. YUNTLIBAs 3TOT (aKT, IOTe-
P PacTBOpa Ipy OMEPalmnsX Ha
TIOBEPXHOCTU MOTYT flajlee [oapasze-
JIATBCA TI0 C/IEAYIONIUM TIOAKATETOPUAM:
e EmkocTu 1 Tpy6oIpoBozibt. Bee ome-
palmmn XpaHeHUA U IiepeMelleHus co-
JIIHOT'O PACTBOPA MEXAY aKTUBHBIMU
W Pe3epPBHLIMU EMKOCTSAMMU, @ TaKKe
€MKOCTAMM 1S IPUTOTOBJIEHUA
W XpaHEeHW.
e JcrmbiTanus Moz faeuenneM (610k
[IPEBEHTOPOB,/BOA0OTAELNAIONIAN KO-
7i0HHa). [loTepn MOT'yT BO3HUKATD
B TPyOOIIPOBOZAX IPY Mepefiave Co-
JIIHOT'O PacTBOPa Ha ipyroe 060py-
ZoBaHWe 6YPOBOIL Ha TIOBEPXHOCTU
1715l UCTIBITAH WA TIO7] ZIaBJIeHUEM WIn
APYTUX lenen.
®unbrpanms. IloTepn MOTYT BO3HU-
KaTb BCJIEAICTBUE COKPALIEHUA 06be-
Ma B mpolecce GuabTpanun pacTsopa
WU TI0 BUHE QUITPOBAIILHOTO 060-
PYLOBaHUs.
Yreuku. Cloga OTHOCATCA CaNIbHUKO-
Bble KOMITIEHCATOPLI BOJ00TAENA-
e KOJIOHHbI, HabuBKa Hacoca,
pe3epByapsl, TPyObI, BUOPOCUT], pas-
IPY304HbIe KAMAHbl U XKEeN06HbEe
JIUHUN.

YT1eukn

TloTepu OT yTeuek 06LTYHO UMEIOT Mec-
TO B CA/lbHUKOBLIX KOMITEHCATOPAX BO-
LOOTLENALE KONOHHEL, HabuBKe
HACcoca, 3a[iBUKKAX KEN0OHOW TMHUY,
Pa3rpy30YHLIX KJlalaHaX W JIOMHYBLIUX
uInaHrax. Bece 3Tv 30HLI UMEIOT OAHO
cxopcTBo. [Ipu sddekruBHOM mpodm-
JIaKTUIECKOM TeX00CIYKUBAHUN UK
mpodUNAKTUYECKUX MEPaX, IOTePb
MOXHO u36exars. I[locpencTBom mpep-
BapUTEJIbHOW MPOBEPKU TPY6, TypbO-
TIPOBOJI0B U BOJ00TAENAOEN
KOJLOHHEL, 3aMeHbl HabUBKU Hacoca

W LLIIaHTOB U TEX0OCIYKWBAHUA 3aLBU-

eK enobHomn JIMHUW, [laHHAA KaTero-
PUA IIOTEPDL MOXKET ObITb IIPaKTU4eCKun
ITIOJIHOCTbIO YCTPaHeHa.

UcnobrTanmsa
I0A AaBAeHVIEeM

HcnbTanva noz AaBleHneM CUUTaoTCA
BXXHOV IIPOBEPKOA 11eI0CTHOCTU 31e-
MEHTOB B PaMKax OIepaluii 1o 3aKaH-
YUBAHUIO CKBaOXUHBL. Ecnin
Heo6XO0UMO IPOBECTU UCIILITAHUE
000pyA0BaHUA Ha T€PMETUYHOCTD,

W TaKoe UCTILITaHWe HEBO3MOXHO IIPO-
W3BECTU C UCTIONb30BAHVNEM BOAH ANls
6ypoBOro pacTBOpa U APYTOTO TOfA-
XOZALIETO PacTBOPa, B IIaHUPOBAHWE
Heo6XO0[MMO BKIIIOUUTb MEPHI IT0 BOC-
CTaHOBJIEHUIO COJIAAHOTO PACTBOPA, UC-
TIONIb3YEMOT0 AN 3aM0JIHEHNA
TIPOXOZAAMK UCTILITAHWUA TPYOOTIPOBO-
LOB 1 060PYLOBAHUA.

EmkocTn
11 TpyOOIpOBOADBI

HOTele OAaHHOI'O TUIla COCTOAT I'JlaB-
HBIM 00pPa30M N3 «KMEPTBOTO» WIN He-
BOCCTAHAB/IUBAEMOT0 06bEMA HUXKE
BCACLIBAOUX IMHUI B EMKOCTAX, pac-
TBOPa, 0CTAIOWErocs B TPyOOIIPOBOAAX
W IIJIaHTax, ¥ PacTBOPa, 3arpA3HEHHOr0
IIPU IPOMLIBKE TPYOOIPOBOZAOB st
yNaJleHUA 0CTaTKOB Mayek UK ApYyrux
3arpAasHeHHbIX pacTBopoB. [Ipu xopo-
1IeM IUIaHMPOBAHUM U HANU4INU 060py-
[0BaHUA BTOPUYHOI'O BOCCTAHOBIEHUA
PacTBOPa, TaKUe MOTEPU MOTYT KOHTPO-
JIMPOBATHCA U ITPAKTUIECKU CBOJUTBCA
¥ Hyio. [To cyTH, 60BIIMHCTBO MTOTEPD
B JAHHO1 KaTeropum MoXet ObITb 3Ha-
YUTEJIbHO COKpalleHo MOCPeACTBOM
BCEro ABYX Mep:
® VcraHoBneHWe MeTof}a BTOPUYHOTO
BOCCTAHOBJIEHUA ANl U3BJIEYEHUA CO-
JIAHOTO PAacTBOPaA U3 TPYOOIIPOBOLOB
W LIJ1aHT'0B
e Hanuuue BTOPUYHOTO 060PYLOBaHMSA
IJ15 TIOJIHOT'O U3BJleUEeHUSA KMEPTBLIX»
00bEMOB U3 EMKOCTE

Oneparym
B CTBOA€ CKBXVHBI

HOTepM, CBA3aHHbIE C OITEPalnAMU
B CTBOJ1€ CKBAXXWUHDbI, COCTABNANT OLHY
U3 CaMbIX KPYITHbLIX yacren ITOTEPD.
B kaxoii-To cTeneHu, Takue moTepu



cKopee BCero 6yayT 60see BEICOKUMU
B CKBa)XWHaX, Ile IIPOBOJATCA MHOTO-
YUC/IeHHbIe OIlepanum, unn bonee mpo-
LOJLKUTEJIbHLIE OIlepaluu o
3aKaHYMBAHWUIO CKBAXUHLL. Bonee mpo-
LOJKWUTENIbHOE BpeMs U GosiblIee KO-
YeCTBO OCJIOXKHEHWUN B KOHEYHOM UTOTe
CII0CO6CTBYIOT 6071€€ 3HAYUTENIHLIM
TOTEPAM COJIAHOTO PACTBOpa.
VirpaBneHve MOTEPAMU TaKOTO TUITA
BKJIl0YAeT B ce6s KOHTPOJb 3arpsi3Hu-
Teslell, CMeLIeHUA XUAKOCTeN U CITyC-
KO-ITOAbEMHBIX OIIEPALUiA, HO He
OI'PaHUYUBAETCA NIEPEUNCTIEHHBIM.
Ciopa TakKe MOTyT OTHOCUTbLCA IIOf3€M-
Hble II0TepPU, HO MbI 06CYAUAN UX B APY-
TOM paspene.

3amerreHue
U1 CMeIlleHIe
KUAKOCTEN

TloTepu mpu 3aMelleHUn U CMeLIeHUN
XUAKOCTEl BO BpeMA 3aMeleHUs Ipo-
WCXOLAT IIPU CMeLIeHUN HECOBMECTU-
MBIX BEIECTB C COJIIHEIM PACTBOPOM.
JTO MOXKET TPONCXOLUTD ITPU 3aMellle-
HUW, LMPKYAALNU TTAYeK, B X0Ae 06part-
HOTO ZIBVXKEHUA KULKOCTEN U3
TpaBUNHOTO QUILTPA, OMepaluii o
IIPOTPaBKe TPYyO WK HampaBneHUs
HedTV U3 CKBaXKWHBI IOCJIE OCYLECTB-
JleHua nepdopaunn.

Bo BpeMs 1106bIX BHILIENIEPEYUCIIEH-
HBIX ClleHapueB, 3aTPA3HEeHHbIN CONA-
HOA pacTBOP TepseTcs mpu copoce
pacTBopa BCNELCTBUE TOTO, YTO €T0
BOCCTAHOBJIEHWE CUUTAETCS HEBO3MOX-
HBIM WIN 3KOHOMWYECKU Hellenecoob-
pasHbIM. [l PacTBOPOB C IIOTHOCTbIO
HWKE MUHUMALLHOW KIUI0THOCTY BBIKY-
Ia» 3TO HE COCTABJAET IPOGIEMDL,

HO IPU UCIIONIb30BAHUW PACTBOPOB C
«IIJIOTHOCTbIO BHIKYIIa» HE06X0ZAUMO
TIPUILOXKUTDb BCE YCUIUA JJ1A U30TALUK
TaKUX CMEIIAaHHbIX XWUAKOCTE U TIo-
CJleLy1oLeii OLleHKU SKOHOMUYECKO
11e11€c006Pa3HOCTI BOCCTAHOB/IEHUS
COJIAHOT'O PAcTBOPA.

