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1 cneyuanusvpoBaHHble
MHCTPYMEHTbI

= [lporpammHoe o6ecneyeHue

= PacTBopbl ANA NEPBUYHOIO BCKPbITUA
MPOAYKTUBHBIX NNacTOB

= KugkocTv AnA KanuTanbHOro
PEMOHTa U MHTEHCMUKaLNUK
npuToKa

= PaspywmTenu kopku

= PeareHTbl 4nA 6yepHbIX XuakocTei
N XUaKocTen 3aMeLleHna

= CneunannampoBaHHble UHCTPYMEHTI
= )KuakocTu 3aKkaHYMBaHUA

= 06opynoBaHue chunbTpaumumn

= CucTeMbl AnA KOHTPONA unbTpauum
= [TakepHble XnUAKOCTH

Cuctembl GypoBbiX pacTBOpPOB 1
pearenTbl

= 06ycTpoiicTBO GypoBoii NNoLWaaKku 1
NPOeKTHO-MHXeHepHoe obecnevyeHne

= [lporpammHoe o6ecneyeHue
= bypoBble pacTBopbl 1 J06aBKK

= ALPINE SPECIALTY CHEMICALS*
FEDERAL* Wholesale

= HDD Mining & Waterwell
= TexHunyeckan nogaepxka

HedrenpombicnoBbie
TeXHONOruu

= CneunanbHble HedhTENPOMbICTIOBbIE
XUMpEareHThl

= YnpaeneHue Hed)TeNpOMbIC/IOBON
XMMUEN

= [lpoTuBOTYPOYNEHTHBIE NPUCAAKM
= YnaneHue cepoBogopoga
= YnaneHue coneoTnoXeHWi, 0uncTka

0T NPMMECEN M BbIBOJ U3
aKcnayarayum

= XumpeareHTbl 06Lero HasHa4yeHuA u
BCMOMOraTeNlbHble peareHThl

= O06paboTka NnacToBO BOAbI
= YnpaeneHue oTxoAamu Jo6bluu



KonTponb cogep>xanua
TBepAo#M (ha3bl, KOHTPONb
JlaBNIeHuA U ynpaBneHue
oTxoaamMu

= [IpoekTupoBaHue o6opynoBaHua
= KoHTponb coaepkaHua TBepAoil

¢hasbl

= Cuctembl 04NCTKM

= [lpuroToeneHue 6ypoBoro pacTeopa

= Bubpocuta

® CMTOrMAPOLMKIIOHHbIE YCTAHOBKM

= LleHTpudpyru

= CUCTEMA OBPABOTKM PACTBOPOB
(FPS)

= O6paboTka 1 TpaHCNOpPTUPOBKA
6ypogoro wnama

= CeTku AnA BMGpPoOCUT

= 3aKayka 0TX0A0B B niacT

= O6pab6oTka Wwnama

= KoHTponb aaBneHua

= [lerazatopsbl

= [lpocceny NnacTUH4YaToOro TUNa

= [lpocceny NopLIHeBoro Tuna

= [lynbThl yNpaBneHnua Apoccenamu

= CUCTEMA YMNPABJIEHWA
JABJIEHUEM W PACTBOPAMMU
(PFMS)

= KoHTponbHO-U3MepuTeNbHble
npuoopsl

= JlononHutensHaa o6paboTka
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OPTIBRIDGE

MporpammHoe o6ecneuexne

YHuBepcanbHaa nporpamma,
no3B0NAIOLAA HA 0CHOBaHUM
thakTMyecKux AaHHbIX
npoekTupoBaTb 6ypoBbie
pacTBopbl, He noBpeXxaaroLye
KONNeKTopcKne CBOWCTBa
nnacra

Jlto60ii pacTBOp, NPOHMKaOLWWIA B
NPOAYKTUBHbIA NNACT, OKa3biBaeT
BNMUAHUE Ha YPOBEHb A06bIYN.
BAsko-ynpyruii cocTas ans

rNyLEHWA, pacTBOP AN1A NePBUYHOIO
BCKPbITUA MPOAYKTUBHbBIX NJ1aCcTOB,
KofbMaTaLMOHHbIe MayuKu UNK nayuku
ANA KonbMaTauuu nepgopaunoHHbIX
0TBEPCTWil — BCE 3TV PacTBOPbI A0JIKHbI
pa3pabaTbiBaTbCA ANA NPeA0TBPaLLeHNA
NPOHWUKHOBEHWA B NPOAYKTMBHbIA nnacTt
1 ero 3arpAsHeHuA. [epBbIM LWarom npu
NoAroTOBKe pacTeopa, 6e3onacHoro Ana
KOnneKkTopa, ABNAETCA ONpeAenieHne
naeanbHoro d)pakUMOHHOro cocTaBa
KofbmaTaHTa.

3anaTeHToBaHHbIIi NPOrpaMMHbiii
naket OPTIBRIDGE* npenoctasnaet
uHxeHepam M-1 SWACO mHcTpymeHT
AnA To4Horo u 6bicTporo nogbopa
KOJbMaTaHTOB He0OX0ANMOro pa3mepa.
Mcnonb3ya nporpammy OPTIBRIDGE,
uHxeHep M-I SWACO BHocHT faHHble

0 nnacTe u MHopMaLWio 0 peareHTax,
JOCTYMNHbIX B JaHHO MECTHOCTW. 3aTeM
nporpaMma onpenenaeT onTUMarnbHbli
COCTaB CMecu Ha 0CHOBE JO0CTYMHbIX
KonbMaTaHToB AnA 3h(heKTUBHOI0
3aKynopuBaH1A NOPOBbIX KaHaNoB
KonnekTopa.

Mporpamma OPTIBRIDGE ewe pa3
NoATBEPXAAeT CTpeMIeHUe Halleil
KOMMaH11 06ecneymnTb LIeNOCTHOCTb 1
AO0NTOCPOMHYHO NPOAYKTUBHOCTb BaLLEro
KonnekTopa.

Oco6enHocTH
= ToyHbI noa6op pasmepa

KO/IbMaTaHTOB MECTHOr0
npou3BOACTBa B COOTBETCTBUM C
XapakTepucTukamu
NpOAYKTMBHOIO NnacTa

[MpumeHeHne B pacTBOpax AnAa
MepBUYHOIO BCKPbITUA
NPOAYKTMBHbIX NNacTOB, ANA
06paboTkmM B CNy4ae nornowleHnit
pacTBOPOB, B XWUAKOCTAX
rNyLWEeHnA, ANA KonbMaTauum
TPeLmH n nepthopaLmMoHHbIX
KaHanoB

npenOTBan.IEHI/Ie NPOHUKHOBEHUA
pacTBopa B nnacT

Wcnonb3oBaHue hakTM4eCKMx
JlaHHbIX 0 CBOWCTBAX KOHKPETHOrO
nnacTa v 0CTYMHbIX
KoNnbMaTaHTax Ans
hopmnpoBaHUA ONTUManbHOA
thunbTpaUNOHHOIA KOpKK

Mpeumywectsa

= YMeHbLUEeHWE NOBPEXAEHMNA
KONNEeKTOPCKMX CBONCTB
NpoAyKTUBHOrO nnacTa

= [Top6op KONbMATaHTOB Ha OCHOBaHWUK
thaKTUYECKNX AaHHbIX

= CHUXEeHUe MaTepuanbHbix 3aTpaT
= OnTumunsaumua 4o6blumn



Mporpammublit naket OPTIBRIDGE
rapaHTMpyeT OTCYTCTBUE
HEeN30NMPOBaHHbIX MOPOBbLIX KaHaNoB

Mporpamma OPTIBRIDGE
COBEpLUEHCTBYET NONyNAPHYIO
TEopuIo neanbHOIi yNakoBKM, KOTopan
ncnonbayeT rpadmyeckuii noaxon

ANA onpeaeneHna oNTUManbHoro
rpaHynoMeTpUYeckoro cocTasa
KonbMaTaHTa B COOTBETCTBUM C
XapakTepucTUKaMi KOHKPETHOro
nnacta. B ocHoBe Teopuu nexuTt
“ccneoBaHue BCeX Nop B KOHKPETHOM
nnacTe v onpejenexne pakLUNOHHOr0
cocTaBa maTepuana, Heo6xoauMoro
ANA NOJHOM 3aKynopKM BCEX NOPOBbIX
KaHanos.

OPTIBRIDGE pnenaet GonbLuoi

Lar Brepej: nporpaMma cosgaetr
MaTeMaTU4ecKyto MOJESb, OCHOBaHHYIO
Ha MaKciManbHoOM pa3mepe nop
(npasuno D'2).

C nomoLLbto 3TOM Nporpammbl
uHxeHepbl M-1 SWACO uccneaywot
JaHHble KOHKPETHOro nnacTa,
BK/IKOYAA MaKcUManbHbI pa3mep

nop, NPOHMLaemMocTb W/unm pasmep
3a00MHbIX (OMNBTPOB, U CONOCTABNAKT
9TV JaHHble C MHhopMaumen o
KonbmaTaHTe. Mcnonb3ya faHHyHo
mogens, nporpamma OptiBridge
aBTOMaTWU4Yeckn CO3JaeT LieneByro
KPWBYH), XapaKTepu3yHLLyH
ONTUMANbHYK CMECh YacTu,
He0OX0AMMbIX ANA 3aKynopKuM nop 1
COKpALLEHNA NPOHUKHOBEHWA TBEPAOIA
thasbl 1 hunsTpaTa B NNACT.

3aTpatbl, CBA3@HHbIMU C AOCTABKOW
maTepuanos. bonee Toro, 3TOT MOLLHBI
NporpamMMHbIA NakeT NOMOraeT CNeauTb
3a HanmyueM Tpebyemoro ypoBHA
TBEPAON (ha3bl B CUCTEME PAcTBOPA,
M03BOJIAA NOBLICUTb KOHTPOb 38
CoZepxaHuem TBEpAon hasbl 1
noAAep>KMBaTh NPU 3TOM TOYHbIN
(hpaKLUMOHHBIN COCTAB KONbMaTaHTa.

MporpammHoe o6ecneyeHue
OPTIBRIDGE: Ewie oaHo opyxue B
6opb6e 3a coXpaHeHUe KONNeKTOPCKMX
CBOIACTB nnacTa

Kak Tonbko BbiGpaHa onTuMarnbHan
CMecb, MOXHO Nerko nogo6paTb
pa3amep KoJlbMaTaHTOB OTHOCUTENbHO

XapaKTepuCTUK JaHHOro nnacTa.
Mporpamma OPTIBRIDGE aBnaetca

APKMM NpuMepom n3o6peTaTeNlbHoCTH

Tak kak nporpamma OPTIBRIDGE u yeunuii komnanun M-1 SWACO no
aHanu3npyeT XxapakTepucTuku pa3paboTke CUCTEM U UHCTPYMEHTOB
KOHKPETHOro NiacTa v conocTaenaeT ANA MAHMMM3aLMM NOBPEXAEHMH

WX C AOCTYMHBIM B BALLIEM PErMOHE KONNEeKTOPCKNUX CBOWCTB NPOAYKTUBHOMO
KonbmaTaHTaMu, Bam He NpuaeTcA nnacTa U MakcuMu3aLlum 4o6b1uu.

XAATb UNW HECTU AOMONHUTENbHbIE JinA nonyyexua Gonee noapoGHoil

nHchopmauum 06 onbITe MCNOb30BaHUA
nporpammsl OptiBridge no Bcemy

MUPY CBAXUTECH C PEMMOHANBHBIM
npeactasutTenem komnanuu M-I
SWACO.
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[1PUEOP M0 UCCNEAOBAHNIO KONTbMATALINI
3AE0MHbIX ®UNLTPOB

Mporpammtoe o6ecnevenue

Mpn6op nomoraet
n3bexxatb 3aKynopuBaHua
3a60iHbIX hunbTPOB M
MaKCUManbHO YBeNUYUTb
NPoM3BOAUTENbLHOCTD
CKBa)XXUHbI

Bo3amoxHbIi cLeHapuii: npu
1cnonb30BaHUM 0HOI0 13 PacTBOPOB
ZNA BCKPbITUA NPOAYKTUBHbIX NNacToB
HOBOTr0 NoKoJieHMA 0T kKomnaxun M-I
SWACO, npoekTHan 30Ha focTUraeTcA
ropasfo 6bicTpee, cnoco6cTayA
9KOHOMMUM BpemeHU 1 AieHer. Ho Ha

9TOM 3Tane Bbl MOXETE CTONKHYTLCA C
CUTYyaLMen, KoTopaa MOXET CTOUTb BCEX
C3KOHOMJIEHHbIX CPEACTB, eciivt He 6yayT
MPUHATbI HE06X0AMMbIE MEpbI.

3aKkaHuMBaHWe CKBaXXMHbl OTKPbITLIM
CTBOJIOM TpeByeT MCMNOMb30BaHWA 0OJHOIO
13 MHOXECTBA 3KCN/yaTaLMOHHbIX
(hunbTpPOB ANA KOHTPONA NOCTYNNEHNA
necka B ckBaxuHy. Bo Bpemn
pa3melLLeHnA 060pya0BaHuMA
3aKaH4YMBaHWA PacTBOP ANA BCKPbITUA
NpoAYKTUBHOO NNacTa 0CTaeTcA B
cTone. No3xe, Ha Ha4anbHOM 3Tane
[N06bl4K, pacTBOp AO/KEH NpU BbIX0Je Ha
NOBEpPXHOCTb CBOGOAHO NPOIiTK Yepes
3aboiHble chunsTpbl. Heobxoaumo, 4Tobbl
(hpakUMOHHBIN cOCTaB KONIbMaTaHTa,
3a60MHble hUNLTPbI M KOHLEHTPaLKA
TBEep/AoN ¢hasbl B pacTBOpe MaeanbHo
MOAXOAUNN APYT K Apyry. B npoTuBHOM
cnyyae, BO3MOXXHO 3aKynopuBaHue
(hnnbTpoB, KOTOPOE He TONbKO CHUXAeT
06beMbl 106b14K, HO M NOBbILLAET

pyCK 3p03um 3a60MHbIX PUNLTPOB,
NpUBOAALLIEV K BHEMNaHOBbIM pacxojam
Ha BOCCTAHOB/EHNE KONNEeKTOPCKUX
CBOIACTB NnacTa v BO3MOXXHOMY
CHWXEHMI0 NPOU3BOANTENBHOCTY
CKBa)XMHbI B I0/Ir0CPOYHOM NepcneKkTuBe.

Jo cerogHALWIHEro AHA NpUXoannoch
npMocTaHaBnuBaTh BCe paboTbl 40
Mofy4yeHus pe3ynLTaToB aHanu3a
06pa3LoB 13 nabopaTopuu. Tenepb HeT
Heo6XoauMOoCTY XaaTb. C nomoLLbio
NPWBOPA 0 UCCJIEAOBAHUIO
KOJIbMATALIMMN 3ABOHbIX

OUNbTPOB* (PST) ot komnaxum M-I
SWACO Bbl UMeeTe BO3MOXXHOCTb

B peanbHOM BpeMeHu nony4aTb
UHhOPMALMIO 0 TOM, CMOXET n
pacTBOp, HAXOAALUMIACA B KONbLIEBOM
npocTpaHcTBe, CBO6OAHO NPOTH
o6paTHO Yepe3 3a60iiHble UNLTPbI.
3anaTeHTOBaHHOE M3JieNMe COBMECTUMO
€O BCeMU TUnamu ounsTPOB MU MOXKET
UCMONb30BaThCA ANA TECTUPOBAHUA
pacTBOPOB ANA NePBUYHOIO BCKPbITUA
NPOAYKTUBHBIX NIACTOB Kak Ha OCHOBE
WHBEPTHOIA 3MYNbCUM, TaK 1 Ha BOAHON
OCHOBE.

[aHHbIil npubop No3BoNAET COKPaTUTbL
BPEeM#A NpOoCTOA, 3aTpaTbl U MaKCMManbHO
YBENNYUTb NPOM3BOANTENBHOCTD
ckBaxkuHbl. PST — 370 ele oguH
pe3ynbtat ycunuii komnanum M-1 SWACO
M0 NOBbILLEHWIO NPOU3BOANTENBHOCTY
BaLLIE CKBAXXMHbI.

bnarogapa rexnonoruu komnanun M-I
SWACO npoueaypa KoHTpona Ka4ecTBa
nepemewjaeTcA u3 naéopaTopum Ha
Gyposyto

[nAa nsyyeHua BnnAnuA TBepLOI hasbl,
cojepxalleiica B pacTBopax, Ha
3aKyrnopusaHue 3a60iHbIX OUNLTPOB
Obinn paspaboTaHbl nabopaTopHble
npu6opsl. CHavyana noABunmMcb
nonHomacLuTabHble LMPKYNALMOHHbIE
KOHTYpbI C cekuuein hunsTpa,

3aTem nabopaTopHblii npuéop,
KOTOpbIA MOAENMPOBaN ABUXEHUE
6ypoBoro pacTeopa 4yepes unsTp

Mpy NOCTOAHHON CKOPOCTM A06bIYM.
HecmoTpa Ha To, 4TO M 3aMKHYTbIN
KOHTYp, 1 MOZenMpytoLwmin npuéop
NpefoCTaBNANM LEHHYH UHchopmaumio,
06a He NoAX0AWNM ANA NPUMEHEHUA B
MoneBbIX YCNOBUAX.

M-I SWACO coBmecTHO ¢ BeayLuent
HOPBEXXCKOi KOMNaHWen-onepaTopoM
paspa6otanu PST, npocToii B
UCMONb30BaHNUK NPUGOP, NO3BONALLMIA
GbICTPO NPOBEPUTbL Ka4ecTBO pacTBopa
NPAMO Ha 6YpOBOIi MK PaCTBOPHOM
y3ne u o6ecneynTb ONTUManbHoe
cocToAHue 6ypoBoro pacTeopa nepes

3aKkaHunBaHmeM. [laHHblil npubop
no3Bonun HedyTeraszoo6biBaOLLUM
KoMMaHuAM, paboTaloLwmM Ha
MecTOPOXAEHNAX N0 BceMy Mupy, Gonee
YBEPEHHO roTOBUTLCA K onepaumamM
3aKaH4uBaHuA, He 6eCnoKoACk 0
3aKynopuBaHun unbTpoB.

NMPWBOP M0 NCCNEAOBAHNIO
KONbMATALIUM 3AEONHBIX ®WILTPOB
(PST)

[Mpyn 3aKaHYNBaHUM CKBAXKUHDI
OTKPbITHIM CTBOJIOM peLuatoLLee
3HayYeHue umeeT paspaboTka
peuenTypbl pacTBOpa ANA NepBUYHOrO
BCKPbITWUA NPOAYKTUBHOIO nNnacta u
ero nocnegyowiee o6cnyxuBaHue.
TwaTenbHbI NOA60p hpakLNOHHOrO
cocTaBa TBepJoii (hasbl HEOOX0ANM,
npexae BCero, AnA KonbMaTauuu

nop nnacTa, NofBeprarLLeroca
BO3/€MCTBMIO pacTBopa. B ganbHeiilem
npu Heo6XoANMOCTM OH AOMXKEH
MO3BONUTbL OCYLLECTBUTL 06paTHYHO
NPOMbIBKY Yepes 0TBepcTuA
060pyA0BaHMA 3aKaHYMBaHUA.
MNepBoHavanbHan pazpaboTka u
“ccneAoBaHMA pacTBopa AOMKHbI
NpoBOAMTbLCA B NabopaTopHbIX
YCNOBUAX, HO NPU HEOBX0AUMOCTU
NPOBECTU UCCNEA0BaHNA Ha 06paTHyto
NpoMbIBKY B npouecce 6ypeHua
npoMbIicnoBble 06pasubl npuxoauTcA
CPOYHO AOCTaBNATb B NabopaToputo, 4To
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Hen36exHo BefeT K NpocToAM B paboTe.
Komnanua M-I SWACO pa3spa6oTana
MPUBOP N0 NCCNEAOBAHUIO
KOJIbMATALIMW 3ABO0/HBIX ®UNBTPOB
AnA NPoBEAEHMA UCCNef0BaHUN
pacTBopa Ha 06paTHY NPOMbIBKY
HenocpeAacTBEeHHO Ha 6ypoBoii. [pubop
no3BoNAET UccNesoBaTb NPOMbICIOBbIE
pacTBOpbI B peanbHOM BpeMEHU Ha
o6pa3suax, MaeHTUYHbIX 3260/ HbIM
thunsTpam. Mpubop Takxe MoxeT
UCMOMb30BaTLCA ANA ONpejeNeHuna
0NTUMaNbHOIo XMMUYECKOr0 COCTaBa
peareHToB ANA 04UCTKM CTBONA
ckBaXxuHbl, Takux kak BREAKFREE* unu
BREAKDOWN* oT komMnaHum

M-1 SWACO.