M3o0asmpmst 1 00pabOTKa
XMAKOCTeli CMeIlaHHBIX
B ITpo1jecce 3aMeme s

Bce cMewraHHbie CONHLIE PACTBOPLL C
«TI0THOCTbIO BHIKYIIa» HE0OXOZANMO

W3071MPOBATH U UCITLITATb B COOTBETCT-
BUM C COTTIACOBAHHBIM ITPOTOKOJIAMM,
YCTAQHOBJIEHHLIMM J10 IIPOBEAEHA OIIe-
palnit 3aKkaHIUBAHUA WIU PEMOHTA
CKBaXKWHBL. [l N3071A1IUN U KOHTPOJIS
CMELIAHHLIX XWULKOCTEN, OTIpeniensio-
wmMu hakTopaMu B KOHEYHOM UTOTE
CTAHOBATCA MECTO B MKOCTU, MECTO Ha
many6e v 10rUcTMKa Ha 6ypoBOmt Io-
mapxe. Ecnun Bce dakTopH! yuTeHH Ana
C037aHUA TIPOTOKOJIA TIPELOTBPALIEHNSA
TIOTEPb, UHXKEHEP IT0 PACTBOPAM MOMKET
TIPOBECTM MIWIOTHbIE UCTILITAHWA U OTI-
PELENUTD, MOXET JIN PACTBOP 6HITH BOC-
CTAHOBJIEH Ha 6YPOBOIL TOCPELCTBOM
GbwibTpanny, peryanpoBKu INOTHOCTN
v pH wan gpyrumu XuMugeckumu me-
Tonamu. Ecnu BoccTaHoBNEHME PAcTBO-
pa Ha 6ypoBO#t HelenecoobpasHo,
PacTBOp CJleAYeT OTTPY3UTb 06PaTHO

C UCIT0/1b30BAHNEM TTEPEJBUIKHEIX MOD-
CKUX eMKOCTEt WIN OTTPY3UTb Ha CYA-
HO JU1 TPAHCTIOPTUPOBKU Ha Geper ans
ipoBeznerns 6onee MOAPOGHOro aHANU-
3a Iepef, TeM, KaK BHIHECTU OKOHYA-
TeJIbHOE pPellleHUe 0 JaibHeilueM
WCIION1b30BaHMM WK COPOCEe PacTBOpa.

3arpsi3HUTeAN, IAYKI
n He(pTh

B xopne omepanuu 3akaHYUBAHUA WK
PEMOHTA CKBa)KWHEL, B COLAHOW pac-
TBOP MOXET MOMafaTh PAJ, 3arpA3HNUTe-
e, YTO MOXeT ITPUBECTN

K ZOPOTOCTOALIUM TIOTEPAM WIN 3HAUMN-
TE/ILHLIM 33aTpaTaM Ha 06paboTKy cons-
HBIX PACTBOPOB Il UX
BOCCTAHOBJIEHWA [10 IEPBOHAYANILHBIX
cienuukaumin. Takue 3arpasHurenm
BKJLIOYAIOT B cebs BOZY, 6YpoBOM pac-
TBOP, YI/I€BOLOPOLI, TBEPAbIE TIPUME-
CY, PKABUNHY, XKeJe30, ONUMEPHL,
MaTepuan Ans 60pbOLI C MOTIOLEHNA-
Mu 6YpPOBOTO PacTBOpa, TPYOHYIO CMas-
KY, PAaCTBOpPEHHbIE MUHEPAJIbHLIE
OTJI0}KEHUs, U MHOTOe ipyToe.

Copoc 3a 6opT

C6poc 3a 60pT PacTBOPOB, KOTOPLIE MO-
I'YT GBITh BHIKYIUIEHb], SKOHOMUYECKN
HepomycTuM. CnefoBaTesnbHo, Ipyu ocy-
1eCTBJIEHUMN TIPEBAPUTENILHOTO Ila-
HUPOBAHWUA TPOCTPAHCTBA,
LOTOIHUTEILHOTO MeCTa B eMKOCTAX

W IOTUCTUKE CYZIeH, 301MPOBAHHbIN

W/WNW OTBEL,EHHbIN CONAHOM PacTBOp
MOXET OHITh 3aTeM 3aKayaH B Iepe-
LBVIKHBIE MOPCKME EMKOCTU W OTIIPaB-
JleH Ha 6eper fns oLeHKn

W BOCCTAHOBJEHUSA. [IpU MIOTHOCTAX,
COMOCTABUMBIX C IUIOTHOCTbIO PAcTBOPa
OpOoMUZa IUHKA, HEOOXOAUMO TIepeiTn
Ha HYJ1eBOii cOpocC pacTBopa, obecrme-
YWB TepMETU3ALMNI0 BCEX TMHUMA A71s
c6poca 3a 60pT OT eMKOCTET], ¢ TTona 6y-
POBOW U yYacTKOB 06paboTKM pacTBOpa
WM UX OTBEZleHWUE B HAKOIIUTEJIbHEIE
€MKOCTMU.

CryckosknioabemMible
oIeparym

Crycko-ImobeMHble OIepaluvt BKILIO-
JaloT KaHaTHBIE OIlepaluu U Takoe
000pyL0oBaHMe, KaK KOMITIOHOBKU IS
3aKaHUYNBaHUs, OYPOBLIE KOJLOHHHI

v HKT. BonbuIMHCTBO MOTEPh 06LIYHO
miponcxoput mpu CII0 6YpOoBLIX KONOHH
w HKT. Takne moTepu oT™MevaoTCA

B OTUETAX KaK 06paTHEIN TOTOK Kak
TIpU cIycke, Tak u ipu mopbveme HKT,
XOTA CUTYAUUA IIPU CIyCKe 0OLIYHO
XYK€, 0C06eHHO 1A TTakepos. B ka-
KOM-TO CTEIIeHW, TAaKWe ITOTEPU OTHO-
CATCA K TMAPOCTaTUYECKUM Bapuaumam
MEXZY PaCTBOPOM B KOJ1blleBOM ITPOCT-
paxctse u pacrsopom B HKT, uto,

B CBOIO OU€pefib, BEI3LIBAETCA BO3ZLEN-
CTBUEM TeMIlepPaTypHl Ha II0THOCTb
pacTBopa.

MonuropuHr o0bema
I COCTOSTHYIS

IIns obneryeHus cOXpaHeHUs CONAHOTO
pacTBopa, 6ypoBas Gpurasa u uxeHe-
PHI [0 PacTBOPAM AOJKHBI paboTaTh
BMecTe. UneH Kaxznou 6yposoii 6pura-
Zbl, XOPOLIO 3HAKOMBIN C CUCTEMAML
XpaHeHUs U IiepeMelieHus pacTeopa
Ha OypOBOiA, LOJIKEH OBITh Ha3HAYEH
LA pabOoTHL C UHKEHEPAMU IT0 PACTBO-
pam mpv MpoBeieHun n06oit omepa-
LMW C CONAHBIM PACTBOPOM Ha
TTOBEPXHOCTU.

NINVYdO08.13vd NMINISHBL0D 3NHIUavdUA
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OBE3BOXIIBAHIE

NMPUMEHEHWME
Beperossie 1 Mopckue GypoBbie yCTa-
HOBKW, paboTatomune ¢ IpUMeHEHNEM
6ypoBOro PacTBOpA Ha BOAHOI OCHOBE,
rze c6poc 0TXOLOB OFPAaHUYEH WL 33-
TIpellex 9K010rMIeCKUMI HOpMaTuBa-
MU, T7le UMEETCS HE[l0CTATOK BOHLIX
PECYpCoB U/WiK rae Heo6X0AMMO IIpo-
U3BOANUTDL GYPEHUE C UCII0Nb30BAHNEM
CUCTEM PACTBOPOB HU3KOI [TIOTHOCTN
WU 0YeHb YUCTHIX CUCTEM.

.I'IPDEI'IEMI::I

YacTnubt KOJUIOUAHOTO pasMepa MocTe-
IIeHHO HAKAIUIMBAIOTCA B CUCTEME Pac-
TBOPA, B Pe3yJIbTaTe Yero Tpebyercs
pasbasnexune 6ypoBOro pacTBOpa, UTo
B CBOI0 0Yepefb TPUBOANT K 06pa3osa-
HWIO [LOTIONIHUTENIbHLIX 06bEMOB 0TXO0-
LLOB. ITU YaCTULL CBEPXMAJIOTO
pasmepa, OT 3 10 5 MUKDPOH, He MOTYT
ObITb YAATIEHEL TOJILKO C TOMOLLIbIO 1jeH-
Tpndyru. U36LITOYHOE KOANYECTBO OT-
XOZL0B ITPUBOANT K POCTY 3aTPaT Ha
OypeHue 1 yBEeNUYEHMIO 0653aTeNbCTB
II0 OXpaHe OKPYKAloLen CPeHL.

.PELIJEHVIFI

B cucreme 06€3B0XUBaHUS KOMITAHUN
M-I SWACO ncrmonb3yeTca coueTanue
XUMUYEeCcKon 06paboTku 1 neHTpudy-
TMPOBAHUsA A7l OTAENEHNUA ITUX CBEPX-
MaJIbIX YacTul] OT CUCTEMELL PACcTBOpPA
Hanbonee 3bHEKTUBHBIM U IKOHOMUY-
HBIM CIIOCO6OM.

Pl skoHomuka

[Ins HedhTeno6bIBAOLINX KOMITAHWUI
[aHHAA CUCTEMA ABAETCA MOLHbIM UH-
CTPYMEHTOM 7715l TTOA/IEPIKAHUA Ha OTI-
TUMaJIbHOM YPOBHE [TAPaMETPOB
6ypOBOr0 PacTBOpa, YTO 06eCreynBaeT
GoJee BLICOKUE CKOPOCTU 6YpeHus

W B TO e BPeMs. MUHUMU3UPYET KO-
YeCTBO PACTBOPHLIX OTXOZI0B U CHUMA-
€T PACXOfbl Ha OYUCTKY, 06paboTKy

W yTuausanmio orxonos. Takxe 3Haum-
TeJIbHOE CHUXXEHUE PAacX0fi0B AOCTUTA-
€TCA 3@ CYUET YMEHbLUIEHUs OTIOPHO
owaan 060pyRoBaHUsA IIPU €r0 pas-
MelleHun Ha 6YpoBOii.

.SKDJ‘IDFVI‘-{HDCTI:

[Ina mpoexTos, rae c6poc 0TXOA0B Or-
PaHWYeH WIN 3aIpellleH IKoJ0rndec-
KUMU HOPMaTUBaM, YCTAHOBKA
00€3BOXUBAHNA UTPAET BAKHYIO POib
B CUCTEMAX 3aMKHYTOr'O LMKILa, PACIio-
JI0XeHHLIX Ha Gepery. [lopnepxusas
YUCTOTY CUCTEMBI 6YPOBOTO PACTBOPA,
OHA 3HAYUTEJILHO CHUKAET KONUIECTBO
OYPOBLIX OTXOL0B, KOTOPLIE TIOANEKAT
06paboTke n yTunusauum.

Tumosas cxema PacCIIOAO0KEeHNsI CVICTEMbI 451

@ Flouline

@ Rig shaker

@ Mud cleaner

@ Active mud system

@ Feed pump

@ Centrifuge

@ EviroUNIT

@ Living area

© Mix tank

@ store tank

@ Acid tank

@ Coagulant tank

@& catch tank:
Clean water unit

b X

@ catch tank:
dirty water

@ storage tank:
clean water

@ storage tank:
dirty water

M3BeCTHO, YTO HANUYWE YaCTUL] KOJIJI0-
W[HOTO pa3Mepa MOXET YXYALIUTD IIPO-
WU3BOANTENILHOCTL GYPOBOrO pacTBopa
Ha BOJHO OCHOBE, TaK KaK Mjis Iofi-
IepXaHus HaUIeXalUX Peosiorniec-
KWUX CBOVCTB W IJIOTHOCTW PacTBOPA
Tpe6yYI0TCA JOPOroCTOALUE OTIepaLum
1o ero pas6asneHnio. ITo, B CBOIO 0Ye-
Pefib, MPUBOAUT K YBENUYEHUIO 06be-
MOB OTXO[10B, KOTOPbIE [IOAJIEKAT
06paboTKe n yTMAU3aALUUL.

Mo6unbHble KOHTEHEPHBIE CUCTEMBI
06e3BoxwnBanua Kommanuu M-I SWACO
YCTPAHAIOT 3TU YaCTULHL B IIPOLECCe
1eHTPUdYTNpPOBaHUA C OHOBPEMEH-
HOW XUMUYECKON OUUCTKOW, UTO ABJISA-

e Drilling fluid
e  Centrifuge effluent
e Cllean water

e Diirty water

e A

e Coagulant

e SOlidS

eTcs 3HaunTeNbHO Gonee adhdexTus-
HBIM U 3KOHOMUUHLIM METOZOM, UEM
mpocTas 06paboTka B CKOPOCTHO LieH-
tpudyre. Iina nedrenobuBalOLUK KOM-
TIaHWiA 3Ta CUCTEMA ABTAETCA MOLIHbIM
WHCTPYMEHTOM TTOZEPIKAHUA OIITU-
MasbHEIX TTApaMeTpoB 6ypoBOro pac-
TBOPA U B TO }Ke BPEMA MUHUMU3ALUN
KONWYecTBa PACTBOPHLIX OTXOZ0B

W CHWKEHUA 3aTpaT Ha 0YUCTKY, 06pa-
60TKY 1 yTUIU3ALUIO OTXOAOB. B Hanm-
YUU UMEETCS HECKOJIbKO KOHCTPYKUMA
YCTaHOBOK 00€3B0OXU BaHWUA, KOTOPLIE
COOTBETCTBYIOT BCEM TpeboBaHUAM Ge-
PETOBLIX UM MOPCKUX YCTaHOBOK.

Ocobennocty n IlpenmymecTsa

® B paiioHax, Iie CylecTBYIOT Orpa-
HWYeHWsA 110 c6POCY OTXOL0B, faH-
Has CUCTeMa ABJIAETCA TOPas3fo
6051ee 3KOHOMUYHOW, YeM BLIBO3,
06paboTKa 1 yTWIn3aums 0TXOL0B
[Ina mpoekToB, rie c6poC OTXOZOB
3arpelleH, TeXHOIOI U 06€3BOXU-
BaHWs UIPAET BAXHYIO PONIb B CUC-
TeMaX 3dMKHYTOI'0 LIUKJa
o [103BONIAET CHU3UTb TOUKY OTCEYKU
L0 OTMETKW HUXKE CTAHAAPTHbIX IKC-
IlyaTallMOHHEIX TTapaMeTpoB 060-
PYAOBAHMA OYUCTKU
o XapakTepHas s [AHHO CUCTEMBL
CITOCOOHOCTb ITOBTOPHOTO UCITONb-
30BaHWs BOABL 00N1€rYaeT Moazep-
XaHue CUCTEMbI UUPKYAALUN
PacTBOpa B XOPOLIEM COCTOSHUN
W ABNIAETCA 0COOEHHO LIeHHOM B yC-
JIOBUAIX HEXBATKW BOLHLIX PECYPCOB

© JIOBTOPHOE UCIIOIb30BAHUE XULAKON
(basbl CHUKAET PacXOoAbl Ha MOAT0-
TOBKY PacTBOPOB U YTWUIU3ALMIO OT-
XOZOB

® [TonHOCTbI0 YKOMITIEKTOBAHHAA yC-
TaHOBKA UMEET HeGOIbIIYIO OIIOP-
HY10 II0BEPXHOCTb, UTO 0COOEHHO
BAXXHO 1A pa3MellleHuns Ha 00bek-
Tax, Ie He0OX0AUMO PalUOHANILHOE
UCIT0/1b30BaHWE [TPOCTPAHCTBA

® BcTpoeHHbI MarHUTHbIV PacXozo-
Mep TOYHO huKcupyer o6paboTaH-
Hble 06bEMBI U PACXOJ, BOAbI

© KommbloTepusnpoBaHHas 403upyio-

as CUCTEMA CHUXKAET PacXofbl Ha

XUMpeareHTbl

Bbicokompon3BoanTenbHAS, TONHO-

CTbl0 perynupyemas Lentpudyra

CepTnduumpoBatHbie MOHTAXKHbIE

neTnn

JlaHHBIN pa3fen ConepXUT KpaTkue cBefeHuA. [Ina monyyeHus monHon
urbopMaumn Heo6xoaMMOo 06paTUTbCA K KaTanory kommaruu M-I SWACO
«JKonornueckue peuresums» 3a 2008 rog.




O0MNOINMHMTEINbHAA OBPABOTKA PACTBOPOB

Texnozorms pereneparnyn

NMPNMMEHEHWME

Beperossie 1 MOpcKue GYpPOBLIE YCTAHOB-
K1, UCTI07Ib3YI01IMe 6YPOBOii PacTBOp Ha
YI7IEBOLOPOAHO WIN CUHTETUYECKOW OC-
HOBaX, 1 KOTOPbIX YBENUYEHWE CPOKA
3KCIULyATaLUL CUCTEMBL IMPKYAALMU 6YpO-
BOT'O PacTBOPA ABAAETCS TPUOPUTETHO 3a-
Taueil; omepalyy, 1eJ1blo KOTOPHIX ABAET-
€Sl BOCCTAHOBJIEHUE OCHOBLI PACTBOPA MHO-
TOKPATHOTO UCIOJb30BaHUA U3 0TPAbOTaH-
HOTO PacTBOPA; PAaCTBOPHBIE Y37l 3aKas-
YMKOB [/l COKpaLleHWs PACXOA0B Ha BOC-
CTAHOBJIEHUE W YTUIN3ALMIO MULKOCTEN.

.I'IPDEJ'IEMI::I

TpanMLUMOHHbIE METOLL M 060pYLOBaHe
OYUCTKW HE CIOCOGHH! YAANIUTD TBEPAYIO
(ba3y Manoit IOTHOCTN MeHblite 5-7 MUK-
POH, KOTOPaA HaKaIIMBAETCA U CHWKAET
3¢ heKTUBHOCTb ,0POroCcTOALEr0 6YPOBO-
T'0 PacTBoOpa Ha YT/1€BOL0POAHON WIN CUH-
TeTUYEeCKOW 0CHOBAX.

.PELLIEHVIFl

Hcrnonb3ys 3amaTeHTOBaHHbEE XUMUYEC-
KUe peareHTH! U ClielManbHoe 060pyzo-
BatWe, [lepefBIKHAsA CUCTEMA
PETEHEPAITN (RECLAIM)* ynanser
TBEpAyI0 Basy Mot IOTHOCTH U3 Oy-
POBOTO PacTBOPA Ha YI71€BOAOPOAHON
WV CUHTETUYECKO! OCHOBAX U BOCCTA-
HaBAWBAET |eHHYI0 OCHOBY PaCTBOPOB.

.SKOHOMVIKA

Cucrema PETEHEPAIIVY noBLiuraer

3t deKTMBHOCTL OYPOBOrO PacTBOPa, yBE-
JIMYUBAET CKOPOCTD ITPOXOAKU U CHUKAET
MOBPEXAEHUA KOJUIEKTOPCKUX CBOWCTB
I1aCTa, TPUXBATA TPYO, a TAKXKEe PacXonbl
Ha YTWIN3aLUi0, XpaHEHWE U TIEPEBO3KY.

.SKDJ'ICIFI/I‘-IHDCTI:

Cucrema PETEHEPAIIIN 3HaunTeNbHO CO-
KpauwaeT 06beM 0TpaboTaHHOTO 6YPOBOTO
pacTBOpPA W PUCK YTEYKU BO BPeMA Iepe-
BO3KW; IPEJCTABIAET CO60T 3aMKHYTY1O
CUCTeMY, YCTaHOBIEHHY10 Ha MecTe. Kon-
TIOUZAHbBIE YaCTULBL 1A YTUAU3AUUH,
mozBeprurnecs 06paboTke 3ToM cucTe-
MO, CTAHOBATCA 60N1ee YUCTHIMU.

C6poc wnama ¢ npumeHeHueM MexHON02UU
PETEHEPAITHA.