C nomolwbto faHHoro npuéopa
HedhTerasogo6biBatoLLaA KOMMNAHNA
MOXET CIKOHOMUTb Ha CTOMMOCTY
NPUroTOBNIEHUA AOMONHUTENLHOTO
06bema XUAKOCTN 3aKaHuYMBaHUA UK
MPUroTOBIEHUM HOBOIO pacTBOpa, Tak
KaK CKBaXWHa MOXET ObITb 3aKOHYEHa
pacTBOPOM JN1A NEPBUYHOr0 BCKPbITUA
NpOAYKTUBHOIO NnacTa, napameTpbl
KOTOPOro TL{aTeNbHO BOCCTAHOBNEHbI.
JlononHutenbHaA 3KOHOMMUA MOXeT
ObITb TaKXXe JOCTUrHYTa Gnaronapa
onTUMK3aLMKM paboumnx xapakTepucTuK
060pYyA0BaHNA OYUCTKU M COKPALLIEHMIO
BpemeHu 6ypeHuna. bnarogapa
TecTMpoBaHuUo 06pa3LoB pacTeopa

Ha 6ypoBOM BO3MOXKHA 3KOHOMMA Ha
3aTpaTax, BbI3BaHHbIX NPOCTOEM B
0XXMAaHWUN pe3ynbTaToB NabopaTopHbIX
nccnefoBaHuin

Mpu6op PST npepocTaBnAeT HageXXHbIe
JaHHble He3aBMCUMO OT Tuna chunbTpa

HesaBucumo ot TOro, kakoe
o6opyAoBaHue ANnA 3aKaHYMBaHMA

Bbl UCMONb3YETe — CeLuanbHble
aBTOHOMHbIE KOMMOHOBKM, FPaBUiAHbIN
(OUILTP B OTKPLITOM CTBOJIE B COYETAHUM
¢ 3a60MHbIM OUNLTPOM C OAMHAPHON
NpOBOJIOYHOI 06MOTKOW Mnn 6onee
CNOXXHbIA PUNBTP TUNA «NPEMUYM» — Bbl
MoXeTe BbITb CNOKOHbI 6naroaapa
MHhopMaLMK, Noy4aemMoii ¢ MOMOLLbH

MPUBOPA N0 NCCNEAOBAHNIO
KOJIbMATALIMW 3ABEOMHbIX
OWNbTPOB ot komnaHun M-1 SWACO.
Ewle Ha cTagun pa3paboTki OfHUM 13
rMaBHbIX KpUTEpPUEB Gblla BO3MOXHOCTb
“cnonb3oBaHuA npubopa AnA
TeCTUPOBAHUA BCEX TUMOB (QUNLTPOB,
MMEIOLLIMXCA Ha PbIHKE.

UcnbiTaTensHan Aveiika npubopa PST
cnoco6Ha BMecTuUTb 06pasel hunsTpa
nto6oro Tuna. InAa npeaBapuTenbHO
HanoNHEHHbIX (OMNLTPOB ObiNK
pa3paboTaHbl CreLnanbHble fepxxaTeny,
a 06pasLbl TPOBONOYHbIX, MEXaHUYECKN
pacLuMpAeMbIX, MHOFOCNOWHBIX 1
MeTannokepaMuyecknx hunbTpoB MoryT
6bITb NONYYEHbI U3 CEKLMIA, BbIPE3aHHBIX
13 ByayLUMX peanbHbIX (PUNLTPOB, 4TOOLI
He nonaraTbCA Ha uaeanbHble pa3Mepbl
OTBEPCTU.

Nepea cnyckom chunsTpa B
NPOAYKTMBHbIA NAacT cneuuanucTt

no 6ypoBbiM pacTBOpam KOMMaHWM

M-I SWACO Ha 6ypoBoit 3arpyxaet

g MPUBOP MO NCCIIEAOBAHUIO
KOJIbMATALIMW 3ABOMAHBIX
OUNbTPOB penpe3eHTaTUBHbI 06pasel
ucnonbayemoro hunbtpa. 3atem

yepes cunsTp NponyckaeTca o6pasel
CKBaXkmHHoro chntonga. NHxeHep
He3ameAnuTeNbHO onpeaenaeT, CMOXeT
N pacTBOp B CKBaXWHe CBOBOJHO
nponTu yepes dunsTp Unu noTpebyeTca
JononHuTenbHan o6paboTka unm
3aMelLeHne nepeg Havyanom onepaumi
3akaHuuBaHuA. KoHcTpykuus MPUB0PA
M0 UCCNEAOBAHUIO KOJIEMATALIUN
3ABOVHBIX ®WIbTPOB foBOALHO
MPOCTa U CX0XKa C KOHCTPYKLUMeEn
npubopa AnA onpeaeneHua
(bunbTPaLMOHHBIX CBOWCTB pacTBOpa

no AHW, noaTomy nto6oii MHXeHep no
6ypoBbiM pacTBOpam komnanum M-I
SWACO 3HakoM ¢ npuHUMNOM paboThl
JaHHoro yctpoiicTea. HecmoTpA Ha To,
4TO 3TO OTHOCMTENbHO NPOCTOI Npubop,
TOYHOCTb PE3yNbTaTOB TECTUPOBAHMA

B HeM Oblnia NoATBEPXAEHA Ha
MeCTOPOXAEHUAX MO BCEMY MUPY.

Mpu ncnonb3oBavuu B CeBepHom mope,

CLUA, Kutae, 3anagHoii Adpuke n apyrux
mecTtax IPUBE0OP N0 NCCNELOBAHNIO
KONbMATALIMW 3ABOMHbBIX ®UITPOB
NpOAEMOHCTPUPOBAN BblaaoLuiAcA
K03thDULMEHT yCneLlHbIX pe3ynbTaTos,
npubnuxatowmiica k 100%. Hu Ha

O/IHOW U3 CKBAXXMH, Ha KOTOPbIX OH
UCMOoNb30BaNcA ANA NPOBEPKM KavyecTBa
pacTtBopa, hunbTp He 3abuBanca

Ha HayanbHoMm aTane ao6blun. PST
(haKTM4eCKM NOMOT 0A4HON KOMMaHNN-
onepaTopy u3bexarb CepbesHbIX
npo6nem, korga 6bino 06HapYXXeHo, 4To
pacTBOp, KOTOPbIA Ucnonb3oBancaA anA
6ypeHuA NepBoro ropu3oHTanbHOro
yyacTka, He MOXeT 6bITb MPUMEHEH AnA
3aKaH4YMBaHMA CKBaXXMHbI, Tak KaK OH
3akynopuan o6paseuy unsTpa.

Ocob6eHHoOCTH
= [ToaxoanT AnA BCeX TMNOB (hUNLTPOB

= [loaxoauT AnA TECTUPOBAHMUA
pacTBOPOB KaK Ha 0CHOBE MHBEPTHOIA
3MYNbCUK, TaK U Ha BOJHOI OCHOBE

= [IpocToTa KOHCTPYKLMK

= CxoxecTb ¢ KOHCTPYKUMeii npubopa
AnA onpeaeneHna punbTpaLnoHHbIX
cBoiicTe pacTopa no AHU

= B03MOXHOCTb TECTMPOBaHUA
06pas3uoB Ha 6ypoBoi

Mpeumywectsa
= CHUXeHue puckoB

= [lonyyeHne AaHHbIX O COCTOAHUM
pacTBopa B peanbHOM BpEMEeHM

= [lonyyeHne TOYHbIX Pe3yNbLTATOB 3
MWUHWUManbHoe BpemsA

= OnTumu3zauma paboTbl 060pya0BaHUA
0YUCTKM 1 BPEMEHN BypeHua

= He Hy>HO Gonblue XAaTb pe3ynsTaThl
NabopaTopHbIX UCTbITaHWiA

= JKOHOMMA BPEMEHU Ha 06y4eHune
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TPRO ST

MporpammHoe o6ecneuexne

KomnblotepHaa mogens TPRO
ST po6aBnAeT yBepeHHOCTH

Komnanua M-1 SWACO pa3spa6oTana
o6opynoBaHue anAa nabopaTtopHoro
TECTUPOBAHNA U KOMMNbHTEPHOIO
MO/JeMPOBAHMNA C LIEeNbH TOYHOMO
onpejenexna 1 NporHo3upoBaHuA
pabounx xapakTepucTuk
TEpPMOU30NNPYHOLLMX NaKepHbIX
»xuakoctein ISOTHERM* unu
SAFETHERM* B nto6biX CKBaXKMHHbIX
ycnoBuAX. YHUKaNbHOCTb AaHHbIX
MoOJesieil 3aKto4aeTcA B TOM, YTO
OHW HanpaeneHbl Ha onpejeneHHble
peonoruyeckue cBOWCTBa pacTBOPOB
1, YTO 6onee BaXkHO, CNIOCOOHbI
NPOTUBOCTOATH KOHBEKTUBHBIM
TEenNoBbIM NOTEPAM.

JlononHeHMeM TepMOoU30NUPYIOLLNX
nakepHbIX XWUAKOCTEN 1 HaLlero
co6CTBEHHOr0 annapata AnA
onpeJeneHna TenaonpoBOAHOCTH
ABNAGTCA YHUKa/NbHaA KOMMbIOTEPHaA
Mojenb, cnoco6Has MoAenMpoBaTh
noBe/eHNe HbHOTOHOBCKOM 1
HEHbHOTOHOBCKOMN XMAKOCTY B
KONbLIEBOM NPOCTPAHCTBE ANA
onpejeneHna TemnepaTypHoit
perpeccuu Bo BpeMaA Jo6bluu 1

3aKpbITUA CKBAXXMHbI. 3anaTeHTOBaHHanA
KomnbloTepHana mogens TPRO ST,
BK/IKOYAKOLLAA B ce6A anropuTMbl ana
pacTBOpPOB, pa3paboTaHHbIX C y4eTOM
PEONOruYecknx CBOCTB, yUUTbIBAET
TemnepaTypy ¥ NPOU3BOANTENIbHOCTb
CKBaXWHbI, Tennotusnyeckue

CBOWCTBA 3KCNAyaTaLUUOHHON 1
06CajiHO/ KOOHH, BHELLUHWE YCNOBMUA 1
M30NMPYIOLLYYHO NaKepPHYH XMAKOCTb. 3Ta
CNOXKHaA KOMNblOTepHaA nporpaMma
paccyuTbiBaeT TeMrnepaTypHblii
npocunb No Bcemy CTBONY CKBaXMHbI BO

BpemMA Ha4vana n006biun, yCTaHOBI/IBLIJeVICFI
[06bI4K 1 BO BpeMA 3aKpbIThA
CKBa>XUHbl.

Mcnonbaya mogens TPRO ST, moxxHo

C BbICOKOI 40MEN YBEPEHHOCTU
onpejenuThb, Ha Kakoe BPema MOXHO
3aKPbITb CKBAXWUHY, Nepes TEM Kak ee
Heo6xoAnMo ByAeT BbIBECTU Ha PEXUM
WAW nepej Tem Kak HaunHaTb NPUHUMATb
Mepbl M0 YCTPaHEHMI0 HEMCNPaBHOCTEI..
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Mouwoe nporpammHoe
o6ecneueHue agna pa3paboTku
W ONTUMU3aLMKM npoueayp
3ameLyeHuna

Mpw 3ameLleHumn 6ypoBoro pacTeopa
XKNAKOCTbIO 3aKaH4YMBaHUA Un
pacTBOPOM AJ1A NMEPBUYHOMO BCKPbITUA
NPOAYKTUBHbIX NnacToB TpebyeTcA
BECTW KOHTPOJIb 32 KNt0YEeBbIMM
napameTpamu, 4To6bl n36exatb
NOABNEHMA CEPbE3HbIX Npo6nem, Taknx
KaK yBennyeHue BpemeHmn paboTol
6ypoBOiA, NOBPEXAEHME KONNEKTOPCKNX
CBOIACTB MPOAYKTUBHOIO NNacTa,
YBEJIMYEHME 3aTpaT Ha 04MCTKY CTBONA
CKBaXXMHbI M (OMNBTPALMIO, CHUXKEHNE
MPOM3BOANTENBHOCTM.

3anaTeHToBaHHbI NPOrpaMMHbiii
nakeT VIRTUAL CF* yuutbiBaeT Bce

CnpoekTupoBaHHoe 3ameLLieHne®

BO3MO)XXHbIE NapaMeTpbl, yCTpaHAnA
HeonpeAeNeHHOCTb NPU NPOBeAeHNM
onepaumii 3aMeLLeHUA. ITOT CNOXKHbI
KOMM/EKCHbIA NakeT KOMMbOTEPHbIX
nporpamm no3soNAeT MoAeNNPoBaTh
rnapasanky 1 Npodunu 3ameLeHnn
BbICOKOMNOTHbIX COAHBIX PACTBOPOB I
APYrUX XMAKOCTEN 3akaHYMBaHNA AnA
YAYULLIEHNA 0YUCTKM CTBOJA CKBAXKMHbI
1, B KOHEYHOM MTOrE, YBENMYEHNA
NPOAYKTUBHOCTU BaLLeil CKBaXMHBbI.

C nomMoLLbto JaHHOr0 MOLLHOFO NakeTa

VIRTUAL CF (VCF)

nporpaMMHOro o6ecnevyeHna nHxeHep
M-I SWACO nony4aeT BO3MOXHOCTb C
HEnpeB30MAEHHOI TOYHOCTbH):

= MuHUMUM3NpOBaTL BpeMA 3aMeLLleHUs
pacTBOpOB Ha 6ypoBoit nocpecTBOM
pacyeTa BCeX KpUTU4ecKnx
nepeMeHHbIX B CKBaXK1He, BKoYan
peofornyeckue CBOWCTBA, PEXUM
noToKa, CKOPOCTb, BPEMA KOHTAKTA,
4nUCNO XOAO0B Hacoca, AaBNeHune
HarHeTaHua n audcpepeHumansHoe
JaBneHue.

= Paspa6aTbiBaTb Npoueaypy
3aMELLEHMA C Y4ETOM OrpaHUYeHnii
no 060py0BaHNIO, NOCPEACTBOM
BBEAEHMA TOYHON UHOpMaLmm 0
KOHCTPYKLMM CKBAXKMWHbI, BKIOYaA
YINibl HAaKMOHa, U pacyeTa Takux
napaMeTpoB, Kak ruapaBnnyeckas
MOLLHOCTb, N0Jja4ya HacocoB,
CKOpOCTb NOTOKA, JaBNEHNe Ha
JApOCCENbHON IMHUN 1
NpOTUBOAAB/IEHNE — M BCE 3TO Ha
0cHoBe (hakTU4YeCcKuX JaHHbIX O
KOHCTPYKLNU CKBAXKUHBbI.

= (O6ecneynBaTb 6€30MaCHOCTb U

KOHTPO/b CKBaXWHbI NOCPEACTBOM
€03/1aHnA rpacdnkoB
NpOTUBOAABNEHUA B TEX CUTYALMAX,
Korza Heo6XxoAMMo noAfepXuBaTh
3a6oiiHoe unn gudpchepeHumansHoe
JaBlieHue.

MporpammHoe o6ecneuexne

= [lpeaycmatpusaTb rubkume
aKcnyaTaluoHHble napaMeTpbl ANA
CKBaXXWH C KPUTUYECKMMU YCIIOBUAMM
nocpeACcTBOM MOJENMPOBaHUA
3aMeLLeHunA pacTeopa B Nto6oM
HanpasneHun, HabntoaeHNA 3a Bcemu
pacTBOpamu 3aMeLleHuA B BUAE
thyHKUMM 06bEMaA AW XOA0B NOPLLHA
Hacoca 1 0To6paXeHUA NONOXEHUA,
[JaBJIeHUA, CKOPOCTU U APYroid
MHhopmaLmum B Nto6oi ToUKe cTBONA
CKBaXXWHbI.

L OI'ITVIMI/ISVI[JOBaTb 9KOHOMUYHOCTb

KUAKOCTY 3aKaH4YUBAHNA
nocpeAcTBOM NPOrHO3MPOBaHUA
3KBMBANIEHTHOW CTaTMYeCKOM
NAOTHOCTW U NNOTHOCTU
MCNOoNb3yeMOro CONIAHOr0 pacTBopa B
nto60oi TOUKe CKBaXKMHBbI, MPUHUMAA
BO BHMMaHWe pasHuLly TemnepaTtyp Ha
NoBepXHOCTH 1 3a60€, 4TO 0COBEHHO
Ba)XKHO B XONOAHbIX, FNYy60KOBOAHBIX
30Hax.
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I VIRTUAL RDF (VRDF)

MporpammHoe o6ecneuexne

CneynanusnpoBaHHble
nporpammbi Ana o6ecneyeHna
LLeNIoCTHOCTK NnacTa

VIRTUAL RDF

MporpammHoe o6ecneyenue VIRTUAL
RDF* (pacTBopbI ANA NepBUYHOI0
BCKPbITUA MPOAYKTUBHbIX NacToB)
nocTynHo cotpyaHukam M-1 SWACO.
VIRTUAL RDF cocTouT 13 naketa
nporpaMm, cnonb3yembix And BbiGopa,
pa3paboTKu 1 ONTUMM3aLMK BYPOBbIX
pacTBOPOB, U BK/KO4aeT B cebA
OPTIBRIDGE, FINV*, RDFx*, BREAKER
ADVISOR*, RDF FORMULATOR* n HD
BRINE SOLIDS CALCULATOR*. Kpome
TOro, B NaKeT BK/OYEHbI CNPaBOYHbIe
moaynu n Tabnuubl ot M-1 SWACO.

= OPTIBRIDGE onTuMu3unpyeT
¢hpakuUMOHHbIA COCTaB KoNlbMaTaHTa B
COOTBETCTBMW CO CBOCTBAMMU
NpOAYKTUBHOrO nnacTa, Takumm Kak
pa3mep nop (npeanoyTuTENbHEE) UMK
NPOHULLAEMOCTb.

= FINV onpenenaeT noTeHUManbHyto
rny6uHy NPOHMKHOBEHMA (hubTpaTa B
3aBUCUMOCTM OT BPEMEHN
B0O3AeicTBMA U PUNbTPALMOHHBIX
CBOIACTB.

= HD BRINE SOLIDS CACULATOR
no3sonAeT 6onee TOYHO onNpeaenaTb
cojiepXaHue TBepoii hasbl B
pacTBopax AnA nepBUYHOro BCKPbITUA
NpOAYKTUBHbIX NNacTOB,
NPUroTOBNEHHbIX HAa OCHOBE
BbICOKOMNOTHbIX CONAHLIX PAacTBOPOB,
Takux Kak hoopMuUaT Kanua/Lesuna unm
6poMuA KanbLUuUA/UMHKa, NO
CPaBHEHWIO C TPaAULMOHHbBIM
PeTOPTHLIM aHaNM30M.

= RDFX nomoraeT uHxeHepy npoekTa
npasunbHO Nojo6paTh pacTeop AnA
MEePBUYHOr0 BCKPLITUA MPOAYKTUBHbIX
nnacToB B KOHKPETHOM NPOEKTE.

= RDF FORMULATOR 370 nporpamma ans
noa6opa peuenTtypsl 6ypoBOro
pacTBopa, N03BONAKLLAA
paspabaTbiBaTb pacTBOPbI HAa BOAHOW
OCHOBE W Ha OCHOBE WHBEPTHOW

amynbeuu. C ee NOMOLLbI0 MOXHO
COCTaBNATH NtO6ble CUCTEMBbI
pacTBOPOB AN1A NePBUYHOIO

BCKPbITUA, NPUMEHAEMbIX B KOMMaHUN
M-1 SWACO.