OcobeHHOCTH 1 IIperMYyIIIeCTBa

IIpocToTa MOHTaXa U TEXHUYECKOTO

obcnynBaHus

© EnuHoe paMHOe 0CHOBAHUE BKIII0Ya-
eT eMKocTu AnA nonumepa v [1AB, Bo-
IIAHOW W MACJIAHBIN 6AKW, HACOCH 1A
nonumepa u IIAB, cmecureny, mopato-
1M IUHWUW U IMHUU PELUPKYTLALUY,
a TaKxKe MaHeNlb YIpaBieHus

o Ha3semHoe 060pynoBaHIe, pasMe-
1eHHOe B OZIHOM KoHTeliHepe ISO
pasmepoM B 20 x 8 ¢yToB (6,1 x 2,4 M)

e KommakTHOe Mopckoe 060pyzoBa-
HUE, pa3MellleHHOe B OZUHOYHOM
koHTenHepe ISO pasmepom 10 x
8 tyToB (3 x 2,4 M), C MAPKUPOBKOIA
CE n cepruduxarom ATEX

© COOTBETCTBUE BCEM TPEGOBAHNAM
II0 OTPAHUYEHUIO BLICOTHL U BECA
IIPU TPAHCIIOPTUPOBKE

© BLICTpLIIL MOHTaX, He Tpebytomuit
CBapKW; BCE COE[UHEHUSA C CUCTEMA-
MU aKTUBHOT'O WIN 3aTOTOBJIEHHOTO
PacTBOpa OCYIECTBATCA PN
TIOMOLIY OLICTPOPA3bEMHbIX LINaH-
rOB W/unun Tpy60IpoBozoB victaulic

© Bcs 31eKTPONpPOBOAKA aBTOHOMHA
W [OJDKHA ObITH TOA,COEUHEHA
K OOHOMY UCTOYHUKY 371€KTPOIN-
Tanna B 100 kBt

Coxpamenne 3aTpar

® Bonee 3bdeKTuBHOE feiCTBUE
GYpOBLIX PaCTBOPOB

® YBenuueHune CKOPOCTU ITPOXOAKN

o CokpaujeHue clyJyaes puxsaTa
TPY6 U IOBPEXAEHUA KOJLIEKTOD-
CKMX CBOJACTB I1aCTa

® 3HauUTeNbHOE COKpallleHUe pacxo-
JI0B Ha YTUAU3ALMNIO U3NUNIIHEN
XUAKOCTN

® CoxpaleHne pacxonoB Ha XpaHeHne

® CHUXeHUe PacXOfi0B Ha TPAHCIIOP-
TUPOBKY

e [I36aBneHue 0T 6ObLUINX PACXOLOB,
CBA3aHHBIX C pa3baBleHUEM pac-
TBOPOB

® Pacxopnbl Ha BOCCTaHOBIEHUE pere-
HEPUPOBAHHON XUAKOCTU 3HAUN-
TEJIbHO HW)XXE PAacXOA0B Ha
pasbaBneHne u/Win IpuUroToBe-
HUe HOBOro HypoBOro pacTBopa

Vnyunienune pa6ounx xapaKTepPUCTUK
® TexHOJOIUA LOKa3ana cBoto b dek-
TUBHOCTb CO BCEMU TUITAMW HEBOJ-
HBIX CUCTEM PACTBOPOB:
HU3KOTOKCUYHOE MUHEPAJIBHOE
Macsio, OypoBOii PAaCTBOP HA CUHTE-
TUYECKOi 0CHOBE U 6YPOBOIL pac-
TBOP Ha YIJI€BOJLOPOLHOI OCHOBE
CHWXeHWe YIeNbHOTo Beca c6poco-
BOW XXUZKOCTU
Huskoe cootHomermne HedTb-BOAA
60:40 MOXET 6HITH MOBLILIEHO 1O
98:2
© Bo3moxHoCTb focTuxenmna 0%
OCTATOYHOTO COZIEP)KAHWA TBEPAON
(hassr Manoit IOTHOCTY B 06pabo-
TaHHOM GYPOBOM pacTBOpe
© OTCyTCTBUE Pa3pyLIEHUS OCHOBLL
6ypOBOTO PacTBOpa

CHWXeHune 0653aTeNbCTB IO 0XpaHe
OKpYXKatolen cpesbl

o MuHMManbHas YTUWIN3aums U3iui-
Hero Win 0TpaboTaHHOTO 6YPOBOro
pacTBopa

® Bonee HU3KWI PUCK YTEYKW BO BPeMsA
IIepPEeBO3KN

® 3aMKHyTas cucrema

IIpumenenune

e TloBblraet 3¢heKTUBHOCTb 060PY-
LOBaHWsL OYUCTKU B IENCTBYIOLUX
cUCTeMax UUPKYAsLun 6ypoBoro
pacrBopa

e BoccraHaBaWBaeT 0CHOBY 6YpoBOro
PacTBOPa MHOTOKPATHOTO UCITONb-
30BaHMs U3 0TPABOTaHHOT0 GYPOBO-
T0 pacTBopa

© MoXeT UCI0N1b30BaThCs Ha PACTBOP-
HBIX Y371aX WV MOJIEBLIX CKJaZlax
L7l CHYKEHUsA 3aTpaT Ha pereHepa-
1110 U YTWIN3aLMI0 PACTBOPOB

Yemanosxa PETEHEPAITUN Ha pacmsopHom y3ne 8 A6y-Za6u.

JaHHBIN pasfen CONEePKUT KpaTkue cBefieHUs. [Ina monyyeHns moaHon
nHbOpPMaLUN HE0OXOLUMO 06PATUTLCA K KaTanory kommaxuu M-I SWACO
«IKOJIOTUYECKNE PELIeHUAY, U3RAHUE 4.

80d0g.12vd ¥YX109vd90 BYHAU3 LHUouoo
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AUTOMATIC TANK CLEANING

NMPNMMEHEHWME

EMKoOCTM Ans 6ypoBOro pacTsopa,
UCITOJIb3yEeMbIe TIPU Pas3BefKe U A00bIue
He(bTU 1 rasa Kak Ha Ha3eMHBbIX, TaK

W Ha 6eperoBLIX OYPOBLIX YCTAHOBKAX,
a TaKe Ha CyAax 00ecreyeHus B MOp-
ckux mpoekTax. [Ipu omepanmsx 3ame-
LIeHWs, KOTAa HYJeBOe 3arps3HeHne
PacTBOPOB UMeET MIPUHLUIUANIbHOE
3HavyeHue.

.I'IPDEJ'IEMI::I

B orpaborantom 6ypoBOoM pacTsope
6ypOBOIA /1AM CKAIUIMBAETCA B eMKOC-
TAX, @ B pe3epByapax s XpaHeHus
KaK HOBOTO, TaK 1 0TPaGOTaHHOTo
6YpOBOrO PACTBOPA MOXKET MPOU30IATH
[IePEKPECTHOE 3arpsi3HeHMe [Py 3aMe-
He pacTBopoB. Jl0 HelaBHEr0 BPEMEH!
OIIepALUM [I0 OYUCTKE EMKOCTE BbUin
CBSI3aHH C YIepOOM fIst 3M0POBbA MIEP-
COHaJla, TPaBMaMU U, B HEKOTOPLIX CN1y-
YasX, 1€TaJIbHbIM UCXOL0M.

.PELIJEHVIFl

B oTnnumne 0T MHOT'MX TaK Ha3bIBAEMbIX
aBTOMATUYECKWNX MALIUH A1A OYUCTKN
eMKOCTel, Halla 3aIaTeHTOBaHHasA CUC-
TeMa IT0JIHOCTbIO AB}‘OMATI/IUIECKOI?I
OYMCTKY EMKOCTEU* (ATC*) mpakTu-
YecKU yCTpaHAeT He06XO[MMOCTh BXO-
7ia BO BHYTPEeHHee IIPOCTPAHCTBO
eMKOCTW,/pe3epByapa v repepadaThiBa-
€T CMeCb ITPOMBIBOYHO BOALI U LINaMa
INA IOBTOPHOT'O UCTIONb30BaHUA

B ycTaHoBKe ATC.

Pl skoHomuka

3HauNTENbHAA 3KOHOMMUA 060PYHOBA-
HUA U BpEMeHW, HE06XOAUMOTrO ANs
TPAHCIIOPTUPOBKU OTXOA0B C LieNbI0
mepepaboTKu Ha Gepery u BOCCTaHOB-
JIeHUE LleHHOT'0 6apuTa s flabHen-
wurero ucnonb3osanus. 060pynosanme
0CTaeTCs Ha MeCTe 710 OC/IeAYIOLIEro
TIPUMEHEHUA.

.SKDJ'IDFVIHHDCTI:

B cooTBeTCTBUM C AeWCTBYIOLUMHN

B OTPACAU CTPOTUMU TPEOOBAHUAMU
o KOTuII3E, B cucreme ATC ncnonb3y-
10TCA ITPUeMIIEMbIe C SKOJIOTUYeCcKo
TOYKU 3PEHUA XUMPeareHThbl, KOTOPLIE
IIPOXOJAT TECTUPOBAHUE HA CTIOCO6-
HOCTb K 6nopasnoxenuio. Konnuecrso
OTXO[0B CHUXAETCA, a OUNCTHAA BOJA
bwnbrpyerca u yaansaercs 6e3 ymepba
IJIA OKPY)Katollen Cpenbl.

EMKOCTU, UCTIONb3YEeMbIe [IPU Pa3BeaKe
W 06b14e HeTv WK rasa, Kak HaseM-
HOMW, TaK U MOPCKOW, JIOJDKHBL ITOZiBEP-
raThCsl OYUCTKE ISl YAAIEHWA LlaMa
WM IPefoTBpaleHus [IePeKPeCcTHOTro
3arpsA3HeHs pacTBOPOB. o cux mop,
LJ15 OYUCTKU EMKOCTEN TPeboBanuCh
paboune, KOTOPLIE UCIIONL30BAIN
LINAHIYW, YCTAHOBKW /15t MbITbS TTO7, ZaB-
JIEHUEM, J1I0ITaThl U PE3UHOBLIE 1]I'Ba6pbl.

[Jlannas Tpynoemkas n rpssHas pabo-
Ta NPOJBUranach MeAJIEHHO U Mpef-
CTaB/sUla TOTEHLUANILHYI0 OTTACHOCTb.
CornacHo IpoMbILIIEHHBIM TTOKa3aTe-
115M, 33 [IOC/IefjHEee BPEMs [l oCylile-
CTBJIEHUA OIePalNL OUUCTKN EMKOCTEN
noTpe60BaoCh 9 MUIUOHOB YacoB,
IIPOBEAEHHLIX B YCI10BUAX OI'PaHNYEH-
HOT'O [POCTPAHCTBA, B PE3Y/ILTATE YETO
o6pasoBanock 16,45 MUINIMOHOB Happe-
neit orxozoB. Pabora niozeit BHyTpU
€MKOCTel He TONbKO 3aHUMAET MHOTO
BPEMEHMU, HO U IPeiCTaBNAeT co60M He-
OITPAaBIAHHLIA PUCK 1A 300POBbA U be-
30ITaCHOCTY.

Kommanuna M-I SWACO* peummna sToT
BOITPOC, CO37aB MONHOCTbIO aBTOMAT-
3UPOBAHHYI0 CUCTEMY, CTIPOEKTUPOBAH-
HY10 714 COKpallleHNA BpeMeH!
OYMUCTKU W KONUYECTBa paboueil CumbL.
Ms1 pa3paboTanu MpoLenypsl OYUCTKN
KaK [1s Ha3eMHBIX, TaK U s 6epero-
BbIX 6YPOBLIX YCTAHOBOK, @ TAKXKe Cy-
10B 0becrieyeHns, 3a,eCTBOBAHHbIX
B MOPCKUX IIPOEKTAX, KOTOPLIE 3HAYN-
TENbHO CHWKAIOT, @ B HEKOTOPHIX CI1Y-
Yasx yCTPaHsoT He06XOZUMOCTb BXOAA
B IIPOCTPAHCTBO EMKOCTH.

Hawa samarenToBaHHas cucrema
OCYILIECTBIIAET OYUCTKY eMKOCTeN 6e3
IIPefiBAPUTETIbHOTO BAKYYMHOTO yAane-

HUA oceBlIei TBepAoii dassl. B Hee
BKJIIOYEHa CUCTEMa ITOJIHOM PeLnpKy-
NALUW, KOTOPas OTAENAET TBePAyI0 da-
3y B Ipoliecce paboTsl, 03BONAA
WCIT071b30BaTh OAIHO W TOXE He6OoIbIIoe
KONNYECTBO ITPOMBIBOYHO BOALL

B 6O/ILUIOM KONUYECTBe eMKocTeit. Cuc-

TeMa YCTPaHAET UIN 3HAUYUTETIbHO
coKpalaeT HeoOX0AMMOCTb BXOAA B OT-
PaHUYEHHOE ITPOCTPAHCTBO U CIIOCOOHA
CHU3UTb BPeMsl 0UUCTKU Ha 80%.

Oco0eHHOCTH

ITpouenypa aBTOMATUYECKO! OUNCTKU.
YerpoiicTBa A1 OUNCTKU €MKOCTel COo-
3[)a10TCA W YCTAaHABANBAIOTCA C YYETOM
(bOopMBI KaX Lo eMKOoCTU. YCcTpoicTBa
CTPYMHOW 0YUCTKU ABUKYTCA TIO 3apa-
Hee 3aMpOrpaMMUPOBAHHON TPAEKTO-
PUL, ¥ He TPeOYIOT BMELIATENbCTBA
omeparopa. OTAenbHLIN TepeHoCHO
HACoC J1 TepekaunBaHua L1aMoco-
LepKallei XULKOCTY, PACIIONONKEH-
HBI BHYTPU KAXKL,0N EMKOCTU, 1M60
OTKAYUBAET I'PA3HYI0 BOAY, 06paso-
BABUIYIOCA IIPU OYUCTKE EMKOCTH,

3a 60PT, ec/n MoJ06HLIN CIUB paspe-
reH, 160 MEPEKAUNBAET €e B YCTa-
HOBKY ANA PeMPKyNAIUn
TIPOMBIBOYHO BOZbL.

OpHoBpeMeHHOe QYHKUMOHUPOBA-
HUE HECKONILKUX YCTPOUCTB ANl OYUCT-
Ku emxocrent. Bo Bpemsa
aBTOMaTU4eCKOW OUUCTKU MOXET UC-
TI0/1b30BaTbhCAA HECKOILKO YCTPONCTB
IJ15. OUUCTKU eMKOCTEN, UTO MI03BONIAET
OLICTPO BLIIONHWUTbL PA6OTY, COKPATUTD
BPEMs IIPOCTOSA U CIKOHOMUTD JieHbI'.

OnTUManbHOE pacHonoXeHue ycT-
POTCTB A7l OUUCTKU eMKOCTel. Bee He-



IIpyHIpm paboThI

CHavana rmoabmpalTcs yeTponcTea
L7151 OUUCTKM C YIE€TOM (GOPMbI EMKOC-
T, @ 3aTEM OHU ONITUMAJILHO PaCIio-
JIaraloTCcs BHYTPY, CNIeLys cCXeMe
OYUCTKU U YIUTHIBAA BHYTPEHHIOW
TeOMETPUI0 EMKOCTU (OTKPHITHIA MK
3aKPHITHIN BePX, GOpPMa, TEPETOPOLKY,
YTOJ1 HaKJI0Ha ZiHa U IIPUEMHOE OT-
BepcTUe emKocT). IlepenBuxHas
ycraHoBka ATC gocTaBnsfeTcs Ha Iar-
(opMy Tepes, HayasloM OYUCTHBIX
paboT. YeTpoiicTBa A7 OYUCTKU EMKO-
CTell TOACOeAUHAIOTCA K BII0KY yeTa-
HoBKM ATC, BKJ104ato1Wero Hacock,
mopatomue cmech ITAB v Bopbt B yCT-
PONCTBA OYNUCTKMU.

Moutbie CTPyW BOALI TIIATEILHO
OYNIAIT BHYTPEHHIOW ITOBEPXHOCTD
€MKOCTY, CJIelyAl 3apaHee 3amporpam-
MWPOBAHHO cxeme ouuncTku. [lepe-
HOCHOW Hacoc Ans N1aMOoCofiepiKallen
XUIKOCTW WIN HACOChI EMKOCTE
[epeMeLA0T U1aMOCOAEPKALLYIO
XUAKOCTb 06PATHO B YCTAHOBKY s
PELVPKYIALUN ITPOMBIBOYHOW BOZEL,
ABJAOLIENCA YacTblo ycTaHoBKU ATC,
rae Xuakas dasa oTnenieTcs ot
TBEPLON.

YKupxocTb HampaBnseTcs 06paTHO
B YCTPOVCTBA 1l OYUCTKU EMKOCTE,
e OHa ITOBTOPHO WUCIIONIb3YETCA B Ka-
YecTBe 0YUCTHOM XKWUAKOCTY, TTOKA HE
3arpASHUTCA CAVNLIKOM CUJIbHO MEeNIKU-
MW YacTUL}aMu TBeppoi dasbl. B kKoH-
1ie oTlepalunm 0YUCTHASA XKULKOCTD

06xonuMoe 060pynoBaHNe YCTaHABNBA-
€TCA BHYTPb EMKOCTW OFUH Pa3 U OCTaeT-
s B HeM 10 GYAYILEro IpUMeHEeHUs.

AnpuBunyanbHo paspaboTaHHas cxema
0uncTKU. Bricokas adbexTnBHOCTL CXe-
MbI OYUCTKU JOCTUTAETCA 61aroaapa To-
My, YTO 0YUCTKA POBOAUTCA Hanbonee
WHTEHCUBHO Ha CaMblX 3arpsi3HEeHHEIX
Y4aCTKax eMKOCTH.

B03MOXHOCTb 0CTaBKY B MOPT
W Ha MOpCKUe yCcTaHOBKM. Camas 60b-
uras pama ycraHosku ATC koMmanumn
M-I SWACO, 94,5 (mrmpunna) x 122 (BbICO-
Ta) x 165,4 (nnuHa) Awoimos (2400 x
3100 x 4200 MM), ToAHUMAETCs Ha 60pT
OypOBOW YCTAHOBKY, CYAHA WIN fl0Ka
¢ oMmoubio KpaHa. [laHHoe 060pynosa-
HUe MOAKII0YAEeTCA K YCTPOUCTBAM A
OUUCTKU EMKOCTE C IOMOIbI0 IETKUX
I'MOKUX LINAHTOB.

Hetokcnunsie xumpeareHTsr. Jlabopa-
ropus kommaduu M-I SWACO mpoBogut
TECTUPOBAHMUE OYUCTHLIX KUAKOCTE,
YTOOBI OMIPENIENUTD, KAKWE XUMPEareHThl
JlyqlIe BCEro MOAXOAAT K TOMY W UHOMY
™Iy GYPOBOTO PacTBOpa. ITU IpUEMIle-
MBI€e C 9KOJI0TNYECKO TOYKN 3PEHNA XUM-
pEeareHTH MPOXOAAT TECTUPOBAHME Ha
CITOCOOHOCTb K 6UOPA3I0KEHNIO, TIOBLI-

Ocob0eHHOCTH

® ABTOMaTWuecKue poLuenypsl
OYUCTKU

® OpHoBpeMeHHOe QYHKUNOHUPO-
BaHMUe HECKOJIbKUX YCTPONCTB
IU1S1 OUUCTKU EMKOCTEN

® OnTUMasbHOE PACTOoKEHNEe
YCTPOWCTB A1 OYUCTKU EMKOCTEN

© Tpu pa3NUYHLIX CXEMbI OYUCT-
KU1 — CBEPXY BHU3, ITEPEKPECT-
Has, CriupajlbHas

© KOoMIMaKTHOCTb U BO3MOXHOCTb
JO0CTaBKU B IIOPT U Ha MOPCKUe
YCTaHOBKM.