BREAKER ADVISOR 370 nporpamma,
noMoraroLian MHXeHepam npoekTa/
MHXEeHepam no onepauuam
3aKaH4MBaHWA B Bbibope
COOTBETCTBYHOLLEro pa3pywuTens Ans
KOHKpeTHoro npoekTa. [lporpamma
UCMoNb3yeT MHOPMALIMIO 0
npoAyKTUBHOM NnacTe, nporpammam
6ypeHusn, 3aKaHunBaHKA 1 J006bIYY.
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PELLIEHWA N0 OBECNEYEHUIO HAIEXXHOCTU
CKBAXMHbI (WASP)

MNporpammnoe o6ecnevenne
J1A NNaHNpPoBaHuA, pa3paboTKm
¥ npeAcTaBneHna uHhopmauum
no onepaunAm yAaneHua
Mycopa B Xoze NOAroTOBKM

CTBOJ1a CKBa>XUHbI

MonyyeHue onTUManbHbIX pe3ynLTaToB
OT NPUMEHEHNA KONOHHbI C
WHCTPYMEHTaMM ANA 04UCTKN 3aBUCUT
0T YETKOI COOTBETCTBYHOLLEN
noaroToBku. MepBblit War B 3T0M
npouecce — 370 TLaTeNbHOe
npejBapuTeNbHOe NiaHUpPoBaHue
c60p AaHHbIX N0 KOHCTPYKLWN CKBAXKMHbI
1 MOAGOp crneumnanbHbIX UHCTPYMEHTOB
ANA 04MCTKW. 3anaTeHTOBaHHbIA NakeT
nporpammHoro o6ecneyenna WASP*
oT komnanuu M-1 SWACO no3sBonaet
HalMM crneyuanucTam paspabaTtbiBaTb
Hanbonee apheKTUBHbIE BapuaHTbI
KHBK. Ucnonb3ya nporpammy WASP,
OHW MOryT NoA6upaTh 1 pa3mellaThb
WHCTPYMEHTbI ANA 04UCTKM CTBONA
CKBaXXMHbI B COOTBETCTBMM C BaLLNMM
ycnosuamMU. Hawwm cneunanucTsl
MMET JOCTYN K MMpoBoW Gase

AaHHbIX N0 NPeJblAyLLMUM CrycKam

C MCMOMb30BaHNEM TaKuX Xe
WHCTPYMEHTOB B NOJ06HbIX

YCNOBUAX, 4TO BT BO3MOXHOCTb
NOATBEPAUTb HaLLW peKoMeHAauuu. Boi
cMoXeTe 06CyanTb UTOTOBYIO CXEMY
MCMONb30BAHNA MHCTPYMEHTOB C BaLLUM
meHemkepom M-1 SWACO no pa6oTte

C KNMeHTaMK, 4To6bl y6eauTbeA B TOM,
4TO0 Bbl CMOXETe 3(h(PEKTUBHO OUUCTUTD
CKBaXXWHY W NPOBECTU 3aKaHYNBaHWe
6e3 nponcwecTsuii. 04HaKo 3T0 TOMLKO
HeKoTopble NPenMyLLecTBa NPorpamMm
WASP n WASP-TMA¥, koTopble Bbl
MOXeTe UCMOoNb30BaTh B BalleM
cnejytouiem npoekTe.

“HCTPVMEHT ANA 3anucu n
npeAcTaBNeHUA AaHHbIX

Ha atane noaroToBku cTBONA CKBaXXMHbI
cneumanuct M-I SWACO ucnonbayet
nporpammy WASP B pexxume Onsite («Ha
mecTe»). C nomoLbto coBpaHHbIX Ha
6ypoBoii NnoLyagKke AaHHLIX CleunanucT
MOXeT fopaboTaTb NpeABapuUTENbHO
3anNaHNPOBaHHYI KOHCTPYKLIMIO

C Y4eTOM peanbHO NpOBEAEHHbIX
CMYyCKOB MHCTPYMEHTOB, FNY6MHbI 1X
MPUMEHEHWA 1 JPYroi NOAX0AALLEN
UHchopmauum no Nto6oMy MHCTPYMEHTY
KonoHHbl. B pexxume Onsite cuctema
WASP moxeT c03jjaBaTb y4eTHbIE
BegomocTu no KHBK n oTyeThl

0 HECOOTBETCTBUM B hopmaTe
Microsoft® Excel. [Tocne okoH4aHuA
paboTbl JaHHOE NPOrpamMMHOe
o6ecneyeHune UCNonb3yeTcA anaA
C03[1aHNA aKTyanbHbIX 0TYETOB N0
6ypoBoii NnoLajke 1 no BbINONHEHHON
pa6oTe. Co6paHHble AaHHbIE TaKXKe

MOryT 00beANHATLCA B apXUBbI

AaHHbIX M0 CNycKaM OTAESbHbIX
WHCTPYMEHTOB, KOTOPbIE UCTONb3YHTCA
B Ka4eCTBE LiEHHOIi MHdhopmaumu npu
naaHupoBaHum B GyayLiem.

Cuctema WASP-TMA no3Bonaet
XPaHUTb 1 ObICTPO HAXOAUTb LIEHHYIO
nuchopmayuio

[MporpammHoe o6ecneyeHne
WASP-TMA («Texo6cnyxuBanue
WHCTPYMEHTOB») UHTErPUPOBAHO C
cuctemoit WASP v npeaHasHa4yeHo
JNA XpaHeHuA Bcex ()annos,
c03JaHHbIX B 3T0i cucteme. OHo
Takxxe obecneuynBaeT nepeaavy
JaHHbIX B 623y faHHbIX NPOrpammbl
ONE-TRAX* Central (0T[§, B KOTOpOIA
co6paHa MHdhopmaumaA no cryckam,
WHCTPYMEHTaM M BbINOIHEHHbIM
pa6oTam, a TakXXe jaHHbIe No 6ypOoBbIM
pacTBopaMm W XWAKOCTAM 3aKaHYMBaHUA.
J70 6a3a LeHTPanM30BaHHOM0
XpaHeHWA TeXHUYecKoii MHhopmaumy,
rpachuKoB 1 OCHOBHbIX CMIUCKOB MO
BCEM MHCTPYMeHTaM. B coueTaHum

C JaHHbIMM, COGPaHHBIMU B APYrUX
nporpammax M-1 SWACO, Bbl nonyyaeTe
nosHoe onucaue no6oro npoekta M-I
SWACO.

MpuHumn pa6oTbi

= Cneumanuct M-I SWACO BBOAMT B
nporpammy WASP Bcto
COOTBETCTBYIOLLYIO MHChOpPMAaLIMIO MO
CKBaXWHe 1 MHhopmauutio,
MONYYEeHHYI0 0T KOMMaHUU-
ornepartopa, a Take BCH
MHhopMaLMIO N0 UCNOMNb3YeMbIM
crneunannampoBaHHbIM
VHCTPYMEHTaM U UX PacrnonoXeHuto

= Cuctema WASP co3paet cxemy
pa3sMeLLeHNA MHCTPYMEHTOB B
CKBaXXMHE, KOTOPYHO BNOCNEACTBUN
MOXHO U3MEHATb ANA o6ecneyeHua
TOYHOI KOHCTPYKLMU KOMIOHHbI U
NPUMEHEHUA UHCTPYMEHTOB

= [lo Mepe ocyLiecTBNEHUA NPOEKTa,
cneumanuct M-I SWACO ucnonbayet
nporpammy WASP ana co3ganua
y4eTHbIx BegomocTeii no KHBK,
(hakTM4ECKMX CXEM CrycKa 1

Mporpammuoe o6ecnevexue

noapo6HOro XypHana ydeta pa6oT

= 3Ta nHchopmauma nepeHocuTCA B
Wa6noH, B KOTOPOM CO3Jal0TCA
oT4eTbl 0 6ypoBOIi NNOLaAKe U O
BbINONHeHHoOM pa6oTe. OT4yeT 0
BbINOJHEHHOMN paboTe, CO3AaHHbIi B
WASP, BkntouaeT AaHHbIe 0
KOHCTPYKLNN CKBAXUHbI, TUNAX U
o6bemMax pacTBOPOB, OCHOBHbIE
aTanbl paboT, pekoMeHAaLun Ha
OyayLuee, thakTnyeckue cxemsl
cnycka, noApo6HbIi XypHan yyeTa
paboT u Tabnuubl ¢ yKazaHuem
BPEMEHM, MOTPAYEHHOI0 Ha KaX/blii
aTan pa6oTbl. B oTyeTe moryT
ucnonb3oBaTbeA hoTorpacum
VHCTPYMEHTOB, CAleNlaHHbIe Ha
6ypoBOii M B LieXe, a TakXKe AaHHble
MOJeNMPOBaHNA TMAPABINKM 1
KPYTALLEro MOMEHTa U TPeHuA,
KoTopble noTpe6oBanuch Ha aTane
npeABapuTeNbHOro NNaHUpoBaHuA

= WHchopmauua 060 Bcex
UCMONb30BaHHbIX MHCTPYMEHTaX
6ynet go6aeneHa B rnobanbHyto 6asy
AaHHbix M-1 SWACO, koTopyto MOXHO
UCMONb30BaThb NPU NaHUPOBAHUM
BaLLMX CNeAyHoLIMX NPOEKTOB

O6patutecb B komnauuio M- SWACO
¥ BbINOJIHUTE ONepaLyuu 3aKaHYMBaHUA
Gonee KauecTBeHHO U GbICTpO

MporpammHoe o6ecnevyeHne WASP

n WASP-TMA, napagy ¢ Apyrumu
CUCTEMaMMU, NO3BONAET KOMMaHUM

M-1 SWACO npegocTaBnATh

HaLUWMM 3aKa34ynKam MosIHOCTb0
CcrneumanM3npoBaHHble peLleHus,
KOTOpbIE BbINOMHAKT UAW NPEBOCXOAAT
Balum Tpe6oBaHKUA K NOArOTOBKe CTBONA
CKBaXXMHbI M KOHTPOK0 Mycopa.

Y3HaiiTe noapo6Hee, Kak Mbl
MOMOraeM HalluUMm 3aKa34yukam
NPOBOAMUTDL YCMELIHbIe onepaumn no
3aKaH4YMBaHUIO CKBaXKuH. CBAXUTECH
¢ npeactasutenem M-I SWACO

1 OH NPeA0CTaBUT BaM NpUMepbI,
noaTeepxjaroiime acpchekTUBHOCTb
Halei pa6oTbl
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OcobeHHOCTH

MNpensapuTenbHoe NnaHUpoBaHue
1 ¢60p AaHHBIX MHTErPUPOBaHbI C

TEXHUYECKUMM JaHHbIMM BU3HEC-
nuHeiikn «CneunannanpoBaHHble

MHCTPYMEHTbI»

ToYHble U akTyanbHble CXeMbI
CTBOJIa CKBaXWUHbI U TEXHUYECKMNE
JlaHHble

C6op aaHHbIX Ha MecTe

Bo3MmoXxHOCTb B 11060 MOMEHT U
B nto6oe BpemA Jo6aBNATbL 1
nony4yatb MHGOpMaLIMIO U3
rno6anbHoi 6a3bl JaHHbIX M0
npeablAywmmM cnyckam

Co3zpnaHue oT4eToB no GypoBoi
noLaake 1 no BbiNOAHEHHOIA
pa6oTe

Bo3MoXHOCTb pa3buTb
noTpayeHHOe BpeMA Mo 3Tanam
paboTbl

Peructpauma otyeTa o
npoucLLecTBUmM B o6nactu
KOHTPONIA Ka4ecTBa U BHECEHUE
0T4YeTa B COOTBETCTBYHOLLYHO
cuctemy M-I SWACO

Mpeumywecrea

MpocToTa YTeHuA n
pefaKkTUPOBAHUA CXEM,
0TPaXXaKLLMX KOHCTPYKLMIO
CKBaXWHbI, MOJieNY, napameTpbl 1
pacnoioXeHue creunanbHbIX
MHCTPYMEHTOB

bbicTpoe n3meHeHue cxem
npoeKTa npu U3MeHeHum
Tpe6oBaHwii UK 06CTOATENLCTB
paboTbl

CokpalleHne BpeMeHu BBOJA
JIaHHbIX 1 NOBbILLEHNE TOYHOCTH
JlaHHbIX

JaHHble no npeablayLwmUm cnyckam
OTAENbHbIX UHCTPYMEHTOB
M03BONAT NPUHUMATD Bonee
GbICTpPbIE M HAJIEXHbIE peLleHuA

[no6anbHan 6a3a AaHHbIX
COJepXXMUT cambli LUINPOKUN
Jmana3soH LieHHoi uHdopmauum
Co3flaHue 0TYETOB 3KOHOMUT
BpemsA

BbiABneHne npoueaypHbIX
M3MEHEHUN, N03BONALLMUX
3KOHOMWTb BpeMmA
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BypoBbie pacTBopbl ANA NEPBUYHOI0 BCKPbITUA NPOAYKTUBHBLIX NIACTOB

B cucteme ncnonb3ytorca
pacTBopbl conein
LBYXBaJIEHTHbIX

MeTaNoB BbICOKOW
NAOTHOCTH V1A CO3/1aHKuA
BbICOKOKa4€CTBEHHbIX
pacTBopoB 6e3 6mononumepoB
JU1A NePBUYHOTO BCKPbITUA
NPoAyKTUBHbLIX NNAcToB

Cuctema DIPRO Ha ocHoBe pacTBOpoOB
conei AByXBaneHTHbIX MeTannoBs
no3BoNAET AOCTHYb BbICOKNX 3HA4EHHNN
NIOTHOCTH NPN HU3KOM COZePIKaHUM
TBepAo# (hasbl, MaKCUManbHO
COXpaHAeT KoNNeKTopcKue

CBOIiCTBa NPOAYKTMBHOIO NyIacTa 1
o6ecneunBaeT Nerky 04MCTKy CTBONA
CKBa)WHbI

B kauecTBe ocHoBbl B cucteme DIPRO
UCNONb3YHTCA CONU ANBANEHTHBIX
kaTnoHoB 1 ux cmecu — CaCl,,

CaBr,, CaCl,/CaBr,, CaBr,/ZnBr,, u
CaCl,/CaBr,/ZnBr, - B gnana3soHe
nnoTHocTei 11,5-17,5 pyHTOB/rannoH
(1,4-2,1 r/n). C nto60# 13 3TUX 0CHOB

B CUCTEME NMPUMEHAKTCA YHUKANbHbIE
3aryctutenu/no6aBku AnA KOHTponA
thunsTpaumm n kap6oHat KanbuuA
OnpeAeneHHoro hpakuuoHHoro
cocTaBa B Ka4yeCTBE KoNbMaTaHTa ana
06pa30BaH1A TOHKOI (hunbTPaLMOHHOI
KOPKM U HU3KMX CKOPOCTEN chunsTpaumm
C LieNbio COXpaHeHnaA KoNnekTopCKunX
CBOWCTB MPOAYKTMBHOrO NnacTa.

Hu3kue 3HaYeHMA 3KBUBANEHTHON
LMPKYNALNOHHOA NNOTHOCTH
pacTBopa npejoTBpalLaT rny6okoe
NPOHWKHOBEHME pacTBOPa B NNacT,
4TO 0COBEHHO BaXXHO MPU BCKPbITUN
FOPU30HTOB C HU3KMM FPaAUEHTOM
rnapopa3spbiBa, Takux, KOTOPbIE YacTo
BCTPEYaloTCcA npu rny60KOBOAHOM
GypeHun.

brnarogapA BO3MOXHOCTY TOYHOIA
pa3paboTKu CUCTEMbI, a TakxKe

ee rubkoctu, DIPRO moxeT umeTb
NNOTHOCTb B AvanasoHe oT 11,5 a0 17,5
cbyHTOB/rannoH (ot 1,4 no 2,1 kr/n) un
NPUMEHATBLCA ANA MHOTUX cnoco6oB
3aKaHYMBaHNA CKBAXXMHbI:

DIPRO B

= OTKpbITbIA CTBON € rpaBUiiHBIM
thunsTpom

= ABTOHOMHbIE CETKM

= LlleneBoit/nepchopnpoBaHHbIii
XBOCTOBMK

= Heo6caxeHHblil 3a60i

= MexaHuuecku pasgsuraemsle
3a00iHble (UNLTPbI

04d1q ‘spini4 uj-JjiQ 110M18S3Y




OcobeHHOCTH

bes conepxxaHua 6uononumepos

B kayecTBe ocHOBbI
MCNOMb3YKTCA pacTBOPbI CONEN
ABYXBaJIEHTHbIX MeTannoB

TwatenbHo nogo6paHHbIii
thpakUMOHHbIIA cocTaB
KonbMaTaHTa

CocTas pacTBopa aganTupoBaH K
KOHKPETHbIM YCIIOBUAM

Huskue 3Ha4eHnA aKBUBaANEHTHON
LIMPKYNALMOHHOI MIOTHOCTH

Bbicokan cTabunbHOCTb MKH

CoBMeCTMMOCTb C pasHbIMM
crnoco6amu 3akaH4yMBaHusA,
BK/04aA 3aKaHYMBaHue
OTKPbITbIM CTBOMIOM C rpaBUiiHbIM
thunsTpom

Mpeumywectea

MNoBblILWEHNEe NPOM3BOANTENBHOCTM
bonee 6bicTpoe AOCTUXEHNE
MaKCcMMasnbHo
NPOM3BOANTENBHOCTY

Jlerkoe ypanenue
(bMNbTPaLMOHHON KOPKU

IJKOHOMUYECKM BbIFOAHbIE
XXWAKOCTW C BbICOKUM 3Ha4eHuem
NNOTHOCTH

MuHumanbHoe noBpexaexne
KONNEeKTOPCKMX CBONCTB
NpoAyKTUBHOrO NnacTta

MuHuManbHble MoTepyu pacTeopa
1 NpoyHan iunbTPaUMoHHanA
Kopka

CHuXeHue 3aTpaT Ha
BOCCTaHOBUTEJIbHbIE PaboTbl U
YTUAN3aLNI0 OTXOA0B

Bbicokas aghchekTMBHOCTL Npy
rny60KoBOAHOM BypeHuu

Xapaktepuctukn cuctemol DIPRO — cTtanpapr

kayectBa ot M- SWACO

3aKkaHuuBaHue

CoxpaHeHune KONNeKTOpcKUx CBONCTB
nnacta. B cucteme npumenatoTcA
YHUKanbHble 3arycTutenn/ao6asku ana
KOHTponA chunbTpaumMm Ana co3faHua
MPOYHON TOHKOMN (IMABTPaLMOHHO
KOPKM 1 HU3KMX CKOpOCTen hunbTpaumu.

CoBmecTMMOCTb onepayuit
3akanuuBanma. 06pa3ytowlanca
npoyHan chunbTpaLMoHHaA Kopka

He NoBPEeXJaeTcA BO BpEMA TaknxX
onepauuii 3akaHYMBaHuA, Kak
BbICOKOCKOPOCTHAA 3aKayka BOAbl, Npu
3TOM (hUNbTPALMOHHAA KOPKA MOXET
6bITb yaaneHa 06paTHOM NPOMBbIBKOI
C NPUMeHeHWeM NpakTU4eckn n6oro
cnoco6a 3aKkaHunBaHMA BO BPEMA
Jo06bIYN.

Bo3mo)xHocTb 3amewyenmna. Tak Kak
OCHOBHbIM KOMMNOHEHTOM CUCTEMbI
DIPRO sBnAeTcA conAHoM pacTsop,
OHa COBMECTUMa C XWUAKOCTAMM
3aKaHYMBaHWA 1 NErko 3amelLaeTcs.

OumcTka cTBONA CKBaXKUHbI.
(QunbTpaunoHHan Kopka CUCTEMbI
DIPRO moxeT 6bITb yaaneHa Bo Bpemsa
npoueAypbl 3aKaH4UBaHUA UK C
NOMOLLb0 pa3HO06Pa3HbIX XMMUYECKMX
paspywuTenei.

[onroBpemeHHaa cTaGuNbHOCTb.
PacTBop coneii AByXBaneHTHbIX
METannoB B KA4eCTBE 0CHOBbI CUCTEMbI
DIPRO no3BonAeT XXuaxocTK ocTaBaThCA
B CKBa)XKMHE NPOAO/IKNUTENbHOE

BpemA 6e3 CyLeCTBEHHOM0 CHUXEHNA
3(hHEKTMBHOCTMW.

CnocoGHOCTb K BOCCTAHOBMNEHMIO.
ConaHoii pacTBOp, KOTOPbI ABNAETCA
0CHOBO#1, MOXET ObITb NIerko
BOCCTAHOBNEH J/1A MCNONb30BaHUA B
KayecTBe XWUAKOCTM 3aKaHYUBaHUA UK
ana cosaanua apyroi cuctemsl DIPRO.

bypenune

Bbicokue 3Ha4eHNA NNOTHOCTY.
Cuctema DIPRO doyHKUMOHMpPYET
ONTUManbHbIM 06pa3oM, UMesn
nnotHocTb oT 11,5 ao 17,5 coyHTOB/
rannoH (ot 1,4 1o 2,1 kr/n) n ee
MAOTHOCTb MOXKHO PErynupoBaTh B
yKasaHHOM AuanasoHe 6e3 yBenuyeHua
coep>xaHua Teepaon asbl.

Peonornueckue cBoiicTBa.

06biyHo cuctema DIPRO umeet
pa3XuxarLMnCcA Npu caBure
peonormyeckuii npotmnib, HU3KYHO
NNacTUYecKyt BA3KOCTb, BbICOKOE
npeenbHoe AUHaMUYeckoe
HanpsAXXeHue CABUra M 0THOCUTENbHO
Bbicokue 3HayeHuna BHCC.

YCcToi4MBOCTb K 3arpA3HAIOLIMM
thakTopam. Cuctema yctoitumea

K npuMecaAMm, KoTopble 06bI4HO
NPUCYTCTBYIOT NpU BYPEHUM: LIEMEHT,
BbIOYPEHHbII LLUNaM, aKTUBHbIE FUHbI 1
HedThb.