® JI3roTOBJIEHHbIE B COOTBETCTBUN
C Tpe60BaHNAMY 3aKa3UMKa OUL-
maolmne XUMUIEeCKne CpeficTBa

® PenupKynauma mpoMbIBOYHON
BOZALI

IIpermymrecTsa

© JKOHOMMA BPEMEHU OypeHus

Ha 80% 6o7blile, YeM IIPU UC-
I071b30BaHUN PYYHIX METOLOB
OYUCTKY, 33 CYET GEICTPOrO MOH-
TaXa YCTAaHOBKU

Bonee TmarensHas 04MCTKa
BCel eMKOCTU

CHWXeHWe puUcka — HeT He00Xo-
IVIMOCTU BXOZA B OTPaHNYEHHOE
MIPOCTPAHCTBO WU HEOOXOANUM
MUHUMAJIbHBIN BXOZ,.
CoKpaileHne KoimuecTsa 0TX0-
noB Ha 70%

JlerkocTb B yIpaBLeHUN 1A He-
6onbuIoit 6purazb pabounx
CHWXeHMe 3aTpar Ha BLIBO3
urnama

W TBEPAbIE OTXOMBL, IPENMYLIECTBEH-
HO 6apuT, 6€30IacHO YAANAOTCA U3
YCTaHOBKU WIN IIOBTOPHO UCIIONIb3Y-
10TCA IS TPUTOTOBJIEHMS. HOBOTO OY-
POBOTO PacTBOpa.

(]

WeHHY10 3P HEKTUBHOCTb OYUCTKY, HU3-
Kuit ko3bduumnenT nenoo6pasosanus

W CIIOCOGHOCTD MTOKA3IBATb HAUNYYLINE
PEe3YIbTaTH, 00eCIeunBas, TEM CaMbIM,
6e30IacHOCTb OTepaTopa.

Penupkynaums mpoMbIBOYHON BOALL.
3aMKHyTas cuCTeMa MOBTOPHO UCITONb3Y-
€T XUAKOCTb, OTAENAA TBEPAYI0 Gasy oT
*ugxont. [IlpurorosnenHsie B HaYane po-
1ecca ouncTku 30 6appeneit BoAkL/0unUCT-
HOW XWUIKOCTU UCTIONb3YIOTCA NS
OUNCTKU HECKONbKUX eMKOCTel 710 TeX
Top, IIOKa ee 3arpA3sHeHne MellKUMU Yac-
TULAMU TBEPAOiA a3l He OTpebyerT ee
OTKauKW B pe3epByap /1A OTXO0B U 3a-
MeHbI YUCTO BOALOW/ OUUCTHO XUAKOC-
Tb10. IIoCTe ocaxpaeHUs MenKnux 4acTul,

B pe3epByape Al 0TXOA0B (06LIYHO 33
HOYb) XULKOCTb MOXKET UCII0/1b30BATHCA
TOBTOPHO.

o CHWKeHMEe 06bEMOB LIIaMOCOZE-
pakalleit XULKOCTU.

Texumueckne

XapaKTepUCTVUKN

TexHUYECKUE XapaKTEPUCTUKN MOTYT
U3MEHATbLCA, TAK KaK KaXaan KOH(le"y-
pauvm CUCTEMBI U3T'0TABJIUBALTCA OT-
[EJNIbHO [AJ1A KOHKPETHOTI'O ITPOEKTa.

IIpyvepbl 9KOHOMIIV IIPY MCTIOAB30BAHNUY CHCTEMBI
ATC xommammm M-I SWACO

CKBa)KUHBI: #1 #2 #3 #4
KonnuecTBo 0unileHHEIX eMKOCTe 14 30 29 22
Hrs saved 122 90 130 138
Savings $32,000 $25,600 $38,400 $38,400

K3LI0XNNT VHILIVKO
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KUAKOCTU A5 ITEPBUYHOI'O BCKPHITHA ITPOAYKTVBHOT'O ITIAACTA
Toprosoe OnucaHue Tun cucremst OcHoBHasA pyHKIUA JomonHurenbHasa
HauMeHOBaHue ynxKuua
DEFOAM-A* CriMpTOBOI MEHOTACUTENb Bopa Ilenoracurens -
DEFOAM-X* VHWUBepCaNbHEI IEHOTACUTENL Bopa Ilenoracurens -
DI-ANTIFOAM* Ilenoracurens ans cucremst DIPRO DIPRO Ilenoracurens -
DI-BALANCE* 3arycturens ana cucremst DIPRO DIPRO 3arycTurens KonTpons pH
DI-BOOST* BcriomorarenbHbii 3arycTuTens ans cucreMst DIPRO DIPRO 3arycTurens -
DI-INHIB* WHrnbuTop ramH ana cucremst DIPRO DIPRO WHrnbutop rnux -
DI-TROL* Tlorusurens bunsrpaumu ana cucremst DIPRO DIPRO TlonusnTens hunbrpaunmn 3arycrurens
DUAL-FLO* Tlonusurens dunsrpaumu ana cucrem FLOPRO NT FLOPRO NT TlonusnTens hunbrpaunmn 3arycturenb
DUAL-FLO HT Tlonnsurens GuabTpanum Aas mpUMeHeHUs FLOPRO NT TonusuTens Gunbrpanumn 3arycTurenb
TIPYU BBICOKUX TEMITEPATypax
FAZE-MUL* Imynerarop ans cucremst FAZEPRO FAZEPRO IMynbraTop -
FAZE-WET* CmaumnBatomuit areHT ansa cucremst FAZEPRO FAZEPRO TonusuTens Gunbrpanumn IMynbraTop
FLO-TROL* MopuduumnpoBaHHbIA Kpaxman FLOPRO NT TlonusnTens punsrpaunmn 3arycrurenb
FLO-VIS* L HepucnepcHas ocBeTneHHas KCAHTAHOBAA CMOJa FLOPRO NT 3arycrurens -
FLO-VIS NT HepucnepcHas HeocBeTNeHHAA KCAaHTaHOBasA CMOJA FLOPRO NT 3arycrurens -
FLO-VIS PLUS OcBeTneHHas KCaHTaHOBAA CMOJla BEICIIETO COPTa FLOPRO NT 3arycTurens =
FLO-WATE* Cornb oIpeneneHHO CTee N oMoa FLOPRO NT IlonusnTens GpunbTpaunmn VYrskenurens
GLYDRIL* MC Tlonuraukons co cpefHen TOUKON MOMYTHEHUA Bopa Kontpons rupaparaumm rvx CMmasbiBatonias
INA CpefiHecosleHbIX PAaCTBOPOB W BLICOKUX TeMITepaTyp CIIoco6HOCTb
HRP* JKupkuii 3arycturens s pacTBOpoOB HedTb 3arycrurenb Tepmo-
Ha YI/1eBOL0POJHON OCHOBE CTa6UIbHOCTb
K-52* Kanuiixas conb FLOPRO NT KonTpons rupparanmm ravu -
KLA-CURE* WHrouTop ruaparaumm FLOPRO NT Konrpons rupaparauum rvx -
KLA-CURE IT MHrubuTop ruaparaumn v Molowas pucazka FLOPRO NT KoxTponb rupparanmm ravu -
KLA-GARD* CTabunn3arop u UHIMOUTOP INH FLOPRO NT KonTponb rupparanmm ravu -
KLA-GARD B Becconesoit KLA-GARD FLOPRO NT KonTpons rupparanmm ravu -
KLA-STOP* MHrnéurop rvu FLOPRO NT KonTpons rupparanmm ravu -
LUBE-100* Hu3sKo-ToKcUuHas cMassiBaomas jo6aska Bopa CmasbiBatomas fjo6aska -
LUBE-167* Hu3Kko-ToKcUyHas cMa3biBaolas CMECh Bopa CmasbiBatomas fob6aska -
LUBE-776* CmasbiBaromas gobaska Bopa CmasbiBaomas jobaska -
LUBE XLS* CMasbiBatowas 106aBKa Mpy 3KCTPEMANIbHBIX Bopa CmasbiBatomas fobaska -
3HaYeHUAX JlaBleHNA
M-I157* BcromoraTenbHbIn 3MynbraTop Hedrs, IMy7braTop Ionusurens
CUHTeTUYecKas bunbrpanumn
M-I CIDE* Buouup - He npumenserca B CIUIA Bopa Buounp -
M-I LUBE* CmasbiBatomlas no6asKa 0611ero HasHaueHus Bopa CMmasbiBatonlas 1o6asKa -
NOVAMOD* Peonornyeckuit mogndmrarop, BHCC Cunrernyeckas 3arycrurens -
NOVAMUL* IlakeT OCHOBHbIX 3MY/ILIaTOPOB CuHTeTnyecKas IMy7braTop TIAB
[Toxusurens
bunbTpaumn
3arycTurenb
NOVATEC* B PacTBOp Ha OCHOBE NUHENHLIX Cunretnyeckas Coznepxanue -
anba-onepuos ans NOVAPRO 623080 XULKOCTU
NOVAWET* CMaunBaomun areHT Cunrernyeckas TIAB IMyIbraTop
Paswwxurenn
Tepmo-
CTabUIbHOCTb
0S-1L* Tlornorurens KMCNOPOAA Ha OCHOBE CyAbbUTa Bopa MHrnéurop Kopposumn TepMOCTabUNBLHOCTb
PARADRIL* B Basosas xupxocTs ans cucremst PARAPRO CuxTeTnyeckasn Pazxwxurens -
PTS-200* TlonuMepHLIit TEpMOCTAbUIU3ATOD Bopa TepmMoCTabUIBLHOCTD -
PTS-530* TonUMepHLIN TePMOCTaOUIN3ATOD Bopa TepMoCTaGUIbHOCTb -
SAFE-CARB* MonoTsrit Mpamop (KapOoHaT KalbLus) Bopa, HedTs, MoxnsuTens punsrpaumun Vraxenurens
CUHTEeTUYecKas
STARGLIDE* CmasbrBatonjas A06aBKa 1 yCKOPUTENb CKOPOCTU FLOPRO NT CmasbrBatonian f06aBska -
TIPOXOAKN
SUREMOD* 3arycTuTens, reneo6pasylonuit areHT
I UHBEPTHO-3MYJIbCUOHHBIX CUCTEM CunreTnyeckasn 3arycTurenb -
SUREMUL* OCHOBHOA SMV/ILTaTOD /11 UHBEPTHO-3MVJIbCUOHHbBIX CunTeTMyecKasn, IMVIbraTop TIAB
| cucrem HedTb




Toprosoe Omucaxue Tum cucremst OcHoBHasa pyHKUUA JlomonHurenbHaa
HauMeHOBaHUue yHrKuua
SURETHIK* Peonornyeckuit Moguduxarop CuHTeTnyecKas 3arycTurens —
SURETHIN* Pasxwxurens ana uHBepTHO- CunTeTnyecKasn, Paswwxurenn
9MYJIbCUOHHBIX CUCTEM HedTb TIAB
SUREWET* CMaunBaoWUi areHT As UHBEPTHO- CuHTeTUYEeCKas, TIAB IMybraTop
9MYJIbCUOHHBIX CUCTEM HedTb
Sv-120* Opranunyeckwit mornorurens H,S Boma WHrubuTop Koppo3umn -
SWA* EH CMauyuBalownii areHT Ha Yr1eBof0pPOAHO
OCHOBe JIJ1fl CUCTEM C BLICOKUM COfiepXaHNeM
PacTBOPOB COnet Hedrs TIAB IMynbraTop
THRUCARB* Kapbonar ansa cucremst FLOTHRU* FLOTHRU TlonusnTens GunbTpaunmn -
THRUTROL* Opranunyeckwit kpaxman ans cucremst FLOTHRU FLOTHRU Tonusutens Gunbrpanumn 3arycTurens
TRUVIS* 3arycrurens ana cucremst TRUDRIL Hedrs 3arycTurens Ionnsurens
bunbTpaummn
VERSACOAT* IMyJbraTop 1 CMaunBalOLUN areHT Hedrs TIAB IMynbraTop
TepMoCTabWILHOCTb
VERSACOAT NA IMyJbraTop C BLICOKOI TEMIIEPATYPOil BCIILILIKU Hedts IMynbraTop TIAB
IJ15 PACTBOPOB Ha YIJI€BOLOPOLHON OCHOBE TepMOCTaGUABLHOCTb
VERSAGEL* HT Texropur Hedrs 3arycTurenb Monnsurens
bwisTpaumn
VERSALUBE* PacTBopuMas B He(hTu cMasbiBaowasn 106aBka Hedrsb CmasbiBatomas jobaska -
VERSAMOD* Peonornyeckuit mogudukarop (BHCC) Hedrs 3arycTurens -
VERSAMUL* TlakeT 6a30BLIX 3MY/ILFATOPOB HedTb IMyAbraTop TIAB
Moxusurens
bunbrpanumn
TepMOCTaOWILHOCTD
3arycTurens
VERSAPAC* TepMuyeckn aKTUBUPOBAHHbIN OPTaHNYECKNA Hedrs, 3arycTurens IIpepoTrepanienne
TUKCOTPOTT CUHTeTUYecKas TIOT/I0MeHUA
pacTBopa
VERSAPRO* P/S OctoBHoit amynbrarop ans VERSAPRO HedTb IMyIbraTop -
VERSATHIN* PazXwKUTENb U KOHAMLUOHED AN GYPOBLIX PACTBOPOB Hedtb Pasxwxurens -
Ha He()TAHOI 0OCHOBE
VERSAWET* CMauuBaloWUi areHT AA PaCTBOPOB Ha YIT1€BOLOPOAHON Hedrs TIAB IMynbraTop
OCHOBe Pazxwxurens
TepMoCTaGUIbHOCTb
VG-69* OpraHodwnbHas ramHa Hedrb 3arycrurenb [onnsurens
bunbTpaummn
VG-PLUS* OpraHodwnbHas ravHa Hedrs, 3arycrurens [onnsurens
CUHTETUYeCcKas bwnsrpanun
VG-SUPREME* OpraHodwnbHas ravHa CunreTnyeckas 3arycrurens [onnsurens
bwnsrpanun
KUAKOCTU A5 KAIIMTAABHOT'O PEMOHTA M MHTEHCU®UKALIVN ITPUTOKA
Toprosoe Onucaxnue Tumn cucremst OcHoBHasA GyHKUUA JlomonHuTenbHaa
HauMeHOBaHue yHKuUA
FLODENSE* AP CucreMa Ha BOAHO OCHOBE AJ1s KOHTPOJIA MOBLILIEHUA Bopa Konrponb faBnexms -
JiaBlleHUA B KOJIbLIEBOM ITPOCTPAHCTBE B KOJIb1}eBOM ITPOCTPAHCTBE
FLOPRO* CT PactBop ans ynanenus Teepnon dasst Bo BpeMsa Bopa OuuncrKa cTBOJNA CKBAKUHBL -
PEMOHTHBIX PaGOT B CKBAXUHE C TMOKUMU Tpybamu
PA3PYIIUTEAU KOPKI
Toprosoe Onucanue Tum cucreMbt OcHoBHasa pyHKIuUA HomonuurenbHaa
HauMeHOBaHue ynxkuua
D-SOLVER* Xenaroo6pasyoumii pacTBOPUTENb HUILTPALMOHHOMI FAZEBREAK Paspyumrens Kopku -
KOpK1 BREAKDOWN
D-SOLVER PLUS Xenar-muoc KUCIOTHEI PacTBOPUTENb FAZEBREAK
(bUNbTPALMOHHON KOPKU BREAKDOWN Paspyumrens kopku -
D-SPERSE* TIAB BREAKFREE TIAB -
BREAKDOWN
D-STRUCTOR* VcXOpHBIN KOMITOHEHT KUCJIOTHOT'O COCTaBa VERSA-OUT
FAZE-OUT -
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PA3PYIINTEAU KOPKI ITIpodokerue
Toprosoe Onucaxnue Tum cucreMbt OcHoBHasA pyHKIuUA HomonHurenbHaa
HauMeHOBaHue ynxKuua
D-STROYER* MHKancynupoBaHHLIN OKUCIUTEND — BHYTPEHHU Bopa Paspyumrens Kopku -

PaspyLIUTeNb KOPKU
SAFE-BREAK* MP VHKancynnpoBaHHbI BHYTPEHHWIA paspymMTeNnb KOPKN Bopa PaspynmTens kopku -
WELLZYME* A Paspyumrens 5H3UMOB B pacTBOpax /1A EPBUYHOTO BREAKFREE Paspyumrens kpaxmana

BCKDLITUA IIPOAYKTUBHOTO IJ1aCTa Ha BOJHOW OCHOBE BREAKDOWN -
WELLZYME NS PaspyummTens 3H3MMOB B pacTBOPAX AJlA NIEPBUYHOTO BREAKFREE Paspyumrens kpaxmana

BCKPBITUA NPOAYKTUBHOTO IJ1ACTa Ha BOJHOW OCHOBE BREAKDOWN -

JInana3ox nuoTHOCTE!
¢yHTEI/TANNOH Kr/n

BREAKDOWN* CucTemMa Ha 3H3UMO-XeN1aTHON 0CHOBE - 83-12 1-14
BREAKFREE* CucremMa Ha OCHOBE SH3UMOB - 83-12 1-14
BREAKLOOSE* CucreMa Ha OCHOBE OKUCINTENA - 83-12 1-14
FAZE-AWAY* Paspyumrens Ha 0CHOBE UHBEPTHOM! 3MYIbCUL - 78-105 09-13

na unbrpaumonton kKopku FAZEPRO
FAZE-OUT* PaspymmTens Ha BOZHON OCHOBE

ans GunbrpaumonHoit kopku FAZEPRO - 8,8-105 1,1-13
FAZEBREAK* Paspyumrens Ha XenaTHOW OCHOBE

ns unbrpaumontoit kopku FAZEPRO - 88-95 11-11
VERSA-QUT* Paspyumrens Ha BOAHO 0CHOBE AJlA TPAZULUOHHON

(bWILTPALNOHHO KOPKU UHBEPTHOI IMYbCUN - 8,8 -105 1,1-1,3
VERSA-WAY* Paspyumrens KOpku Ha OCHOBE UHBEPTHOW 3MYTbCUN

1715 GUNBTPALMOHHON KOPKU UHBEPTHON IMYIbCUN - 78-10,5 09-1,3

PA3PPEATEHTHI A/A51 BY®EPHBIX )KI/[,ZI,KOCTEI?I
Toprosoe Omucanune Tun cucremst OcHoBHasA pyHKUA JomonuurenbHaa
HauMeHOBaHUue ynkuma
SAFE-SOLV* E PacTBopuTens Ans 3ameleHns pacTBOPOB

Ha YI71eBOA0POAHON OCHOBE BydepHbiit pacTBOp Pacrsopurens —
SAFE-SOLV OE PacTBopuTens ana 3ameleHua pacTBOPOB

Ha YI71eBOLOPOAHON OCHOBE BycdepHbiit pacTBop PacrBopurens —
SAFE-SOLV OM PacTBopuTens A4 3aMelljeHUA PaCTBOPOB

Ha YI71eBOZ,0POAHON OCHOBE BydepHsbiit pacTBOp PacrsopuTens —
SAFE-SURF* E TloBepXHOCTHO-aKTUBHOE BEIECTBO [l 3aMellleHUs

PacTBOPOB Ha YITI€BOAOPOLHOI OCHOBE ByctepHbiit pacTBop I1AB —
SAFE-SURF NS IToBepXHOCTHO-aKTUBHOE BEILECTBO A1 3aMelleHUA

PacTBOPOB Ha YIT1€BOA0POLHOI OCHOBE BydepHbiit pacTBOp TIAB —
SAFE-SURF O TToBepXHOCTHO-aKTUBHOE BEIECTBO [l 3aMelleHUs

PacTBOPOB Ha YITI€BOA0POLHOI OCHOBE BycdepHbiit pacTBop I1AB —
SAFE-SURF W ToBepXHOCTHO-aKTUBHOE BEILECTBO [1 3aMelleHUs

PacTBOPOB Ha BOAHON OCHOBE BydepHbiit pacTBOp I1AB —
SAFE-SURF WN IToBepXHOCTHO-aKTUBHOE BEIECTBO J1A 3aMelleHUs

PacTBOPOB Ha BOAHO OCHOBE BydepHsiit pacTsop IIAB —
SAFE-T-PICKLE PacTBOpUTENb 4715 YAUIEHUA TPYOHO CMA3Kn BydepHsbiit pacTBOp Pacrsopurens —
SAFE-VIS* E JKupkuit 3arycrurens I'3I] BydepHbiit pacTBop 3arycrurens —
SAFE-VIS 0GS J¥upkuit 3arycturens I'91] BydepHbiit pacTBOp 3arycTurens —
DUO-VIS* L OunueHHaA KcaHTAHOBAsA CMOJA B XUAKOI cpefie BycdepHbin pacTBOp 3arycTurens —
SAFE-VIS HDE ¥upkuit 3arycturens 311 BycdepHbiit pacTBOp 3aryctutens —