KpyTawmit MomeHT 1 cuna Tpexua.
XoTA KpyTALWI A MOMEHT U cuna
Tpenua cuctemsl DIPRO HeMHoro
BbILLE, Y&M CMCTEM Ha CUHTETUYECKOM
W1 yrneBoAOPOAHON OCHOBE,

ee cMasblBatoLLme cnoco6HoCTH
COOTHOCKMbI C pacTBOpaMu AnA
NepBUYHOr0 BCKPLITUA Ha BOAHOW
ocHoge. [1pn Heo6xoAMMOCTH
cMasblBatoLLye cnoco6HOCTU MOTyT
6bITb YCUNIEHBI COBMECTUMOM
cMasblBatoLLei 106aBKOM.

CTabMNbLHOCTL CTBONA CKBAXKUHDI
ConaHoii pacTBOp, KOTOPbI ABNAETCA
ocHoBoit cuctemsl DIPRO, co3paeT
BbICOKMI YPOBEHb UHIMGMPOBAHNA TNKH.

MpocToTa noAgroToBKM pacTBOpa.

Tak kak cuctema DIPRO cocTouT u3s
He60/bLIOro Yucna KOMMNOHEHTOB,

€€ NIerko NpuroToBuTb Ha 6ypoBoii 1
noanaepxueatb He06XoaUMble CBONCTBA.
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FAZEPRO

BypoBbie pacTBopbl AnA NEPBUYHOI0 BCKPbITUA NPOAYKTUBHBLIX NIAcTOB

buicTpoe GypeHue B
rmapoco6HbIX yCNOBMAX.
Yucrtoe 3aKkaHuMBaHue B
rmapohbUNbHLIX YCNOBUAX.
FAZEPRO - o6paTuman
MHBEPTHO-3MYNbCUOHHAA
cucTema 1BOMHOro JeMcTBuA.

JIna nocTuxXeHwaA ABORHON Lenu —
Nerkoro 3aKkaH4nBaHua n adheKTUBHOIO
GypeHnA — B CNOXHbIX KOHCTPYKUMAX
CKBaXWH 1 NPOAYKTMBHBIX NnacTax
Heo6XxoaMMa XWUAKOCTb ANfA BCKPbITUA
NPOAYKTMBHOIO NnacTa, hakTuyeckm
oTBevatoLan ABYM NpOTMBONONOXKHBIM
Tpe6oBaHUAM.

[pn paboTe ¢ HeKoTOpPbIMU

TUNamm NpoayKTUBHbIX N1acToB
HedhTef006bIBaOLLME KOMNAHUM CETOAHA
CTankuBawTCA ¢ 1BOHOIA npo6nemoii:

= Tpe6oBaHnA K NPoBejeHNto GypoBbIX
pa6oT npesycmMaTpuBatoT NPUMEHEHME
BypoBble pacTBopbI ANA NEPBUYHOMO
BCKPbITUA NPOAYKTUBHbIX NNIACcTOB Ha
YrneBOAOPOAHO UM CUHTETUYECKON
ocHoBe. [laHHbI NoAx0A 0TBeYaeT
TEXHUYECKWUM, FE0NIOTNYECKUM U
9KOHOMUYECKkMM Tpe6oBaHMAM, B TO
BpeMs Kak 3akaH4nBaHue
NPOAYKTUBHOrO NiacTa ¢ NoOMOLLbH
06bI4HON UHBEPTHO-3MYNIbCMOHHOM
CUCTEMbl UMEET ONpeJeneHHbIe
HeAO0CTaTKM, NPOABAAKLLMECA NPU
o6ecnevyeHny NoNHON CBA3HOCTM
NPoOAYKTUBHOr0 nnacta npw Jobblye
UNW 3aKauke. 3TO He TONbKO
3aTpyAHAET 3aKaH4nBaHue ¢
KOHTPONIEM MOCTYMAEHNA Necka B
CTBOJ CKBaXMHbI, HO 1 ienaeT 6onee
ANUTENbHLIM 1 AOPOrOCTOALLMM
yAaneHue rufpoo6HbIX
(hMnbTPALIMOHHBIX KOPOK.

= Tpe6oBaHWA K onepauuam
3aKaH4MBaHWA NpegycMaTpuBaT
NpUMEHEHUE CUCTEMbI Ha BOAHON
OCHOBE, YTO 3HA4YMTENBHO yNpoLyaeT
yAaneHune unbTpaLMoHHON KOPKK, HO
Takan cMCTeMa He CMOXET
WHrMO6MpOBaTb pearmpytoLue ¢ BOAOMN
AIMHUCTBIE Y4acTKM 1
NPUCYTCTBYIOLLME TaM FMMHbI, CHUXaA
TeM camblM 3chHeKTUBHOCTb BypeHus.
B Takux cnyyanx TpyaHas,
J0pOrocToALLan u HepeaKo He
oTBevaroLLan Tpe60BaHUAM NpoLesypa
3aKaH4MBaHWA CBOAUT Ha HeT
npeumyLLecTBa 6bicTporo n
achchekTUBHOrO 3Tana 6ypeHuna

Komnanusam-onepaTopam TpebyeTcA
achpekTUBHOE BypeHue HapAaady ¢
BO3MOXHOCTbI0 6eCnpenATCTBEHHOMO
3aKaHunBaHuA. EqMHCTBEHHAA B
cBOeM poje o6paTmasn UHBEPTHO-
9MYNbCUOHHAA CUCTEMA ANA BCKPbITUA

OuncTKa (hunbTPaLMOHHON KOPKY C rPaBUAHBIM OcobenHocTH

thunbTpom 40/60

100 CkopocTb NOrnoLLeHnA pacTeopa (rm/MuH) = BVpeHVle C pacTBOpoM Ha

90 yFJ'IEBOZIOPOAHOVI 0OCHOBe

80 = YnaneHuue CbMJ'IpraLlI/IOHHOVI KOpKun
70 C pacTBOpOM Ha BO/IHON OCHOBE

1=}
S
| |

O6paTumocTb ruapocho6HOCTH
%0 npu nsmeHexum pH

= [TocToAHHLI NakeT peareHToB

lmapodmnbHbIN XapakTep
CMay4uBaemMocCTy Npu U3MEHEHUM
pH
0 B
10 15 20 5 30 3% = Xopowwue nokasaTenu
Bpew (k) WHrM6MPOBaHMA FNH

——  [nybura necka, CaC0; 2,54 aroiima (65 mm)
nybuHa necka, CaC0s 1,69 atoiima (43 mMm)
nybuHa necka, CaC03 0,85 atoiima (22 mm)

———  [nybuHa necka ¢ baputom 2,54 froiiva (65 Mm)

Mpeumywecrsa

= YBenuyeHue ckopocTyu 6ypeHus,
cTabunbHOCTb CTBONA CKBaXMHbI

= bonee npocToe paspyleHue
thunsTPaALMOHHON KOPKM

= [loBbiweHne

NPOU3BOANTENILHOCTH/CKOPOCTM
3aKauKm

NPOAYKTMBHOIO NacTa BbiNONHAET
CBO0 OCHOBHYIO 3a/iay, a Takxe
o6ecneynBaeT HeHaHocALlee
BpeJ, OAHOCTYNeHYaToe yaaneHue
(hMNbTPALMOHHOI KOPKY Ha = Bo3amoXHOCTb NPOBOANTbL OUYUCTKY
Yrnes0/0p0AHON 0CHOBE, B LIENIOM B X0/1€ 3aKaHYMBaHWUA OTKPbITHIM

3HauMTENbHO YNpoLLan NpoLeaypy ;
3aKaHUMBaHVA 110 CPABHEHMIO C CTBOJIOM C rPaBUAHBLIM (IUNILTPOM
UM APYTUMM CNIOXKHBIMMN

pacTBOpamu Ha BOJHON OCHOBE.
meToaamu

= CokpalleHue o6bema 0TX0/10B

MpaBunbHbIA NogGop XUMUYECKUX
KOMMOHEHTOB ANA yAianeHua
thunbTpaLUoHHOI KOPKK

B npouecce 6ypexus FAZEPRO
AEMOHCTPUPYETBbICOKYH
ahhekTMBHOCTD, KOTOPYHO Bbl 0XMaaeTe
MOAYYUTb OT MHBEPTHO-3MYNbCUOHHOI
cuctembl. Umed B cocTaBe XuakocTu

Ha YrneBOAOPOAHON UK CUHTETUYECKON
ocHoBe, FAZEPRO o6nagaet
NPeBOCX0AHbIMU UHTUGMPYHOLLMMU 1
CMa3blBaOLLMMU XapaKTepUCTMKaMu,
KoTopble 06ecneynBarT YCTORYMBOCTb
CTBONA CKBaXWHbI U BbICOKYH CKOPOCTb
npoxoaku. Cuctema FAZEPRO co3naeT
W NoAAEepXUBAET MOLLUHYH UHBEPTHYHO
3MyMbCUI0 Ha NPOTAXEHWUN BCEi
onepauuu 6ypeHus.

YHukanbHocTb cuctembl FAZEPRO
CTaHOBUTCA 04EBUAHON Ha CTaAnu
3aKaHYMBaHMA.

Mpu nsmeHeHum pH pacTeopa
paspywuTensa xapakTep CMauMBaeMocTH
(hunbTpaLNOHHOI KOPKM M3MEHAETCA

¢ ruapoco6Horo Ha ruapoUNbHbINA.
TwapodunbHy0 MNbTPaLMOHHYO KOPKY
MOXHO YAaNNUTb NIerko 1 NoJIHOCTbIO

= OTcyTcTBME 3aTpaT Ha
BOCCTaHOBUTENbHbIE paboThl
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CTaHAapTHbIMW 0YULLAIOLLIMMK
cocTaBaMu Ha BOAHOM ocHoBe. [laxe
rpaBuiiHble UNLTPbI, KOTOPbIE
006bI4HO 3aTPYAHAIT OTPbIB/06PaTHYHO
NPOMbIBKY U PaBHOMEPHbIA JOCTYN
paspylumTena K hunbTpaLMOHHOI Kopke
(ocobeHHo B cnyyae arpeccuBHoOM
06paboTku) He NpeAcTaBNAIT
npo6aembl ANA MHBEPTHON AMYNbCUU
FAZEPRO. PesynbTaTom ABnAeTCA
MWHUMaNbHOE NoBpeXAeHue
KOnnekTopa v onTuManbHas
MPOM3BOANTENBHOCTb CKBAXUHbI.

B kauecTBe 4ONOMHUTENBHOMO
npeumyLLecTBa, XAMUYeCKuii cocTaB
FAZEPRO nposemoHcTpupoBan
UCKNHYMTENbHYH 3(PhEeKTUBHOCTb NpK
MCNONb30BaHNUN B BOAOHArHETaTeNbHbIX
CKBa)XWHax, 0c06eHHOo Koraa

Heob6xoAuMo o6ecneynTb NPMEMUCTOCTb

CKBa>XMHbI Cpa3dy nocne 3akaH4MBaHuA
6€e3 NoAroTOBKU CKBAXMHbI K «04UUCTKEN
NPOAYKTUBHOIO NnacTa.

Tpancdopmauma UHBepTHOI aMynbCum
(Bopa-B-HedyTu) B npAmyto (HehTb-B-
Boje)

B npownom nepef onepauuamm
R00blun/3aKaukuy AnA paspyLleHus
WNN yAaneHua 00bl4HbIX MHBEPTHO-
3MY/IbCUOHHBIX (OUNBTPaLMOHHBIX
KOPOK UCMONb30BaNNUCh MOLLHbIE
NOBEPXHOCTHO-aKTUBHbIE BELLeCTBa
1 PacTBOPUTENM, HO 3TUM JOCTUrancs
TO/NbKO OrpaHNYEeHHbI pesynbTar.
CvTyauuto n3meHuno noAeneHne
WHBEPTHO-3MY/IbCUOHHOI CUCTEMbI
FAZEPRO.

Korpa Bo BpemaA onepauum
3aKaH4yMBaHuA ypoBeHb pH Bokpyr
(OMNbTPaLMOHHOI KOPKU MOHUXAETCH,
thunbTpaumonHan kopka FAZEPRO
TpaHcqopmMUpyeTCA U3 UHBEPTHOIA
amynbcuu (Boaa-B-HedTu) B

npAMyto amynbcuio (HedTb-B-BoAE),
o6ecneynBan fierkoe 1 nosiHoe
yaaneHue hunbTpaLUoHHONR KOPKM.
YuukanoHas cuctema FAZEPRO,
cocToAwanA u3 amynoratopa FAZE-
MUL* n cmaumBatowiero areHta
FAZE-WET*, o6ecneunBaeT nerkyw
0AHOCTYNEeHYaTylo 04YMCTKY C NOMOLLbI0
«MATKMX» pacTBOpUTENE ANA
JocTukeHua 6onee 3hpeKTMBHOIO 1
paBHOMEpPHOro pe3ynbTaTa.

FAZE-MUL sBnaeTcA eAUHCTBEHHbIM

B CBOEM pojie 3My/braTopom,
Cnoco6HbIM TpaHCchOpMUPOBATLCA

13 UHBEPTHOI AMYNbCUM B
rnapochunbHoe NoBepXHOCTHO-
akTuBHoe BellecTso. CneunanucTbl

M-I SWACO paspa6oTanu Takoi nakeTt
3MYNbraTopoB, PN KOTOPOM LLENOYHbIE
nokasaTenu pacTeopa HEMHOI0

HUXe HelTpanbHbiX (pH 7) npespataT

ruapoobHy0 MNbTPaLMOHHYHO

Kopky B ruapodiunbHyto. JaHHbIi
MexaHu3M o6ecneynBaeT NonHoe
paspyLueHue hunbTpaLnoHHOR KOpKH,
ynansas 6apbep, CO3AaHHbIi Mexay
CTEHKOIi KONNeKTopa 1 CTBONIOM
CKBaXMHbI, U BOCCTaHaBNMBaA
CBA3HOCTb NPOAYKTMBHOrO NnacTa. 3ToT
npouecc cnoco6CTBYET NOBBILIEHNHO

I'IpO}.],yKTVIBHOCTI/I/I'IpI/IEMI/ICTOCTVI nnacTa.

[TakeT amMynbraTopoB cO4eTaeTCA CO
crneumanm3upoBaHHbIMU pacTBoOpamu
conei, B HEM UCNONb3yeTcA
opraHochunbHanA ruHa anAa npuaaHua
BA3KOCTMW U M3BECTb B Ka4ecTBe
LLenoyYHoro komnoHeHTa. ConsAHoi
pacTBop He TpebyeT oco6oro
NPUroTBONIEHMA, Er0 MOXHO J00aBNATbL
K pa3fMyHbiM UHBEPTHO-3MYNbCUOHHbBIM
pacTBOpaM, BK/IKO4aA CUHTETUYeCK1e
pacTBOpbI, pPaCTBOPbI Ha OCHOBE
JM3EeNbHOr0 NN MUHEPaNbHOro Macna,
napacmHoB 1 oneguHoB. NHbimu
cnosamu, B cucteme FAZEPRO Bbi

Hedrs Bona
Boga Hedm

MOXXeTe UCMonb30oBaTh N6yt 6a30BYH
XXMAKOCTb ANA 06bI4HbIX MIHBEPTHbIX
cuctem. InA KOHTPONA BA3KOCTH Takxke
UCMONb3YKTCA OpPraHoUNbHbIE MUHbI,
HO B MEHbLUMX KOHLIEHTPaLMAX Mo
CPaBHEHMIO C 06bI4HBIMU MHBEPTHO-
3MYNIbCMOHHBLIMMW PacTBOPaMMu.

[lBa meTopa yaanexua
thunbTpayMoHHoOR KopKK

bbicTpoe, achchekTuBHOE paspyLieHne
(OUNbTPaLMOHHOI KOPKU UMEeT
peLuatoLlee 3Ha4YeHne ANA ycrnewHoro
3aKkaHuuBaHuA. EcTb aBa cnocoba
paspywuTb CTPYKTYPY OMNLTPaLMOHHOIA
KOPKM: AUCNeprupoBaxue uim
pacTBopeHue.

Mpu pacTBOpEHUM Nponcxoant
pa3pyLUeH1e KOMINOHEHTOB
hunbTPaLMOHHON KOPKU C LIENbH
COKpaLleHNA BEPOATHOCTH
nonagaHua TBepaoi hasbl B nnacT
1 BO3HUKHOBEHUA NPENATCTBUNA

npw 3akaHumBaHuu. JlaHHblii MeToq
pekoMeHAyeTCA ANA HarHeTaTeNbHbIX
CKBaXMH, Tie UCnonb3yeTcA Nio6oi
TWN 3aKaHYMBAHWA OTKPbITHIM
CTBOJIOM, U 3KCMTyaTaLUUOHHbIX
CKBaXMH C rpaBuiiHbIM iUnbTpOM
MW UCMONB3YHOLLMX 3aKaHYUBAHME C
npuMeHeHnem unLTPOB-NpPeMUYMm
W/MAN MexaHN4ecku pacLuMpAeMbIX
hmnbTPOB.

Iucnepruposanmne npesnonaraet
pa3pyLUeHUe CTPYKTYpbl
(hMnbTPaLMOHHOI KOPKU C TEM,

4T06bl JaTh OCTaTKaM TBEPAOI a3kl
(4acTuubl konbMaTaHTa 1 6ypoBon
Lwnam) npoiTu o6paTHoO Yepes
o60pyaoBaHue 3akaHuMBaHWA UK
y6paTb UX C NyTW NPUTOKA NNacToBOro
thntonga. iucnepruposanne 06b14HO
ncnonb3yeTcA npu Jobblue rasa unm
HedhTy, rae NPUMEHAETCA 3aKaH4MBaHNe
CKBaXWHbI C HE06CaXEHHbIM

3a60eM 1nu XBOCTOBWKOM C 3apaHee
BbINONHEHHbIMM 0TBEPCTUAMN. JlaHHbIiA
MEeTOZ TaKXe MOXET MPUMEHATLCA Npu
3aKaHYMBaHUM C FPaBUIAHBIM (OUNBTPOM.

Xumuueckuii coctas cuctemsl FAZEPRO
ynpoLiaeT o6a 3TuX npoLecca.
(MakTnyecku, paspyLUnNTb LeN0CTHOCTb
cunbTpaunoHHoii kopku FAZEPRO
nerye, 4em CTPYKTYPY (OMNLTPaLMOHHOIA
KOPKM MHOMWX XWAKOCTEN ANA BCKPbITMA
NPOAYKTMBHOIO NyacTa Ha BOAHOM
oCHoBe, korga TpefyeTtcA o6HapyXeHune
1 pa3pyLleH1e NoOANMEpPOB PasnnyHoOM
MoneKkynAapHoi macchl. LlenocTHocTb
thunbTpaunonHoit kopku FAZEPRO
CO3/aeTCA NHBEPTHOW 3MYNbCUEN.
PazpneneHnue asyx a3 (Heditu n

BoJbl) 06neryaeT paspyLieHue
(hunbTpaUNOHHOI KOPKMW.
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FLOPRO NT

BypoBbie pacTBopbl AnA NEPBUYHOI0 BCKPbITUA NPOAYKTUBHBLIX NIAcTOB

Cuctema FLOPRO NT - ato
nepeAoBaA TEXHONOIUA
pacTBOpPOB ANA NEPBU4HOI0
BCKPbITUA NPOAYKTUBHBIX
nnacTos, o6ecneyvBatollan
MaKCUManbHYyH0 3aluTy
KONNeKTopa 1 ONTUManbHbINA
YPOBEHb NPOAYKTUBHOCTM
CKBa)XWH

Bblchoe AOCTIKEHWe MaKCUManbHON
Npou3BOANTENIbHOCTN CKBAa)KUHbI

Cuctema FLOPRO NT - 370 HoBOE
MOKOJIEHNEe PacTBOPOB A/A NEPBUYHOIO
BCKPbITUA NPOAYKTUBHbBIX NJ1aCTOB,
paspa6oTaHHaa komnaHueii M- SWACO
B OTBET Ha Tpe6oBaHMA 0Tpac/m

M0 NOBbILWEHN0 3hPEeKTUBHOCTU
GypeHnA 1 NPOAYKTUBHOCTY

ckBaXuH. [pn NpoekTupoBaHum
CUCTEMbl Y4NTbIBAIOTCA BCE
thakTopbl, BAUAOLLME Ha yCNeLwwHoe
0CBOEHWE MeCTOPOXAEHMA:
JOCTUXEHWe nnaHupyemoro aebuta

1 BbIGOp cnocoba 3akaH4YMBaHuA
CKBaXXMHbI, @ TakXke 0CO6EHHOCTY
NpoBefeHNA onepauumn BCKpbITUA
npoAyKTMBHOro nnacTa. B pesynsrate
Bbl N0/y4aeTe 3KOHOMUYECKM
BbIFOJHYH BbICOKO3(PHEKTUBHYHO
cuctemy 6ypoBoro pacTeopa anA
NepBMYHOr0 BCKPbITWA, KOTOpanA

He HapyLlLaeT KojeKTopcKue
CBOIACTBa NPOAYKTUBHOIO NnacTa u
no3BonAeT Jo6UBaTbCA ONTUMANbHOM
NPOU3BOANTENBHOCTU CKBAXMHBI,

o6ecneynBasn LUMPOKKii BbIGop cnoco6oB

3akaHuuBaHuA. CMoTpuTe pasgen
«MpumeHeHme».

Bo BpemsA Bcero npouecca 6ypeHua u
3aKaHYNBAHMA CKBaXMHbI, UHXXEHEP

no pacteopam komnanum M-I

SWACO nomoraeT noaaepXveaTb
3hheKTMBHOCTb CUCTEMbI ANA
o6ecneyeHns MakCUManbHom
NPOAYKTUBHOCTHU, CHUKEHUA 06LLMX
3aTpaT Ha 0CBOEHUE CKBAXMHbI 1
MWUHUMaNbHOMO 3KOIOMMYECKOro pucka.

MpouzBoAcTBEHHbIE NHXKEHEPDI U
npombicnoBuKu 6bicTpee fobuBatoTca
BbIBOJA CKBa)XKWHbI HA PEXXUM

Wcnonb3oBanue cuctemsl FLOPRO

NT cywecTBeHHo ynpoLlaeT npouece
3aKaH4YMBaHWA CKBaXXMHbI, Tak KaK B
0CHoBe pa3paboTKu AaHHOW CUCTEMDbI
NeXuT Bbl6upaeMblit BaMu cnocob
3aKaH4yMBaHmA. Kaxzblii KOMNOHEHT
CUCTEMbl PacTBOPUM B KaKoM-nu6o
XUMPEAreHTe, YT0 3HA4YNTENbHO
o6neryaeT XuMu4eckyt 06paboTky u
0YMCTKY CKBaXWHBI. [Tpn npumeHeHnn
FLOPRO NT B ckBaxuHax o6pa3syeTca
thunsTpaunoHHan kopka, koTopan
YAanAeTCA C MUHUMAaNbHLIM NepenagomM
JaBMeHNA, NO3TOMY BO MHOTUX CllydanAx
CKBa)XkKMHa roToBa K aKcnayaTauum

6e3 npeaBapuTeNIbHON XMMUYECKON
06paboTku.

Bnaroaapa ru6KoCTH CMCTEMbI, UHXEHEP
M-I SWACO moxeT npuroToBuTb
pacTtop FLOPRO NT, ucnonb3aysa
HECKO/bKO XWAKOCTEA-0CHOB: NPECHYH
BOJY, MOPCKYH BOAY, PacTBOp X/0puza
Kanus, xaopuaa HaTpua, xnopuaa
Kanbuua, Gpomuaa HaTpuA 1 cocTaB
FORMIX* TECHNOLOGY, B KoTopblit
BXOAUT hopmmat HaTpuA, hopmuaT
Kanua u hopmmaT Lesus.

OcobeHHoOCTH

= CocTaB pacTBOpa aAanTUpoBaH K
KOHKPETHbBIM YCNIOBUAM

= He nospexpnaeT KOJJIEKTOPCKKe
cBOliCcTBa nnacTa

= Huskoe faBnexHue, Heobxoaumoe
2NA 0TpbIBa PUNLTPALIMOHHOI
KOpKM

= J1erkocTb 0YMCTKM CKBAXXMHbI

= Bbicokuit koadhpuumeHT
BOCCTaHOBJIEHHON
MPOHNLAEMOCTH

= CBepxHW3Kan NpoHNLIAeMOCTb
(OUNbTPALIMOHHO KOPKM

= OnTumanbHblii nog6op
¢hpakuMoHHOro cocTaBa
KofbMaTaHTa

= UcknoumTenbHo HU3KWiA
K09hprumMeHT TpeHua

= Huskue 3Ha4yeHUA ckuH-hakTopa

= Jkonormyeckan 6e30nacHOCTb

= YHuKanbHble peonornyeckue

CBOICTBA, o6ecneymsaroLme
noBblLLEHHbIe 3Ha4eHua BHCC

MpeumywecTsa
= YBenuyexue npon3BoaAnTeNbHOCTHU

= CHuxeHue 3aTpaTt Ha
BOCCTaHOBNieHUE

= bonee 6bicTpOE AOCTUXEHNE
TekyLlero gebeTa

= MuHumanbHoe AaBneHne 0TpbiBa
thunsTpaunoHHom Kopku, Gonee
GbiCTpan o4McTKa CTBONA
CKBaXXUHBbI

= YMeHbLLUeHWe NPOHUKHOBEHUA
TBEpAON (hasbl U punsTpaTa B
nnacT

= CHUXEeHUe AaBNeHNA HarHeTaHuA

= MakcumanbHasa CKOpPoCTb
MpPOX0AKW, COKPaLLEHNe BPEMEeHU
6ypeHun

= BbicoKO€ KayecTBO 04NCTKM
CTBOJIa CKBAXUHBbI

= CHUXEeHUe 3aTpaT Ha 04YMCTKY W
YTUAM3aLNo 0TX0A0B BypeHua

= CoBMeCTUMOCTb C Nto6bIMK
CUCTEMaMM 3aKaH4YMBaHNA
CKBaXXUHbI
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IaBnenne oTpbiBa

40 [laBnenvie (chyHTbI/K8. Aroiiv)
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FLOPRO NT MpogykT «BCE B OAHOMY

CooTHowenue noxasarenei
BOCCTaHOB/EHHOIi NPOHMLAEMOCTH

350 Mponuuaemocts () Bocerarosnentan nporuuaemocts (%) 100
300

250 70
200 60
150
100 30
50

0 0
0 20 40 60 8 100 120 140 160 180

Bpems, MuH

e HayanbHaA NpOHMLaemMoCTb
s B0CCTAHOBIIEHHAA NPOHMLIAEMOCTH

FLOPRO NT with KLA-STOP

PaCTBopbl ANA BCKPLITUA NPOAYKTUBHLIX NNACcTOB: CUCTEMbl

PacTBop anA BCKpbITMA NPOAYKTUBHBIX
nnactoB FLOPRO* NT ¢ uHruéutopom
rnud KLA-STOP* ngeanbHo nogxoamt
INA YCNOBUIA, B KOTOPbIX TpebyeTca
BbICOKOKA4eCTBEHHOE MHINBUpPOBaHMe.
Hanpumep, Koraa npoayKTUBHbINA
WHTEpBas NpOXoAUT Yepes HeCKONbKO
cnoes necka/rnuH. JlokasaHo, 4To
coyeTaHue pacTBopa ANA BCKPbITUA
NPOAYKTUBHbIX NNAcTOB U UHrM6UTOpa
FNWH 3HAYNTENBHO CHUXAET HabyxaHue
1 AMCneprupoBaHue ruH.

[Jlo6aBka KLA-STOP aBndaetcAa

XWUIAKUM MHTMOUTOPOM FMNH Ha

0CHOBE NMONMaMUHOB, KOTOPbI MOXET
UCMOMb30BaTLCA B pacTBOpax AnA
BCKPbITWUA NPOAYKTUBHLIX NnacToB. Mpu
WHTMOMPOBAHWN IMIMH NpeoTBpaLlaeTcA
BOJZIOMNOrNOLIEHWE, B pe3ynbrate

4ero J0CTUraeTcA NPeBOCX0AHanA
LleNIoCTHOCTb BYpOBOro LUNamMa.
[Jo6aeka KLA-STOP achchexktusHo
npeAoTBpaLlaeT ruapaTaumio M

11 BbICOKOTMAPATUPOBAHHbIX TINH

¥ MUHUMU3UPYET BO3MOXHOCTh
canbHUKo0Bpa3oBaHKA Ha JonoTe.

Mpeumywectsa

MuHMMKU3MpYeT nocTynneHme
aKTMBHOM BbIBYpeHHOIi TBEpoii hasbl
B PacTBOPbI ANA BCKPbLITUA
MPOAYKTUBHbIX N1acTOB

KoHTponupyet
KMCNOTOHEPaCTBOPUMYIO YacTb
(hunbTpaUMoHHO KOPKKM pacTBopa AnA
BCKPbITUA NPOAYKTUBHBIX NNacTOB
O6ecneynBaeT NpeBOCXOAHOE
MHrMOMPOBaHWE [MWH U OrpaHNYMBaET
aucneprupoBaHue 6ypoBoro wnama

CHwxaeT BO3MOXHOCTb HaNMnaHua 1,
COOTBETCTBEHHO,
canbHUKo06pPa3oBaHNA Ha JoNoTe U
KHBK

Jo6aska KLA-STOP B npaBunbHoii
KOHLIeHTpauum obecneynBaeT
6ychepHblii ypoBeHb pH B AnanasoHe
9,0-10,0, yTo uckntoyaeT
Heo6XxoauMocTb fo6aBNeHnA
KayCcTMYeCcKOW coabl UNu ruapokcuia

WccnepoBanua BoccTaHoBNEHUA
npoHuLaemMocTun

100 BoccraHosrneHHas npoHnLaeMocTs (%)

90

0

FLOPRO NT MpoaykT «Bce B 0AHOM»

Kanuna

= YCTOI4MB K 3arpAHUTENAM, TaKUM
Kak LemMeHT, xecTkada soaa, C02,
Bbl6ypeHHan TBepAan asa u cbipad
HedTb

= Jkonormyecku npuemnem ana
MCMOMb30BaHUA Ha CyLLE U B Mope

= MoxeT 206aBNATLCA B aKTUBHYIO
cuctemy 6e3 HeraTUBHOro
B0O3/[eiCTBMA Ha BA3KOCTHbIE U

(hmnbTpaUMOHHbIE CBOWCTBA pacTBoOpa

21
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FLOPRO SF

BypoBbie pacTBopbl AnA NEPBUYHOI0 BCKPbITUA NPOAYKTUBHBLIX NIAcTOB

Cuctema, He copepicallan
TBepAon tha3bl, AnA GypeHna
CJIOXKHBIX CKBa)XMH

Cuctema FLOPRO SF (6e3 TBepaoit
thasbl) — 3T0 pacTBOP Ha BOAHOIA
0CHOBE NNA NepPBUYHOr0 BCKPbLITUA
NPOAYKTMBHbIX NNAcTOB, KOTOPbIi
MMEeT YHUKanbHble peonornyeckue
XapaKTepUCTUKU U BbICOKYH BA3KOCTb,
a Takxe orpaHM4nBaeT NPOHUKHOBEHME
chunsTpaTa B NPOAYKTUBHbIA NNacT,
yTo 06ecneynsaeTcA Gonee BbICOKUMM
3HaueHnAmu BHCC no cpasHeHuio ¢
u3BecTHoii cuctemoii FLOPRO NT.

Cuctema FLOPRO SF ne
NoBpe)XJaeT KONNEeKTOpCKue
CBOICTBa NPOAYKTUBHLIX NNAcTOB
u o6ecne4nBaeT BbICOKYIO
Npou3BOANTENLHOCTL Baluei
CKBa)XWHbI

[Mpun npoekTuposanuu cuctem FLOPRO

SF cneunanucTbl komnanum M-1 SWACO

Y4YUTLIBAIOT CBOWCTBA KOMIIEKTOpa U

NnaHUpyeMblil METOJ 3aKaHYMBaHUA

ckBaXxKnHbl. Cneaytowwme hakTopsl

ABNAOTCA 0COOEHHO BaXKHbLIMY

= [IpoHnUaeMocTb UK pasmep nop
nnacta

= TemnepaTypa nnacTa

= Hanuume nnacToBbIX rasos

= YyBCTBUTENLHOCTb NNIacTa K
onpejeneHHbIM MOHaM

= Copep>xaHue riuH

= Tun yrnesogopoaalos), koTopble
nnaHupyeTcA Ao6biBaTh

Cuctema FLOPRO SF cokpauwaet
NpOHMKHOBEHHe (hunbTpaTa B NAacT u
He coAiep)XuT TBepAoii hasbl

Cuctembl FLOPRO SF npumenstoTcA

B TeX CNyyanx, koraa He TpebyeTcA
NpUCYTCTBUE KONIbMaTaHTa U He
npeanonaraeTcA NOBOAUTb XMMUYECKYHO
06paboTky kucnotamu. Ux MoxHo
ycneLwHo NpUMeHATb Npu pa3paboTke
nnacToB C TAXENOW HedITbio, rae
coyeTaHue BA3KOCTH hnonaa

1 BA3KocTM 6ypoBOro pacTeopa

ele 6onblue cokpallaeT rny6uHy
NPOHUKHOBEHMA hunbTpaTa B NNacT.
Takxe cuctema oTANYHO paboTaeT B
cnyyae He06X0AMMOCTM NoaaepXKaHusA
MUHUManbHoro aAnddepeHUnanbHoro
JaBNeHuA ANA CoKpaLleHnA ryouHbI
NPOHUKHOBEHMA hunbTpaTa B
JONOMUTbI, U3BECTHAKM UK CBA3AHHbIE
1 HeCBA3aHHbIE NecHYaHNKM.

Cuctema FLOPRO SF npumeHseTca B

CNeayLLnX cnyyanx:

= bypeHue ¢ ucnonb3oBaHnem
TEXHONOrum rmbkux Tpyo

= [InacTbl ¢ ynbTpaHU3KoM
MPOHNLAEMOCTBH

= [InacTbl, COAEpXKaLLMe BbICOKOBA3KYH
HeTb

= B kayecTBe nayek Ana cnycka
KOMMOHOBOK /1A 3aKaH4YMBaHNA noche
6ypenun ¢ FLOPRO NT

= 3aKkaHunBaHMe ¢ Heo6caXeHHbIM
3a60eM, C LLeNeBbIM XBOCTOBUKOM,
OTKPbITbIM CTBOIOM C FPaBUHbLIM
thunbTpom unun 6e3 rpaBUIHOIO
thuneTpa.

= 3akaH4nBaHue 06CaXeHHbIM
CTBOJIOM, KOFa 04MUCTKA CTBONA
CKBaXXVMHbI N MUHUMU3ALMA
NPOHUKHOBEHWA chunbTpaTa B NnacT
npeAcTaBnAeT 0co6yto BaXHOCTb

Heorpanuyexnasn cthepa npumeHeHuA
cuctembl FLOPRO SF 6naropapa ruékoii
thopmyne cocTtaBa

Cuctema FLOPRO SF moxeT 6biTb
NPUroTOBNIEHA C UCMOMIb30BaHNEM
pa3nnyHblx 6a30BbIX XMAKOCTEN:

= [lpecHan Boja

= Mopckas Boaa

= Xnopug Kanua, KanbLMaA Unn HaTpus
= bpomung HaTpuA

= (Dopmwuat HaTpWA, Kanua UK Lesus
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Ocob6eHHOCTH

= He nonaraetcs Ha Kpaxman unn Ha
KONnbMaTaHTbl, NpaBUibHO
noao6paHHble No pasmepy

u Ll,I/IpKyJ'IFILlI/IFI NPpU HU3KNX AaBneHUAX
Hacoca

Huskuin koadhdmumeHT Tpenus

= Jlerko paspyLiaeTca np1 NoMoLy
okucnuTena

= TepmocTabunbHocTs Ao 300°F (176°C)

Mpenmywecrsa

= CokpalyaeT v npegoTepaiiaeT
NOBpeX/eHne KoNNeKTopCKux
CBOWCTB nnacTa

= [loBbIlWAeT NPOAYKTUBHOCTb
CKBaXXUHbI

= YnpowjaeT 04UCTKY CTBOMIA CKBAXUHbI

= WpeanbHo noaxoaut ana 6ypeHus ¢
UCMONb30BaHNEM TEXHONOrMM FMOKNX
Tpy6

= [IpekpacHo noAxoAuT anAa GypeHua
Mnpu BLICOKUX TeMMepaTypax

23
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SMARTRDF
TECHNOLOGY

Bo Bpema 3akaH4mBaHuA

OTKPbITbIM CTBOJIOM C rPaBHiiHbIM
thunsTpOoM UNKM MexaHn4ecKm
pasasuraemom (punbTpom, Korga
thunbTpaymoHHan Kopka oka3biBaeTcA
3abnokupoBaHHol, 6onbluoe
3Ha4YeHne uMeeT ee LeNOCTHOCTb ANA
npejoTBpaLieHnA NoTepb pacTBopa

M NpeXXJ1eBPeMeHHOr 0 BbiNnaieHnA
necKa U3 HOCUTENA NPU HaMbIBaHNK
rpaBuiioro counstpa. 0gHako

cpa3y nocne 3aBeplUeHNA onepauymii
3aKaH4MBaHuA hunbTpayMoHHan
KOpKa 00bI4HO YAANAETCA C NOMOLYbHO
XMMN4ECKOro pa3pyLumTens, 4To
cnoco6CTBYeT NocTynnexunio Hedhtn B
CTBON CKBa)XUHbI U NpeAynpexaaeTr
3acopeHue thunbTpa ocTaTKaMm
thunbTpayMoHHoOil KOpKM Bo BpemA
R00bIuN.

Bo mMHorux cnyvanax npu ucnonb3osaHum
XUMMUYECKOr0 pa3pylunTens

6blBaET TPYAHO NOAYYUTH JOCTYN K
M301NPOBAHHOMN YacTh hUNLTPALMOHHON
Kopku. TpyAHbIA JOCTYN MAW HENOSHBINA
KOHTaKT MOXeT 6bITb pe3ynstaTom
npexAeBpeMeHHOro NpopbIBa,

13-3a Yero paspyLuTenb BbIHYXAEH
UATW B 06X0A HEKOTOPbIX YacTell
thunbTpaUnNoHHON KOPKK; 0TKase

MNPy OTKPLITUM LUPKYNALMOHHOMO
WHCTPYMeHTa unu pas6asneHus
XUMUYECKOr0 pas3pyLumuTens npu
MonbITKE ero pasmeLleHuna Yyepes
rpaBumitHblii hunbTp. HenonHblii KOHTaKT
co Bceil hunbTPaLMOHHOI KOPKOiA
MOXXET NPUBECTN K OrpaHUYeHunto

30Hbl PUTOKA 1, B KOHEYHOM UTOrE, K
HeyAa4yHOMY 3aKaH4YMBaHWI0.

Cuctema FLOTHRU npeanaraet npocToe
peLueHne 6e3 NPUMEHEHNUA XUMUYECKOT0
pa3pyLumTens (PUILTPaLUMOHHON KOPKY.

Pacmopbl ANA BCKPbITUA NPORYKTUBHLIX N1aCTOB

MpvHyun pa6oTbl cucTembl
FloThru

Cuctema FLOTHRU npeacTtaBnaet
co60/ pacTBOp ANA NEPBUYHOIO
BCKPbITUA MPOAYKTUBHbBIX N1acTOB

Ha BOJHOIi OCHOBE C NOBbILIEHHbIMY
XapakTepucTMkamm no o6paTHoM
NpoMbIBKE, KOTOpasA UCKNoYaeT
He06X0AMMOCTb XMMUYECKOiA
o6paboTku npu ouncTke, obecneynsan
npu aToM 6onee BbICOKME 3HaYeHuA
BOCCTAHOBJEHHOI MPOHULIAEMOCTU

1 6onee HU3KMe 3HaYeHNA JaBNEHUA
Bbl30Ba nputoka. Cuctema FLOTHRU
NpUMEHAETCA, NPexae BCero, npu
3aKaHYNBaHWN OTKPbITLIM CTBOJIOM

C 3aTPYAHEHHbIM JOCTYNOM K
thunbTpaunoHHoIi KOpKe, HaxoaAllenca
MeXAy nnacTom 1 KOMNOHOBKOW
3aKaH4MBaHuA. B 06bI4HbIX YCNOBUAX
3aKaH4YMBaHMA OTKPbITbIM CTBOSIOM
npumeHexne FLOTHRU Takxe
o6ecneynBaeT pAg NPEMMYLLECTB:
Gonee HU3KME 3HAYEHNA JaBNEHUA
BbI30Ba NMPUTOKA NMPW aHANOrMYHbBIX
3HAYEHMAX BOCCTAHOBEHHOIA
NpOHMLLaeMOCTM.