KOABMATUPYIOUINE COCTABBI
Toprosoe Onucaxnue Tun cucremst OcHoBHasA pyHKuUA JomonHurenbHasa
HauMeHOBaHUue byHKUMNA
CLEANPERF* KoxTponb dunbrpauum pns nephopannoHHbIx

cucrem PURE Bopa — —
PERF-N-PEEL* Konrponb punbrpaumu mpu mposepeHnm
nephopalMoHHLIX paboT Bopa — —
SAFE-VIS opourok ruppokceuaTunLeonosst (L) Bopa IIpeporBpamenmne 3arycTurenn
MOTTI0WEHUA PacTBOpa
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PA3PPEATEHTHI A/A51 BY®EPHBIX )KI/IAKOCTEI?[ ITIpodoskerue
Toprosoe Onucanue Tum cucTeMbt OcHoBHasA pyHKIUA JlomonHuTenbHaa
HauMeHOBaHUe byHkuma
SAFE-VIS E YKupxwit 3arycrurens I'91] Bopa IIpenoTBpamexmne 3arycTurenb

TIOIJIOLEHUA PacTBOPA
SAFE-VIS HDE YKwpxwii 3arycturens I'91] Bopa IIpepoTBpamenune 3arycturens
IIOTJI01eHUA PAcTBOPA
SAFE-VIS LE YKupxwit 3arycrturens I'91] Bopa IIpenoTBpametne 3arycTurens
TIOIJIOLEHUA PacTBOPa
SAFE-VIS 0GS YKupxwii 3arycturens I'91] Bopa IIpenoTBpauienve 3arycturens
IOT7I01eHUA PAcTBOPA
SAFE-LINK* 110 YKvpxocTb 3aKaHIMBAHUA C UCIIONIb30BAHUEM
1 dynToB/ramnox (1,3 kr/n) CaCl2 — 84-11 1-13
SAFE-LINK 140 YKunKocTb 3aKaHYMBAHWA C UCTIOJIb30BAHUEM
14 dynros/rannox (1,7 xr/n) CaBr2 — 84 - 14 1-17
SEAL-N-PEEL* Konbmatupyiommit coctas, pa3paboTaHHbI!
D15 3aKYTIIOPUBAHWUA BHYTPEHHE TOBEPXHOCTU GUILTPA,
KOHTPOIUPYIOLIETO MOCTYIIIEHNE MTECKA B CKBAXUHY — 84-175 1-21

KUMAKOCTU HA OCHOBE UMCTOI'O COASIHOI'O PACTBOPA "1 AOBABKI
Toprosoe Omucaxue Tun cucreMst OcHoBHasA pyHKUUA HomonHurenbHas
HauMeHOBaHUe yHkuMa
KLA-GARD* Crabunnsarop v UHTMOUTOP TINH Bona Konrponb rupparaumu ravi - IloHU3UTENb GUabTpaLmum
KLA-GARD B Becconesoit KLA-GARD Bopa UHrubuTop ranx —
KLA-STOP* MHrnéurop rvH Bopa KoxTpons rupparanumm ravu —

SAFE-BREAK* 611 [leamynbraTop OpHOBaJIEHTHBIN CONIAHOM PacTBOpP  Jle3MynbraTop —
SAFE-BREAK CBF JleamynbraTop JIByXBaneHTHLI CONAHOM pacTBop  [leamynbrarop —
SAFE-BREAK Zinc JleamynbraTop ConsHo pacTBOp Ha OCHOBe UMHKA [leaMynbrarop —
SAFE-SCAV* HS Tlornorurens ceposogopozna (H2S) Boza
Conaxoii pacTsop Tlornorurens ceposopopopna (H2S) —
SAFE-SCAVHSW Tlornorurens ceposopopopna (H2S) Bopa
ConsHo pacTsop Tornorurens ceposogopona (H2S) —
SAFE-SCAVITE* II VHrM6WUTOP CONEOTNOKEHNI Bopa AHIM6UTOp CONEOTNOKEHNN =
SI-1000* MHIMOUTOD CONEOTNONKEHUSA Bopa VHrMGUTOP CONEOTI0KEHUN —
Jvamnasox nnorHocTen
GbyHTE/Tan10H Kr/n
Bpomup kanbuus 0nHOCONEBOI HEOPraHWYECKUN CONAHON PAcTBOP — 8,4-151 1-18
Bpomuz/Xnopug kanbums JIByxXCO71€BON HEOPTAaHWYECKWIA CONAHON PAacTBOP — 11,7-151 14-18
Xnopup Kanbumsa OzHOCONEBO HEOPTrAHNYECKWIA CONAHOI pacTBOp — 84 -11,6 1-14
Xnopup xanus 0pHOCONEBOI HEOPraHWYECKUN CONAHON PacTBOP — 84-97 1-12
®opmuar Kanus 0nHOCONEBOI OPraHNYECKUI CONAHON PACTBOP — 84-13 1-16
Bpomup Hatpus OpHOCONEBOI HEOPraHNYECKWIL CONAHO pacTBOp — 84-125 1-15
Bpomua/Xnopup Hatpua  JIByXCO€BOW HEOPTaHWUIECKUIA COTLAHO PACTBOP — 10-12,7 12-15
Xnopup Hatpus 07nHOCONEBOI HEOPraHWYECKUN CONAHON PAcTBOP — 84-10 1-12
dopmuar Hatpus OpHoconeBoi opraHUYecKun CONAHON PacTBOP — 84-11 1-13
Bpomup umuka/kansums  [IByXCONeBOi HEOPTraHWYECKUI CONAHON PACTBOP — 14,2 - 19,2 1,7-23
Bpomup nuika /Bpomup kanbuus/ Xnopug kansius  TpexconeBoit HeOPraHUYEeCKui conaHomn pacTsop 15,2 - 19,2 18-23
IMTAKEPHBIE XVAKOCTU I CUCTEMBI
Toprosoe Onucaxnue Tumn cucreMbt OcHoBHasA GyHKUUA JomonHurenbHasa
HauMeHOBaHUe yHkuMAa
DOWEROST MI* HuskoTemmepaTypHbIi TPOAYKT Bopa Antndpus —
0S-1L TlornoTuTrens KMCN0pPoAa Ha OCHOBE CylbhUTa Bopa [ornoturens kucnopona TepmocTabUABLHOCTL
M-I CIDE* Buoump - ne npumeHserca B CIIA Bopa Buouup —
SAFE-COR* 220X WHrubuTop Koppos3un ConsHou pactBop ~ MIHrMGUTOP KOPPO3Un —
SAFE-COR C MHrnéutop Kopposun Consxoii pactBop ~ WHrM6uTop Koppos3um —
SAFE-CORE HWHrmbuTop Koppo3um ConsaHou pactBop  MIHrMGUTOp KOPPO3Un —
SAFE-COR HT WHrnoéuTop kopposumn Consxow pacTBOp ~ MHIMGUTOp KOpPPO3UK —

SAFE-SCAV* CA

Tlornorurens KUC0poza Ha HeCleb(bVlTHOﬁ ocroeConsaHoi PacTBOp Ha OCHOBE Kansumallornorurens Kucinopopa —
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Bce yKa3aHHbIe JaHHbIE PACIPOCTPAHAIOTCA UCKIIIOYNTENLHO B Lenax uHdopmaumnn. Kommarma M-I SWACO
He CYUTaeT cebs CBA3AHHOM KaKMMU-1MG60 DﬁﬂBATeﬂbCTBaMVL ABHBIMW WIN HEABHLIMUY, B OTHOLIEHUUN TOY-
HOCTW M UCTIONIb30BAaHUA YKA3aHHbIX AAHHbIX. Bce o6s3arenscrsa n TapaHTUW Ha TMPOAYKLUIO KOMITAHUU
perynupyioTcs CTaHAApPTHLIMU YCI0BUAMM I0T0BOPa 0 Tipopake. Hukakas ungopManma B JaHHOM JIOKY-
MEHTe He ABNAETCA 10PUANYECKUM COBETOM WU 3aMEHO KOMIIETEHTHOTO 0PUANYECKOT0 COBETA.

©2008 M-I L.L.C. Bce mpasa 3ammumenst. *ToBapHbiit 3Hak M-I L.L.C.

AJWI siBnsercs ToBapHbIM 3HakoM Siemens Water Technologies Holding Corp.
ASiemens fiBnAeTCA ToBapHLIM 3HaKoM Siemens Aktiengesellschaft Corporation.
AHaskel saiBnsiercs ToBapHbiM 3HakoM Haskel International, Inc.
ACarboline aBnseTcA ToBapHLIM 3HaKoM Carboline Company.

ADeutz sBnseTcs ToBapHbLIM 3HakoM Deutz AG Corporation.
AGorman-Rupp sBnsercs ToBapHbLIM 3HakoM Gorman-Rupp Company.
~Versa-Matic saBnsercs ToBapHsM 3HakoM Versa-Matic Tool, Inc.
~Dodge n Para-Flex siBnsiorcs ToBapHbM 3HakoM Baldor Electric Company.
CMC.2300.0804.R1 (E) 2.5M Hamnewaraso B CLIA

MiSWACO._

A Schlumberger Company

/A 42842

XvtocroH, Texac 77242-2842

Ten.: 281-561-1300

daxc: 281-561-1441
www.miswaco.slb.com

E-mail: questions@miswaco.slb.com
IleHTpbI TEXHUYECKOW MOAAEPKKN:
XBbIOCTOH, TEXAC

Ten.: 281-561-1300 - dakc: 281-561-1441
ABEPIVH, IIOTIIAHIUA

Ten.: 44.1224-334634 - ®akc: 44-1224-334650
CTABAHTEP, HOPBETUA

Ten.: 47-51-577300 - ®axc: 47-51-576503