B cucteme FLOTHRU 3anaTeHTOBaHHbIN
ruapocho6HbIA-KapboHaTHbIN
KOMMOHEHT UCMONb3YeTCA COBMECTHO

¢ rnapoco6HbIM Kpaxmanom

InA KOHTponA dunsTpauuu. 3t
maTepuanbl 06pa3ytoT opraHouibHbIe
(npeanounTatowwme HedhTb) KaHanbl B
tunsTpaunonHoin kopke FLOTHRU. Ux
XapaKkTepucTukn no thopMMpOBaHUI0
thunbTpaUNoHHON KOpKKM 06ecneynBaT
ManonpoH1Uaemblit 6apbep AnA BOAb U

NPenATCTBYIOT BbICOKOM MHCUBTpaLK.

JTU Xe camble opraHounbHble
KaHanbl UCKJIO4atoT KOre3nUBHYH
npupoay hunbTPaLMOHHbIX KOPOK
06bI4HbIX PACTBOPOB ANA NEPBUYHOIO
BCKPbITUA NMPOAYKTUBHBIX NJ1aCcTOB

1 06ecneynBaroT NOBbLILIEHHYH
NPOBOAMMOCTb YrIeBOJOPOAOB,
UcKto4an Heo6XoAUMOCTb B
XUMUYECKNX PaspyLLInTensx.

FLOTHRU

OcobeHHoOCTH

= bonee BbiCOKME 3HAa4YeHMA
BOCCTaHOBJ/IEHHON
NpoHULaeMoCT Npu
3aKaH4YMBaHWM OTKPbLITbIM
CTBOJIOM C rPaBWiiHbIM (hUNLTPOM

= bonee HN3Kue 3HaveHuA
AaBneHnA Bbi30Ba NPUTOKa

= 3aKaHu4uBaHWe OTKPbITHIM
CTBOJIOM C rPpaBUAHBLIM (OUILTPOM
U Apyrve TUMbl 3aKaHYMBaHUA
OTKPbITbIM CTBOJIOM

= [loBbllIEHHAA YCTORYUBOCTD K
3arpA3HeHnto pacTeopa
BblOYPEHHbIM LLITaMOM

= KaHanbl anA paBHOMepHOro
noTOKa YrneBoAOPOAOB

= OTcyTcTBME HEOBXOAUMOCTU B
XUMWYECKNUX Pa3pyLUMTENAX
(hMNbTPaLMOHHO KOPKH

Mpeumywecta

= PaBHOMepHoe yaanexue
(hUNbTPaLUNOHHOM KOpKH

= [loBbILLEHME NPOAYKTUBHOCTM
CKBaXXUHbI

= YcTpaHeHue puckos/3aTpar,
CBA3aHHbIX C 04MCTKONW CTBONA
CKBaXXUHbI

= CokpalyeHue BpemMeHu 1 3aTpat
Ha onepaumumn 3akaH4YMBaHuA

= [lpenmywecteeHHan gobblua
YrneBoAopoA0B

= McknoyeHne BOCCTAHOBUTESNbHBIX
onepawuuii Npu 3akaHuuBaHUu
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Cuctema FLOTHRU BxoauT B uncno
TexHonorut SMART RDF* ot komnaHum
M-I SWACO. B naHHoii cucteme
COYETalTCA NPUBbIYHbIE U HOBbLIE
NpUHUMNbI pa3paboTku pacTBOPOB ANA
BCKPbITUA NMPOAYKTMBHbBIX NNacTOB,
No3BONAKLLNE MAaKCUMaNbHO COXPaHATb
KONnekTopckue cBOMCTBA NnacTa:
= [log6op dhpakunoHHOro cocTasa
KofbMaTaHTa AnA 3aKynopuBaHuaA nop
nnacta

L COOTBBTCTBy}OLLlME conu anAa
NNOTHOCTW Unn I/IHFI/IﬁI/IpOBaHVIH

= IhheKTUBHbIE UHIMOBUTOPbI MWH

= Paspa6oTka COOTBETCTBYHLIErD
cocTasa TBepAou asbl

= MuHUManbHoe Konu4yecTBO TBePAOil
thasbl

= BA3KOCTb NpY HI3KOIA CKOPOCTH
casura (BHCC) ana ouncTkm cTBona
CKBaXWHbI 1 yaep>XaHUs TBepaoii
thasbl

= [apocho6Hble KOMMOHEHTI,
NoBbILLAILLIME NPOAYKTUBHOCTb

= OpraHocunbHas dunbTpaunoHHan
KOpKa, NOAAEPXUBatoLLanA HU3KOE
[JaBJieHVE BbI30Ba NPUTOKA

Co3panue Gonee npoAyKTUBHOIA
thunbTpaLMoHHOI KOpKK

Kak u apyrue cuctembl SMART

RDF, cuctema FLOTHRU coaepxut
HaWMeHbLUKUA BO3MOXXHbIA 06bEM
KONbMaTUPYHLLIMX YacTWL NPaBUbHOMO
pa3mepa, KoTopble 3aluLLaT

O6paTHaA NPoOHMLaeMOCTb 1
AaBneHue BbI30Ba NPUTOKa.
Bce rpasuiihbie thunbTpbi 40/60 Ge3
NPUMEHEeHNA XMMUYECKON 0UNCTKH

100% BoccTaHoBneHHaA NpoHULIAEMOCTb [laBneHue Bbi3oBa
npuToKa

90 (chyHTbI/KB.At0IM) 25

80 20
70
60 15
50
40 10
30
20 5
10
0 0
Yuctble pacTsopel Yuctble pacTsopl
Cocrasel FLOTHRU A B

W 06eiyHeie pacTsopsi [ FLOTH —&— ((oywToi/ke.aroiin)
1A NEPBUYHOTO

BCKPBITUA NPOAYKTVBHbIX MN71ACTOB

KOSINEKTOP 1 MUHUMU3MPYIOT yiuep6 oT
3aKaH4YMBaHUA CKBAXKMWHbI OTKPbITHIM
CTBOJOM.

CucTtema BkntoyaeT KOMOUHaLMIO
TPaAULIMOHHBIX KONbMATaHTOB U
ruapocho6Horo kap6oHaTta THRUCARB*.
KonbmaTaHTbl 06ecneyunBaoT

3alMTy ANA LWMPOKOro Anana3oHa
pasmepos nop nnacta. THRUCARB
npeAcTaBnAeT co60ii 04eHb MENKWUIA,
06paboTaHHbIN Kap6oHaT KanbLuuA,
KOTOpbIii MakcumanbHo yBenuinaeTt
KONN4YecTBO OpraHoOUbHbIX KaHaNoB
Mpu OTCYTCTBUN 3a6UBaHNA rPaBUAHbIX
thunbTpoB U 3a60iHbIX DUNLTPOB C
MeNKMMM AYernKaMu.

Jlo6aska THRUCARB pononHAaetca
Kap6oHaTOM KanbLuA 06bI4HOI0
TUNa, Nofo6paHHLIM B Nporpamme
OPTIBRIDGE* komnanuun M-I SWACO.
JlaHHan nporpamma onpegenseT
ONTUMasbHbI FPaHyNOMETPUYECKMIA
COCTaB KO/IbMaTaHTa, YTo No3BonAeT
€0371aBaTb BHELLHIOK (OMILTPaLMOHHYHO
KOpKY 1 He fionyckaTb rny6okoro
NPOHUKHOBEHUA TBePAOM (ha3bl,
NoTeHUManbHO 3arpA3HAKLLeii NnacT.

WUcnbiTanne Ha noBpexaeHve
KONNEeKTOPCKMX CBOCTB NAacTa,
nposeaeHHoe Ha o6pasuax FLOTHRU,
NOCTOAHHO NOKa3biBano 6onee BbICOKUE
3HaueHnA 06paTHOI NPOHNLAEMOCTH

1 6onee HU3KKUE 3HaYeHUA AaBNeHus
BbI30Ba NPUTOKA NPW 3aKaHYMBaHUM
rPaBUiiHbIM (hUIETPOM MO CPABHEHUID

¢ 06bI4HBIMYM pacTBOPaMMU AnA

BoccTanoBneHHaa npoHMLaeMocTb U
JlaBneHue BbI30Ba NPUTOKA, YMCTbIE
pacTBopbl 6e3 npumeHeHnA
XUMHYECKOIi 04NCTKN

100% BocctaHosneHHan NpoHMLAEMocTs  [lagnenute sbizosa 30

npyiToKa
90 (pyHTbI/KB.AF0IIM)

80 25
70 20
60
50 15
40
30
20 5
10

0 0
ABTOHOMHbIE UCTIbITAHUA KomnoHoBki 3akaHuuBaHuA
Cocrasi FLOTHRU A B CPaswiiibm unsrpon

W 06ti4Hsle pacTaops! [ FLOTH —&— ((oyriroi/ke.aroiin)

[NA NEPBIYHOTO
BCKPbITUA NPOLYKTMBHbIX M1ACTOB

BCKPbITWUA NPOAYKTUBHLIX NNAcTOB.
OpraHodunbHble KOMMOHEHTbI
CNoco6CTBYOT NPOTEKAHNIO HeddTK
yepes hunsTPaLMOHHYH KOPKY.

B aBTOHOMHbIX KOMMOHOBKaX
3aKaHYMBaHMA ObIN OTMEYEeHbI
3HauYMTENbHO 6oslee HU3KNe 3Ha4YeHUA
JlaBfieHNA BbI30Ba NPUTOKa Npw
ucnonb3oaHun cuctembl FLOTHRU.

CoxpaHeHue noA3emMHoii cpeabl

lpecHan Bofa U 0AHOBANEHTHbIE CONK,
Takue kak NaCl, KCI, NaBr n chopmuatsl
HaTpWA U Kanua, N03BONAOT Nony4aTb
LUMPOKMIA AManas3oH NNOTHOCTeI
6a30BbIX PacTBOPOB ANA CUCTEMDI
FLOTHRU.

TakxXe conaHoi pacTeop xnopuaa
KanbLUuA NoTHocTbH fo 10,8
cbyHTOB/rannoH (ya. sec 1,3) moxet
UCMOMb30BaTLCA B KayecTBe 6a30Boil
XWAKOCTU ANA AaHHOW CUCTEMbI.

OnucauHue

= BojHble pacTBOpPbl MOHOBaNEHTHbIX
conei

= KomnoHeHTbl opraHodmnbHON
hunbTPaLMOHHO KOPKK:
- MenKuii ruapodo6HbIin Kap6oHaT
Kanbuua
- IMNOUALHBIA Kpaxman

= buononumepHbIi 3arycTutenb

= KonbmaTaHTbl C N0406paHHbIM
¢hpakUMOHHBIM COCTaBOM
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WpeanbHaa ocHoBa gnAa
co3aanmna ahheKTUBHbIX
CUCTEM € ManbiM 00beMHbIM
cojep)xaHuem TBepAoi hasbl
AnA GypeHna n nepBUYHOIo
BCKPbITMA NPOAYKTUBHBIX
nnacToB

FORMIX TECHNOLOGY - 3To HoBbli
B3rNAJ Ha U3BECTHbIE CMEeCcH

(MopmunaTbl CpaBHUTENLHO HeJaBHO
UCNOMb3YHOTCA B HEe(DTAHOIA
NPOMBbILNEHHOCTH. 3TO CONK,
MOX0XWe Ha rpynny Xnopuaos u
6poMuz0B, KOTOpbIE Y)Ke Aonroe
BPEMA NPUMEHAOTCA Ha HE(DTAHbIX
npombicnax. MoHoBaneHTHble
thopmmatbl coneii npekpacHo
pacTBopAlTCA B Boge, 06pa3syn
CONAHOIA PaCTBOP BbICOKOI MNOTHOCTK
6e3 TBepAoii hasbl, 4TO NO3BONAET
COKPaTUTb KONUYECTBO YTAXENUTenNei.

Cneuunanuctbl M-I SWACO paBHO
3aHMMaloTCA pa3paboTKoi cucTem

Ha ocHose hopmunaToB coneii AnA
npumeHeHnA no Bcemy mupy. Hawe
nocneaHee JOCTUXEHWUE — 3TO PacTBOPbI
Ha 0CHOBE TPeX MOHOBANEHTHbIX
opraHuyeckux hopMnuaToB coneit:
thopmuaT HaTpKA, Kanua u Le3us.

Texvonorna FORMIX TECHNOLOGY
YCMELLHO UCNoNb3yeTcA B cUCTEME
InA NepBUYHOT0 BCKPbITUA
npoayktusHbix nnactos FLOPRO NT
npu 6YpeHnN 1 3aKaHYMBaHNUK CKBAXKUH
B 00060 CNOXHbIX YCNOBUAX: NPU
BbICOKWX TeMMepaTypax, Hanuuum
Nerko NoBpeXXAaeMbIX N1acToB

U CKBaXMWHaX, HaXOAALUMXCA B
9KONOrNYeCKM YyBCTBUTENbHbIX 30HAX.
TexHonorua FORMIX TECHNOLOGY
TakXe UCMONb3YeTCA B MHBEPTHO-
9MYNbCUOHHO CUCTEME C HU3KUM
cojiep>xaHuem TBepAoii hasbl
VERSAPRO* LS ana npurotoBnexua
pacTBOpPOB C 60nee BbICOKON
MNOTHOCTbLH MO CPABHEHMIO C
06bIYHBIMM COMECOAePXaLUMMU
pacTBOpamMm.

FORMIX TECHNOLOGY

BypoBbie pacTBopbl AnA NEPBUYHOI0 BCKPbITUA NPOAYKTUBHBLIX NIAcTOB

JKOHOMMUKA M BOCCTAHOBNEHNE

ExenHesHble 3aTpatsl Ha o6pabotky (sonn. CLUA)

200

150
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50 | |

0 I I I I |
2 3 4 5 6 7 8 9

XY XY Xy Xy Xy Xy Xy XY Xy Xy Xy

1 0 11

[ Nonumeptblii pacteop ¢ CaC0O3 [ Gopmuarsl

Mpumenenne chopmnartos
o6ecneunBaeT yHUBEPCaNbHOCTb

1 aKonoruyeckylo 6esonacHocTb
KaK pacTBOpam Ha BOAHOW OCHOBE,
TaK U MHBEPTHBIM 3MYNIbCHOHHBIM
pacTBopam

Ucnonb3zosaHme FORMIX TECHNOLOGY
C pacTBOpamu AnA NepBUYHOro
BCKpPbITWUA Ha BOAHO OCHOBE
MoBbILLIAET NPOAYKTUMBHOCTbL Gnaroaapa
MOHUXXEHHOM KOHLEHTpaLumn TBepaon
thasbl, TOHKOI HENPOHMLLAEMON
thunbTpaUnoHHOI KopKe 1
akonoruyeckoii 6e30MacHoOCTM.

MoHoBaneHTHaA cTpykTypa
thopmnaToB CHIKAET BO3MOXXHOCTb
06pa3oBaHMA HepacTBOPUMbIX
0CaAKoB M AienaeT X COBMECTUMbIMM
¢ 60MbLUMHCTBOM MUHEPaNoB U
XMAKOCTel NPoAyKTMBHOrO nyacTa.
Takxe hopmuaTtbl 06n1afar0T BbICOKOM
COBMECTMMOCTBH C NONUMEPaMMK,
3arycTUTENAMM U peareHTamu Ans
KOHTpONA (MAbTpaLmMK, KOTopble
HaXoJATCA B COCTaBE pacTBOPOB AnA
MEPBUYHOr0 BCKPbITUA MPOAYKTUBHbIX
nnacToB.

B 06bI4HbIX ycnoBuaAx 6ypeHns
FORMIX TECHNOLOGY o6ecneuuBaet
CTabUNbHOCTb XWUAKOCTU Npu BypeHnn
YA3BUMbIX MIMHUCTbIX Y4aCTKOB

UNu npu 6ypeHnn B aKONOrM4ecKu
YyBCTBUTENbHBIX 30HaX. DopMuaThl

OcobeHHoOCTH

Bbicokana nnoTHOCTb Npu
MWHUMaNbHOM COAEPXaHNN
TBEp.oii (hasbl

MuHumanbHoe noBpexaeHne
nnacta

MonHoe cooTBETCTBUE
Tpe6osaHnam KOTIb
CoBMECTMMOCTb C NOAMMEpamMm n
XMAKOCTAMM NPOAYKTUBHOTO
nnacta

Bo3MoXHOCTb NpUMEHEeHUA npu
pasHbix crnocofax 3aKkaHYMBaHUA
Cnoco6HocTb athdekTuBHO
MHMMOMPOBATL rUAPaTaLMIO FINH U
rasos

TepmocTabunbHocTb A0 >350°F
(177°C)

Hu3kaa ckopocTb Koppo3um

Mpeumywectsa

MoBbilleHe NPoyKTUBHOCTH
CokpalieHue o61ux 3aTpaT Ha
OCyLLIeCcTBNEHME NPoeKTa
Jkonornyeckan 6e3o0nacHOCTb
MoBblweHne 3chhekTMBHOCTU
KOHTPONA cofiep)XaHua TBepoit
thasbl

CokpalieHue npo6nem npu
3aKaH4YMBaHUM

YBenuyeHne cKopocTH NMPOXOAKN
WaeanbHo noaxoauT ana GypeHua
B YCNOBUAX BbICOKMX TemMnepaTyp
1 BbICOKOr0 JIaBNeHuA

CHUXXaeT onacHoCTb
ceIMMeHTaLMK yTaAXenuTenen
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o6ecneunBatoT cTabunbHOCTL NpU
BbICOKWX TeMMepaTypax Kak npu
BCKPbITUM NPOAYKTMBHBIX NACTOB, Tak
1 Npu 06bIYHBIX YCNOBUAX BypeHuns.
Kak u apyrue conu, hopmunathbl

MOXHO UCMONb30BaTb AN1A NONYYeHNA
pacTBOPOB Pa3NM4HOI NIOTHOCTY U C

pa3Hoil TemnepaTypoi KpucTanusaumm.

[Mpn ncnonb3oBaHun ¢ MHBEPTHO-
3MYNbCUOHHLIMU PacTBOPaMM BbICOKON
nnotHocTM FORMIX TECHNOLOGY
o6ecneynBaeT NNOTHOCTb NpK
MWHUMaNbHOM COAEPXXaHWUN TBepaoi
thazbl. MoHOBaneHTHble pacTBOpbI
conei BbICOKOW MIOTHOCTU UMEKT
npekpacHyto COBMECTUMOCTb C
amynbratopamu VERSAPRO LS,
NPUAAKT BbICOKYH CTabUNbHOCTb
3MYNbCUU NPU COOTHOLLIEHUM HedDTb/
conAHoii pacTeop Ao 50:50.

Cuctembi Ha ocHoBe FORMIX
TECHNOLOGY umetoT MHO)KECTBO
npeuMyLLecTB U LUNPOKMIA Kpyr
npUMeHeHnA

CeoiictBa FLOPRO NT Ha ocHoBe hopmuatoB
B CPaBHEHNM C PacTBOPOM Ha
Yrneso4opoAHoii ocHoBe

40

nepnan maza Mnactuseckan — CHC10c  CHC1Ommn  CHC 30 mma
BAIKOCTS GpTe/100 /00 /100
(cP) Ke.thyTos K.byTo8 KB.hyT08

M Formix [ PYO

CncTembl, CO3[1aHHbIE Ha OCHOBE
FORMIX TECHNOLOGY, HaxoaAT
BCe Gonee LIMPOKOE NpUMeHeHue.
Hwxxe npuBeeHb! NnLIb HEKOTOPbIE
NPeuMyLLecTBa Takux CUCTEM,

[0Ka3aHHble Ha NpaKTuKe:

= WHrubupyrowynii xapakTep CUCTEM Ha
0CHoBe (hopMMaToB N03BONAET
UCNoNb30BaThb MX C 60NbLIOI
achchekTMBHOCTbIO AnA GypeHna 30H
BbICOKOAKTUBHBIX TJIMH.

= TepmocTabunbHOCTb NONUMEPOB
obecneynBaeT TaKXe cTabUNbHOCTD
peonornyeckux n hunbTPALMOHHBIX
CBOIACTB CUCTEMbI NPY 3a60MHbIX
TemnepaTtypax cBbiwe 350°F (177°C).

= [lpumeHeHue cucTem Ha 0CHoBe
thopmuaToB ycTpaHAeT npobnembl,
CBA3aHHbIE C CeaUMeHTaLueil
YTAXENUTEenNe, a Takxe
CKMMAeMOCTbH0 U BbICOKMMM
3Ha4YeHUAMMN IKBUBANEHTHOIA
LMPKYNALMOHHON NNOTHOCTH
MHBEPTHO-3MYNbCUOHHBIX PACTBOPOB,
YTO NO3BONAET NPUMEHATb CUCTEMBI
FORMIX TECHNOLOGY gna 6ypexusa B
YCNOBUAX BbICOKMX TEMMEPATYP U
JaBneHnA Ha 60nbLLKX rNy6uHax.

= YunTbiBadA BbllLieCKa3aHHOE, Takue

Boinonxexue paﬁor B CpaBHEHWN C KON-BOM
AH&M 3aTpaYeHHbIX Ha 6ype|me
2,500 ny6ura byperns (cdyTsl)

2,700
2,900
3,100
3,300

3,500
0 5 10 15 20 25 30

Kon-Bo aHeit, 3aTpayeHHbIx Ha GypeHue onpeaeneHHoro nHTepeana

——  3annanuposaHo ——  QakTnyecku

Paspa6oTtanHas M-I SWACO

cucTema AnA nepBMYHOro BCKPbITUA
npoayktueHbix nnactos FLOPRO NT

Ha ocHoBe FORMIX TECHNOLOGY
npeKpacHo NoAXoANT AnA GypeHuna
CKBaXXWH Masoro auaMeTpa pacTBOPoOM
BbICOKOM NNOTHOCTK. Tak Kak cuctema
MMeeT HU3KOoe 3HaueHue KoadhduuneHTa
TPEHMA 1 pa3XuxaeTcA nNpu casure,

Xumuueckuit MakcumanbHaa naoTHOCTb MaxkcumanbHan
Mopmuat o o
cumMBOn npu 68° F (20° C) KOHLEeHTpaLua conmn
(Mopmuat HaTpua NaCOOH 11,2 dhynTa/rannot (1,34 kr/n) 45%
Mopmuat kanus KCOOH 13,3 dhynTa/rannot (1,60 kr/n) 76%
(Mopmuat uesus CsCOOH 19,7 coyHta/rannoH (2,37 kr/n) 83%

CMCTEMbl MOXHO UCMOMb30BaTh ANA
NOBbILIEHNA TEPMOCTaObUNBbHOCTY B
cocTaBe 06bl4HbIX PacTBOPOB Ha
BOAHOI OCHOBE.

= Cuctembl Ha ocHose FORMIX
TECHNOLOGY o6ecneunBatoT
MWUHUMaNbHbIE NOTepK AaBEHMA Npu
LMPKYNALMAN U MAKCUMaNbHYHO
rUAPaBIMYECKYH MOLHOCTb,
nepefaBaemyto Ha 101070 U
3a60iiHbIi ABUraTeNb, 4TO NO3BONAET
UCMOoMb30BaTb UX NPY NPOBOJKE
rOPM30HTaNbHbIX U CBEPXINYBOKNX
CKBaXWH (CKBa)XMH C 60MbLINM
0TX0J0M 33607 OT BepTUKanu).

OHa HaxoAuT NpuMeHeHue npu 6ypeHum
C MCMO/b30BaHMEM TEXHONOTUM FMBKUX
Tpy6, a TakXe B CKBaXMHaX Manoro
AvameTpa npu He6o/bLUOM AnameTpe
HKT v konbLeBoro npocTpaHcTBa.
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CucTembl pacTBOPOB ANA NEPBUYHOTO
BCKPbITWUA NPOAYKTUBHbIX NNAcTOB
NOVAPRO* (Ha cuHTEeTMYEeCKOI OCHOBE),
VERSAPRO* (Ha ocHoBe au3ensHoro
Unu MuHepanbsHoro macna) u PARAPRO*
(Ha ocHoBe napadiuHa) — 3To He
noepexaatoLue NpoAyKTUBHbIIA nnacTt
MHBEPTHO-3MYNbCUOHHbIE PacTBOPbI
AnA 6ypeHnA pa3BeoyHbIX CKBaXMH,
npeAHa3HavYeHHbIX ANA 3aKaHYUBaHUA
OTKPbITbIM M 06CaXEHHbIM CTBOIOM.
JlaHHble cucTemMbl pa3paboTaHsbl

INA MaKcUManbHoro coxpaHeHua
KONNeKTopCKMX CBOMCTB NnacTa

1 peLIeHna npo6nem, CBA3aHHbIX

¢ HedhTeCMa4YMBaeMOCTbH,
aMyNbCUOHHOI 6nokagoii M3 n
3aKyrnopuBaHMeM KaHanoB TBepon
¢hasoii npu coxpaHeHnu Takux
NPenMMyLLEecTB MHBEPTHO-3MYNIbCUOHHBIX
XKWAKOCTEIA, Kak BbICOKaA CKOPOCTb
NPOXOAKM, XOpOLLKe CMa3blBatoLine
cnoco6HOCTM U cTabunbHOCTbL CTBONA
CKBa)XMHbI.

B cuny Toro, 4To rnaBHbLIM NPUOPUTETOM
npu pa3pa6oTke 3TUX CMCTEM ABNANACH
3ajla4a MaKkCUManbHOro COXpaHeHnA
KONNeKTopCcKWUX CBOWCTB NnacTa u
COBMECTUMOCTb C 060PYA0BaHNEM
INA 3aKaHYNBAHWUA CKBAXKMHBI, laHHble
XWAKOCTU OTNINYAKOTCA OT 00bIYHbIX
WHBEPTHO-3MYNbCUOHHbIX PACTBOPOB
COCTaBOM W 061aCTb0 MPUMEHEHMA.
[TakeT aMynbraTopoB 1 cMaynBatoLLMX
areHToB, TUN M YPaKLMOHHBIA coCcTaB
KONbMaTaHTOB, a Tak)Xe Bce jpyrue
KOMMOHEHTbI NoA6UpPalTCA Tak,
4T06bI 06ECNEUYNTb HAUNYYLLYH
KOMOUWHALMI0 XapaKTepucTUK ANA
GypeHua n 3aKaH4YMBaHUA CKBaXXUHbI.
Cuctembl NOVAPRO n VERSAPRO
ABNAOTCA YHUBEPCANbHBIMU U

MMEI0T Ype3Bbl4aitHO LWMPOKKUIA Kpyr
npumeHeHua. Mpu nnaHMpoBaHUK 1
ucnonb3oanuu cuctem NOVAPRO/
VERSAPRO/PARAPRO cneayeT umeTb
B BU/ly OCHOBHbIE NPeuMyLLIeCcTBa UX
NPUMEHEHMA:

= MuHumanbHoe nospexxaeHue
NPoAyKTUBHOrro nnacta

NOVAPRO/VERSAPRO/PARAPRO

BypoBbie pacTBopbl AnA NEPBUYHOI0 BCKPbITUA NPOAYKTUBHBLIX NIAcTOB

= CoBMecTUMOCTb C pa3HbIMU
MeToAaMK 3aKkaH4MBaHUA CKBa>XUHbI

= MakcumanbHan NPOAYKTUBHOCTb
CKBa>XWHbI

Mpumenenue

WNHBepTHO-3MyNbCUOHHbIE PAaCTBOPbI
ANA NepPBUYHOr0 BCKPbITUA
npoaykTusHbix nnactos NOVAPRO/
VERSAPRO/PARAPRO nmetot
rMbKkuin cocTas M LUMPOKYO 06NnacTb
NPUMEHEeHNA, a UMEHHO:

= 3aKaHuMBaHue OTKPbITbIM CTBOJIOM C
rPaBUiiHbIM (OUNLTPOM WK
aBTOHOMHbBIMU (OUNBTPAMK

= 3aKkaHumMBaHue 06CaxKeHHbIM CTBONIOM
= Bbicokue Temnepatypbl

= 3aKaH4MBaHue ¢ HeoOCaXXeHHbIM
3a60eM U1 XBOCTOBUKOM C LLIENEBbIM
thunsTpom

KomnoHeHTHbIit cocTaB
CUCTEeMbI

B cucteme NOVAPRO ucnonb3yetca
pacTBOp Ha CUHTETUYECKON OCHOBE,

B cocTaB cuctemsl VERSAPRO

BXOAWT PacTBOP Ha AN3ENbHOM UNu
MWHepanbHOM Maclie, a B cucTeme
PARAPRO B kauecTBe 0CHOBbI
npuMeHsaeTcA napadguHoBoe macno. Bce
cucTembl 061afaoT NpenmyLLecTBaMu
06bI4HbIX MHBEPTHO-3MY/bCUMOHHbIX
pacTBOPOB, MCMOMNb3YIOLIMXCA ANA
6ypenusa. B HekoTopbIx cnyyanx
TPaAMLMOHHbIE CUCTEMbI PacTBOPOB ANA
6ypenna NOVAPLUS*, VERSACLEAN*,
VERSADRIL* unu PARADRIL* moryT
6bITb Npeo6pa3oBaHbl B 0J]HY U3 HOBbIX
cuctem — NOVAPRO, VERSAPRO

unun PARAPRO. Mpu aTom moxeT
noTpe6oBaTbCA U3MEHEHNE pa3mepa
W/MNu KOHLEHTpaUmMmM KofibMaTaHTa/
YTAXENUTENA U/unm moancmkauma
nakeTa 3MyNnbraTopoB.

OcobeHHoOCTH
= [nbkuit cocTas

= 3allnTa KONNeKTOPCKUX CBOIWCTB
nnacTa

= CBoifcTBa MHBEPTHO-
3MYNbCUOHHBIX PacTBOPOB ANA
GypeHua

= B03MOXXHOCTb UCMONb30BAHUA
(PMEHHBIX KOMMbIOTEPHbIX
nporpamm u [IPUBOPATIO
NCCJIEAOBAHNIO KOJIbMATALINN
3ABOWHbIX ®USILTPOB (PST)

Mpeumywectsa
= lllnpokas o6nacTb NpMMeHeHuA

= JlocTudkeHMe MakCcUManbHoii
NpON3BOAUTENBHOCTU CKBAXMHbI

= BbicokanA ckopoCTb MPOXOAKK,
cMa3blBatoLLlas cnoco6HOCTb U
CTabUNbHOCTb CTBONA CKBaXXMHbI

O6ecneyeHne XopoLumnx
KONbMaTUPYHOLLIUX U
(DMNLTPALMOHHBIX XapaKTepUCTUK
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VERSAPRO LS/SF

bypoBble pacTBoOpbl ANA NEPBUYHOI0 BCKPbITUA NPOAYKTUBHBLIX NIAcTOB

OcobeHHoCTH

= Huskoe cosepxaHue unm nonHoe
0TCYTCTBME TBEPAON (hasbl

= TAXenble conAHble pacTBOPbI
BbICOKOM MIOTHOCTM B Ka4ecTee
AucnepcHoii asbl

= YrneBoJopojbl B Ka4ecTBe
JMCNepCUOHHOM chasbl

= TepmocTabunbHOCTb

= [Top6op onTUManbLHOro
thpakunoHHoro coctasa
KofibMaTaHTa AndA KOHKPETHOro
nnacta

Mpeumywectsa

= JlocTuxXeHUe MakcUManbHOoi
NPOU3BOAMTENLHOCTY

= CHuXeHue BepoATHOCTM
3aKynopuBaHuA punbTpoB

= Bbicokan achpekTUBHOCTb Npu
o6paTHoii nomMbIBKE

= 3HauMTeNbHOEe CHUXEHMe
0MacHOCTM CeAMMEHTaLMM Uin
ocax/aeHua Teepaon asbl

= Huskue notepm pacTeopa

= YmeHblueHue reneobpasoBaHua

= CokpallieHue Yncna npocToes
13-3a 0TKa30B NPOU3BOACTBEHHOO
o6opynoBaHuA

YHuBepcanbHaa

cucTema pacTBOpoOB Ha
yrneBoAOpOAHON OCHOBE

C HU3KUM COZlepXKaHnem
TBepAoi (ha3bl AnAa
JOCTWKEHWA MaKCMManbHoOM
NPOU3BOAUTENLHOCTH

CucTtema, o6ecneunBalowian 3awuTy
NpoAyKTUBHOIO NNacTa Tam, rae 3To
HeoOxoaumMo

Cuctema VERSAPRO* LS moxeT
1Cnonb3oBaTbCA Npu GypeHnun n
3aKaHYMBaHNUK CKBaXXMHbI, B Ka4ecTBe
3ameLLatoLeit unu nepgopaumoHHoi
nayku, YTO fienaeT ee OAHOI U3 CambIX
YHMBEPCaNbHbIX CUCTEM:

= OHa NPUMEHABTCA ANA 3aKaH4YNBaAHUA
CKBaXXMHbI OTKPbITHIM CTBOJIOM W
o6caxeHHbIM CTBOMOM, Koraa Ans
GypeHns Ucnonb3yeTcA pacTBop Ha
YrNeBo/10po/HOI 0CHOBE.

= Wcnonb3oBaHue ee B KauecTBe Nayku
npu NpoBeAeHUM NepdopaLMoHHbIX
pa6oT B 06caxeHHOM cTBOJE
npaKTUYeCKN UCKNHYaeT
BEPOATHOCTb 3aKynopKu

nepgopaLmMOHHbIX KaHaNoB TBepAoi
¢hasoii n npefoTBpaLlaeT
NPOHWUKHOBEHWA pacTBOpa B NNacT.
CucTema naeanbHo NOAXOANT ANA
NPUMEHEHNA B KAYeCTBE Naykm ¢
HU3KUM cofiep>XaHueM TBepAaon
¢hasbl, KOHTPONMPYIOLLEI NOTEPH
pacTBOpa npu 3akaH4NBaHUN
OTKPbITbIM CTBOJIOM, TaK KaK OHa
MOXEeT 0cTaBaTbCA B NPOAYKTUBHOM
MHTepBane Ao cnycka KOMMNOHOBKY
3aKaH4MBaHuA. B cocTaB nayku
VERSAPRO SF moxHO He BKIHOYaTb
KONbMaTaHT B TeX Cy4anXx, Koraa
YK€ CYLecTBYeT oMibTpaLMoHHanA
KOopKa C onpejeNneHHbIM KONIM4ecTBOM
TBEpAON hasbl. [auky Takxe
BO3MOXXHO MCMOJMIb30BaTh B KA4ECTBE
nayku Ana cnycka 3a6omnHbIX
¢hunbTPOB UK Nayky Nepej Ha4yanom
n006bIYn.

B TeueHve nepuoaa BpeMeHHoI
KOHCepBaLMM CKBaXWHbI 10 Hayana
ee aKcnnyaTaLum cuctema
npejaoTBpallaeT 0cejaHne TBepaoi

thasbl.
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= [loBbiweHue KoathuumeHTa
MPOAYKTUBHOCTU OAHOW CKBaXMHbI Ha

400% no cpaBHeHuUIo ¢ paHee
0CBOEHHbIMU NepdhopupoBaHHbIMMU
rOPU30HTaNbHLIMU CKBAXKWHAMK Ha
TOM Xe MeCTOPOXAEHUN.

Mauka VERSAPRO LS nokasana

BbICOKYHO cTabunbHOCTb B pa3nnyHbIX

3a00iiHbIX YCNIOBUAX U, B OTNIMYME OT
JPYrux CKBaXKwH, He NpuBena K
3aKynop1BaH1i0 KOMMNOHOBKM
3aKaH4yMBaHuUA, YTO NO3BONUNO
HedhTea06bIBALOLLEN KOMMAHMN
N06UTbCA NNAHUPYEMOr0 YPOBHA
NPOM3BOANTENLHOCTMW.

[Jpyraa HedpTegobbiBatowan
KOMMaHWA UCMofb30Bana cucTemy
Nnpyv NPoBEAEHUN KanuTanbHOro
PEMOHTa CKBaXWH, 4TO NO3BONUNO
BEPHYTb FPynny CKBaXWH Ha
nnaHMpyeMbli Unu aaxe 6onee
BbICOKMI YPOBEHb NMPOAYKTUBHOCTH,
MpY OTCYTCTBUMU OCNOXHEHUHA,
CBA3aHHbIX ¢ 06pa3oBaHnemM
HepacTBOPMMOro 0cajKa, KoTopble
4acTO BO3HUKAKOT NPW NPUMEHEHUN
XNAKOCTEi AnA PpeMOHTa CKBaXXWH Ha
BOJHOW OCHOBE.

CpaBuenue CHC
B TeyeHue 12 gHeit

120 chynTo/100 Ks.chyToB
(58,59 kr /10m?)

100
(48.83)

80
(39.06)

60
(29.30)

40
(19.53)

20
9.77)

0

VERSAPRO LS lpombicnoseiii pacTBop

Mauku VERSAPRO SF wupoko
MCMoMb3YTCA BMECTO OYpOBbIX
pacteopoB VERSAPRO B
MHOr03a60iiHbIX CKBaXXUHaX BO
BPEMA 0CBOEHMA U NPY NOATOTOBKE
K 3KcnayaTauuu. 3To N03BOAMI0

npoBecTu OﬁpaTHVPO NPOMbIBKY 4Yepe3

npon3BoACTBEHHOE oﬁopynosaHme n
MUCKNKO4YNTb ero npocTon.

370 TO/NbKO HEKOTOPbIE NPUMEpbI
TOro, HacKOMbKO YCMeLHo
HehTea006bIBaOLLE KOMMNAHUM
Mo BCeMy MUpPY UCTONb3YIOT
Hawy cuctemy VERSAPRO LS n

n061BalOTCA MaKCMManbHbIX 00bEMOB

HethTeao6bluM Ha pa3pabaTbiBaeMbiX
MEeCTOPOXAEHNAX.

250 munnvbap

200

150

100

50

VERSA PRO LS

NlaBneHue oTpbiBa
(hunbTpauUMoHHOM KopKK

PacTBop Ha yrnesoaopoaHoii ocHose

4S/S7 04dVSHIA ‘SpInj4 u|-||1Q 110AIBSBY



TEXHONorna WARP FLUIDS

PaCTBopbl ANA BCKPbITUA NPORYKTUBHLIX N1ACTOB

OcobeHHOCTH

= Yactuubl WARP B 10 pa3 meHbLue
GapuTa, NPMMEHAEMOr0 B
6ypoBbIX PacTBOPOB

= bonee HN3Kkuii koadphuumeHT
Tpenusa: 10 10% B o6caxeHHOM
cTBone 1 25% B OTKPLITOM CTBONE

= Yraxenutenu WARP MUKpoHHOrO
pa3mepa 6onee aghdpekTMBHO
npoxoAAT Yepe3 CeTKM BUGpoCUT
1 3KCMlyaTaluyoHHble (hUnbTPbl B
OTKPbITOM CTBONE

= BmecTe ¢ KonbmaTaHTamm
NpaBMNbLHOro paaMepa He
MOBPEX/aloT KONNEKTOPCKM1e
CBOICTBA NPOAYKTUBHbIX NNacTOB
1 06opyaoBaHue anA
3aKaH4YMBaHMA CKBAXMH

= CHuxeHue unbTpauum B
AMHAMUYECKUX N CTaTUYECKMX
ycnoBuaAx ¢ 6onee TOHKOIA
¢hunbTpaUNOoHHOI KopKoii 1 Gonee
HU3KWUM JaBNEHNEM NpopbiBa

Mpeumywectsa

= CHUxXeHue puCKa ocefaHunA
6apMTa B AMHAMWN4YeCKNX n
CTaTu4eckux ycnosunax

= bonee Hu3Kkue 3HaveHuA
9KBUBANEHTHOW LUMPKYNALMOHHON
NA0THOCTBIO

= bonee HNU3KMe 3HAYEHMA
AaBneHunAa CBaﬁMpOBaHI/Iﬂ n
nopLiHesaHuAa

= bonee HKU3KOe AaBneHue
HarHeTaHua

= bonee 6bICTPbINA CNYCK U NOAbEM
Tpy6

= CHMXeHUe KpyTALLero MOMeHTa
pOTOPHOro cTONa U
KoadhdmumeHTa TpeHua

= [loBblweHne 3chhekTuBHOCTH
yAaneHua Teepaon hasbl u
CHWXeHWe noTpebHoCcTU B
pa36aBneHun/o6cnyKnBaHmm

= CHuXeHue pucka 3abusaHuaA
3a60iiHoro hmnbTpa B xoe
onepauuii 3akaH4nBaHuA

u CHuxeHue thunbTpaLum BHYTPH
CKBaXWHbI

TexHonorua pacteopoB WARP* ¢
MWKPOHWU3MPOBaHHbIM 6apUToM
npeacTaBnAeT co60ii BaXHblii 3Tan

B pa3paboTke GypoBbIX pacTBOPOB

Ha BOJAHOW M YrNeBOA0OPOAHON
0CHOBAX M XXWUAKOCTEN 3aKaHYNBaHNA.
Pacteop WARP ABnaeTca nepBoit
CUCTEMOM, B KOTOPOIA MCNoNb3yeTcA
MWKPOHWU3UPOBAHHbIN YTAXENUTENb
ANA peLleHna HeKoTopbIX Npobnem
BHYTPM CKBaXXWHbI, BKNOYaA 0ceiaHue
6apwuTa. [1o cpaBHEHMIO C 06bIYHbIMK
YTAXENeHHbIMW pacTBOPaMm, CUCTEMbI
Ha BOAHOW OCHOBE W MHBEPTHbIE
pacTBOPbI C UCMOSIb30BAHNEM
TexHonorun WARP umetoT 6onbLue
XapaKkTepucTUK, yBENUYNBAOLLNX UX
LIeHHOCTb.

TexHonorua WARP naeanbHo noaxoauT
INA XUAKOCTei 3aKaHUMBaHUA U
peMoHTa ckBaxuH. [1NoTHOCTbL pacTBopa
MOXET HaXx0ANTbCA B AMana3oHe 0T
10,0 dpyHTOB/rannoH (ya. sec 1,2) ao
Gonee 18 doyHTOB/rannoH (ya. sec 2,16).
[JaHHan TexHonorua o6ecneyusaeTt
MoNHY0 06paTHYH0 NPOMbIBKY Yepes
rpaBWitHbIE U NPOTUBOMECOYHbIE
thunbtpel. Jo6aBneHue B cuctemy
KONbMaTaHTOB COOTBETCTBYIOLLEr0
pa3mMepa MakcUManbHO coxpaHaeT
KonneKTopcKk1e CBOMCTBa NnacTa.
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HucxopAawee perynupoBanue
AaBneHna B MeXTpy6HoM
NPOCTPaHCTBE: CUCTEMHbIN
NOAXO0A K ynpaBieHuo
ZaBneHnem B MeXXTpy6HOM
npocTpaHcTBe

HekoHTponupyembiii c6poc faBneHuA
13 repmMeTU4HOM 06caaHoi TpyObl
npeAacTaBNAET CePbe3HyH yrpo3y
6e30MacHOCTY M OKpYXXatoLLeii cpege,
1, N0 HEKOTOPLIM COOBLLEHNAM,
MPOMCXOANT MOYTW Ha NONOBUHE
ckBaxkuH B MeKkcukaHcKom 3anuBe.
CornacHo uccnegosannam MMS
(AmepukaHcKoe ynpasneHue no
UCNoNb30BaHMIO MUHEpabHbIX
pecypcos), npo6nema, U3BecTHanA Kak
MEXXKOJIOHHOE [1aB/IeHNe, 3aTparneaeT
okono 11000 o6cafiHbIX KONOHH,
pacnonoXeHHbIX Ha NPUONN3NTENbHO
8000 ckBaxuHax B MekcukaHCcKoM
3anuse. o ceegetnam MMS,

0k0510 30% CKBaXMH, Ha KOTOPbIX
CTOMKHYANCH € NoA06HOI Npo6nemoi,
Tpe6yT NPMOCTaHOBNEHUA
aKkcnayaTauuuy, Tak Kak HyxaatTcaA

B NOCTOAHHBIX MHBECTULMAX NGO B
TEXHONOrUM BOCCTaHOBNEHMA, 60 B
ocyliecTsneHne KoHTpona. Hecmotpa
Ha TO, 4TO NONOBUHA TaKMX CNy4yaeB
MPOUCXOAUT Ha 3KCMyaTaLMUOHHbIX
06cafHbIX KONOHHAX, MEXXKOIOHHOe
JaB/eHne TakxKe MOXeT BO3HUKHYTb
B Nt060i4 KONbLIEBOW 30HE CKBAXXMHBbI.
JlaHHan npo6nema cyLlecTByeT He
ToNbko B MekcukaHcKom 3anuBe,

HO TaK)XXe ABNAETCA aKTyanbHON

1 ANA ApYrux MecTOpoXXAeHWii no
Bcemy mupy. [og MeXKonoHHbIM
JlaBneHnemM noHumatoT noboe
MOCTOAHHOE [laBJIEHNE B KOJIbLIEBOM
npocTaHcTBe 06CafHbIX KONOHH,
KOTOpOEe He CHUXXaeTCA A0 HynA faxe
nocne Toro, Kak NoTOK B CKBaXXuHe
CTaHOBUTCA paBHOMEpPHbIM. MpuynHoi
NPOAOKUTENLHOTO JaBNEeHUA MOryT
cTaTb Nto6ble HEUCNPABHOCTY, BKOYAA
yTeuku B HKT, o6caaHoii konoHHe,
nakepax, 3akynopusaHue 060pyaoBaHuA

)KIIIAKOCTIII ANA KanUTaNnbHOro peMoHTa u VIHTGHCIII(I)IIIKGI.IIIII/I NnpuUTOKa

PaCTBOp W XUAKOCTb

LlemeHT

FLODENSE AP

My3bipbku rasa

[a30HOCHbIN NnacT

dV ISNIA0T4 :SpINj4 uoUaAIaY|




Ha YCTbe CKBaXXWHbI, a Tak>xe
HeKa4eCTBeHHble LleMeHTHble paﬁOTbI.

lpn3HaBan cepbe3Hble IKOHOMUYECKME
nocneAcTBNA MEXKONOHHOIO
JaBMEHNA, yrpo3y AnA OKpy>KatoLLei
cpesbl 1 6e30NacHOCTU, KOMNAHMA

M-I SWACO ctana nuaepom B
pa3paboTke CMCTEMHOIO NOAX0Aa,
HanpaB/IEHHOT0 Ha CHUXKEeHUE Unu
perynupoBaHue AaBneHNA B KONbLEBOM
npocTpaHcTBe. HecmoTpsA Ha To, 4TO
0CHOBOIA Halllero noaxoAa ABNAETCA
yBeNMYeHue ruapocTaTuyeckoro
JaBMEHNA MYTEM 3aKa4yMBaHWA B
KOMbLieBOE NPOCTPaHCTBO CKBAXMHbI
Hallei cneynanbHo paspaboTaHHoi
>xuakoctn FLODENSE AP, Hawa
KomnnekcHaa nporpamma HUCXOAALLEr0
perynupoBaHuaA AaBneHNA B
MeXTpyOHOM NPOCTPaHCTBE BKOYaeT
B ce6a ropa3zo 6onbLie. Mbl nzyyaem
YCNOBUA M napameTpbl KaxXaoii
CKBaXXMHbI C TeM, YTO6bI ONpeaennTb
NyYLniA MeTo ANA BHEAPEHNA CUCTEMbI
MojAauu pacTBopa Yepe3 CyLLeCTBYHLLEE
YCTb€ CKBaXXMHbI B OrpaHU4eHHOE
KOMNbLieBOE NPOCTPaHCTBO,
HaxogALleecA noj AasneHnem. Hawm
CMeuManncThbl TLWaTeNbHO aHanu3nupyT
COOTBETCTBYHLLME aHHbIE, 4TOObI
BbIABMTb JTyHLLIUiA cnoco6 nogaymn
pacTBopa B CKBaXXuHY. KoHeYHbli
pe3ynbTaT — nojaya pacTeopa u
yCTaHOBNEHWUE rnapaBnnyeckoro
KOHTpONA.

Pa3paﬁon(a NpoeKTa BOCCTAHOBNIEHUA
HaiMHaeTcA C Npucy)KAeHnA Balei
CKBa)XuHe TpeTbeﬁ CcTeneHu

lMpexze 4em HaunHaTb pa3paboTky
nnaHa perynupoBaHua JaBneHus

ANA KOHKPETHOW CUTyaLuu, Mbl
LeTanbHO n3y4aem Baluy ckBaxuHy.
Mbl uccneayem Kaxayro 0TAemnbHYyHo
o6cafHyto TpyOy B KOHCTPYKLMK
CKBaXMHbl, JaHHbIE N0 reodun3nyeckum
“CCNeoBaHNAM CKBaXMWHbI, JaHHbIE 0
A06blYe, TUMbI U NIOTHOCTb XWUAKOCTEN
BO BCEX KOJbLIEBbIX MPOCTPAHCTBAX.
Mbl oueHuBaeMm JaBneHue Ha 3a6oe,

cTaTUyeckoe U AMHaMU4eCcKoe
JaBleHne; AMHaMm4eckue
TemMnepaTypbl, @ TakKe MeXKONOHHOe
JaBfieHne B PasfnyHbIX KOMbLEBbIX
30Hax. 3aTeM Mbl NpOCMaTpMBaeMm
0TYeTbI 0 6ypeHUm ¢ Tem, 4TOObI
npocneAnTb NIOTHOCTb UCNONb3YEMbIX
6ypoBbIX pacTBOPOB, ¥ CPaBHUBAEM UX
MAOTHOCTb C NAOTHOCTbLH NOMYTHOrO

1 dhoHoBoro rasa. Mbl oTMevaem
nepepbiBbl B 6ypEHUM 1 OTCNEXUBAEM
BeLEHMEe LLEMEHTHbIX paboT.

BoopyxeHHble Takum 06beMom
3HAHWIA, Mbl BbIABNIAEM NPUYUHY
NPOACIKMTENbHOIO AABNEHNA B
MeXTpy6HOM npocTpaHcTee Ha Baweit
CKBaXKMHe, CHavana onpesenus,
NPOMCXOANT NN POCT AaBNEHNA

3a CYET nocTynneHua cnomaa u3
NPOAYKTMBHOIO NiacTa Ui Apyroro
MCTOYHWKA, HAXOAALLErOCHA BbILLE.
06beanHeHne BCeX 3TUX 3N1EMEHTOB
KpaiiHe BaXKHO AnA pa3paboTku
WAeanbHOro pewwexna ana Baweii
VHAMBMAYaNbHOI CUTyaLuu.

FLODENSE AP nomoraeT
KOHTpONMpoBaThb JaBneHue B
MeXXTpy6HOM npocTpaHcTBe

JononHeHnem Haweii [porpammbl
HUCXOAALLEro perynupoBaHnA faBneHua
B MeXTpy6HOM npocTpaHCcTBe

CNY>XWUT BbICOKONNOTHAA XNAKOCTb

ANA KanuTaabHOro PeMoHTa I
nHTeHcudukauuu nputoka FLODENSE
AP. Cuctema FLODENSE AP conepxut
pAf pacTBOPOB, KOTOPbLIE MOTYT 6bITh
MOAroTOBNEHbI ANA Pa3NNYHbIX Lieneil
NPUMEHEHNA co cpelHein NNOTHOCTbH
ot 17,5 no 18 cyHToBs/rannoH (2,1-2,16
kr/n). Ecnn 310 Heo6xoauMo, pacTBOpbI
FLODENSE AP moryT umeTb nnoTHOCTb
10 20,5 doyHTos/rannoH (2,46 kr/n).

Cuctema FLODENSE AP moxeT
6bITb UCMNONb30BaAHA B KA4ECTBE
BA3KOro pacTeopa 6e3 Teep/oi
hasbl C XOPOLUMMM CMa3bIBAOLLMMU
XapaKTepucTUKamu, KoTopblii ¢
MWUHWUManbHOW AUCNEPCHOCTbHIO
NPOX0AMT Mo MeXTPyGHOMY

NPOCTPaHCTBY.
JKuakocTb AnA KanuTanbHOro peMoHTa
1 uHTeHcmdmkaumm nputoka FLODENSE
AP moxeT 6bITb pa3paboTaHa ¢
YyacTMLaMM MUKPOHHOMO pasmepa,
KOTOPbIe MOryT NPOX0AUTL Yepe3
camble y3kue oTBepcTUA. [NoTHOCTbL
4yncTOro ruHKUCTOro pacteopa 4o 20,5
thyHToB/rannoH (2,46 kr/n) no3sonaet
eMy NpoxoanTb Yepe3 60/bLUMHCTBO
CYLLECTBYHOLLNX XMAKOCTEl B
MeXTpy6GHOM NpOoCTpaHcTBe.

bnarogapa Hanmumio yacTuy
MWKPOHHOI0 pa3mepa cucTema
FLODENSE AP gemoHcTpupyeT
OTNNYHYH CeAUMEHTALNOHHYI0
YCTOWYUBOCTb NO CPAaBHEHMUIO C
aHanoruyHbimMu cuctemamu. Ckopoctb
ocaxgeHuna B pacteope B 1000 pa3
MeHblue, 4eM y 6apuTa cTaHgapTa AP,
B TO BPEMA KaK CKOPOCTb 0CaXAEHMA
MeHbLux yactuy, FLODENSE AP B 10 000
pa3 MeHbLIe, 4em y 6apuTa.

06e aTu cucTembl paspaboTaHbl And
o6ecneyeHna rMapocTaTMIecKoro
KOHTponA
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PacTBoOp, cnpoeKTupoBaHHbIN
ANA ynpasneHna peonorueu,
KOHTpOnupyeT notepm
AABJIEHUA U NpK 3TOM
ath¢ekTUBHO OuMLLAET CTBON
CKBa)XWUHbI

Cuctema FLOPRO*CT npeactaBnaet
c0060# XMAKOCTb ANA KanuTanbHOro
peMOHTa Ha BofHON ocHoBe 6e3
TBEPAON (ha3bl, 0TBEYAOLLYHO

BceM Tpe6oBaHuAM BypeHunsa ¢
MCMONb30BaHNEM TEXHOMOrMU rMBKNX

Tpyo6:
= [lpoaneBaeT cpok akcnnyaTauuu Tpy6
= OnTUMW3MpPYeT r’UApaBnmnKy

= bonee HWU3KMe [aBNEHNUA HACOCOB U
9KBMBaANEHTHaA LMPKynALMOHHaA
NNOTHOCTb

= CHMXaeT MexaHu4yeckue cunbl
TPeHUA, CKpy4YnBaHue u crubaHme
Tpy6

= bonee BbicOKaA CKOPOCTb MOTOKA

FLOPRO CT

)KIIIAKOCTIII ANA KanUTaNnbHOro peMoHTa u VIHTGHCIII(I)IIIKGI.IIIII/I npuToKa

= [ToaxoanT ana rubkmx Tpy6 no6oro
AnameTpa u AIMHbI

Cuctema FLOPRO CT no3Bsonuna
HaMHoro nerde n adyhekTnBHEE
YCTPaHATb MHOPOAHbIE YacTuLbl U3
CTBO/a CKBa)XXMHbI U OCYLLECTBAATD
MOAr0TOBKY ANA YCTaHOBKM
aKkcnnyaTaunoHHOro o6opysoBaHuA no
CPaBHEHMIO C NOA06GHBIMM CUCTEMAMMN.
JononHutensHoe NpeuMyLLecTBO —
BO3MOXHOCTb TLLATENIbHON 0YNCTKM
CTBOMA CKBaXXMHbI 3@ OAMH peiic.

Cuctema, KoTopaa npegocraBnaer
Hed)Te 406bIBAIOLLUM KOMNIAHNAM
Gonee WMPOKMIA KPYr BO3MOXKHOCTEN B
CNOXXHbIX YCNOBHAX

YnusepcanbHocTb cuctembl FLOPRO

CT 3HaunTenbHo paclumpuna

chepy NpUMEHEHNUA XNUAKOCTeR

ANA KanuTanbHOro peMoHTa u

WHTEHCUdMKaLMKM NPUTOKA ANA MUOKMX

Tpyo6:

= BbicokonpoyHble U KOHYcoo6pa3sHble
rnbkue TpyObI

= CkBaXxuHbl rny6uHoii 6onee 27000
thyToB (8230 M) M HAMOTOYUHbIE
6apabaHbl ¢ anuHon Tpy6 29000 dyTos
(8839 m)

= 30HbI C OTPULLATENbHBIM
andbchepeHUnanbHbIM IaBNeHUEM J10
4500 chyHTOB/KB. Atoiim (31050 kIla)

= 3aboiiHble TemnepaTypbl 6onee 300°F
(149°C)

19 044074 :spinj4 uonuaniajuj

= CkBaXuHbl ¢ 60MbLLIKM OTXOJ0M OT
BepTuKanu (cBepxrnybokue
CKBaXuHb), NpeBbilwatoLyme 30000
thyToB (9144 m)

OcobeHHocTH

Hu3kunii koachpuumeHT TpeHua

TUKCOTPONHBINA peonornyeckuit
npounb C BbICOKAM 3Ha4YEHNEM
BHCC

HyneBoe nnu MuHuManbHoe
cojJep>xaHue TBepoii hasbl

WUHrmbupyrowmin pacteop

06ecneynBaeT CHUXEHME CUn
TpeHua

LLInpokuii cnekTp nnoTHocTel

Mpeumywectsa

CHuXaeT MexaHM4ecKoe TpeHue u
3ameAnAeT U3HOC rmBKuxX Tpy6
Cnoco6CcTBYeT 04MCTKE CKBAXKMHbI
¥ yAEepXMBaHUIO TBepabIX YacTul
MuHMMKU3MpPYeT noTepyu faBneHuaA
1 U3HOC rnBKux Tpyo
MuHUMKU3MPYET YXYALIeHne
KONNEeKTOPCKMX CBONCTB
NpPOAYKTMBHOIO NnacTa
Mo3BonaeT pa3bypusath 6onee
rny6okne CKBaXXmHbl ¢ 60N1bLLIMMU
3@HUTHbIMU YTNamu, HeOCTYMNHbIe
[10 HaCTOALLEro BpeMeHu
YnpowaeT npouecc 04nCcTKY



Cuctema FLOPRO CT ngeanbHo
NOAXOAUT ANA LWMPOKOFo cnekTpa
PEMOHTHbIX paboT, BKNoYan yaaneHue
necka 1 MHOPOAHbIX YacTULL U3
cKBaXuHbl. Cuctema cHuxaet

PUCK NOBPEXAEHUA KONNEKTOPCKNX
CBOWCTB NMPOAYKTMBHOIO NnacTa B
nepcopMpoBaHHbIX MHTEpBanax, Tak
KaK coJepXaHue TBepAbIX YacTuL
TPaAULIMOHHO COCTaBNAET MeHee

1% o1 o6bema. Cuctema o6nagaet
MOBbILIEHHOI BA3KOCTbH NPY HU3KOIA
CKOPOCTM CABUra, 4TO CHUXAET
CKOpOCTb NOrMOLLEHNA pacTBopa.

Pa3pa6oTaHHaa onTUMHU3NPOBaThb
athpekTHBHOCTD GypeHna u
yBeNM4MBaTh NPOM3BOAUTENILHOCTb
Cuctema FLOPRO CT aBnaeTcA
YHUBEpCanbHOM, Tak Kak MOXeT 6bITb
NpUroTOBNEHa Ha:

= [IpecHoi Boae

= Mopckoii Boge

u Xnopvmax Kanua, KanbUuna unn HaTpua

= bpomunge HaTpua

L lDopmmaTax ue3nd, kKanua unum HaTpua

[To cpaBHEeHMIO ¢ 06bIYHBIMM
pacTBOpamu, NpUMeHAeMbIMU B
aHanoruyHbIX CUTyaLuax, cucTema
FLOPRO CT nerye npokauuBaeTca.

Eé cuctema peonornyeckux
MOoAMHUKATOPOB 1 /IEMEHTOB,
CHUXKaIOLWMX Mexda3sHoe HaTAXeHne
U CUAbl TPEHUA, lana BO3MOXHOCTb
YBEIMYUTb CKOPOCTb NOTOKA NpK
MWHUMaNbHOM JaBNEHUMN.

bnarogapa FLO-VIS L
(BbICOKOKAYECTBEHHOI 04ULLIEHHON
KcaHTaHoBOW cMone) cucTema
o6nafaeT NoBbILEHHON BA3KOCTbHO
Npy HU3KOI CKOPOCTU cABMra. ITOT
BblCOK03(hheKTMBHbIN Guononumep
TaKe Ierko aucneprupyeT u npugaet
cucTeme BA3KOCTb NMPK HU3KOIA
CKOpOCTY caBura.
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SMARTRDF
TECHNOLOGY

CocTtas pactBopa BREAKDOWN
cneuuanbHo paspaboTaH ana
BO3AE/ACTBMA Ha 0TAENbHbIE
KOMTMOHEHTbI (PUNLTPaLMOHHOI KOPKM,
o6pa3oBaBLUeiicA NOC/e UCMONb30BaHUA
FLOPRO NT. B cucteme BREAKDOWN
MCMONb3yeTcA coYeTaHne SH3MMa
(WELLZYME*) / xenaToo6pas3ytoLiero
arexTa (D-SOLVER* unu D-SOLVER
PLUS) B coyeTaHuu ana paspyLueHun
KOMMOHEHTOB Kpaxmarna v kap6oHaTa
KanbLuA cooTBETCTBEHHO. [pK
pa3pyLIeHnn 3TUX OCHOBHbIX
KOMMOHEHTOB XWAKOCTEN ANA BCKPbITUA
NPOAYKTUBHbIX NIAcTOB, YAAeTCA
CBECTU K MUHUMYMY BO3AeCTBME Ha
NPOAYKTUBHbIW NNacT UNK onepaumio
3aKaHYMBaHMA.

Mpumenenue

= 3aKaH4unBaHMe HehTAHbIX U Fa30BbIX
[006bIBAKOLLMX CKBAXMH OTKPbITHIM
CTBOMIOM C rpaBUiiHbIM OUNLTPOM MK
aBTOHOMHOE 3aKaH4YuBaHue
(hunsTPOM/XBOCTOBUKOM

= 3aKkaHunBaHue OTKPbITbIM CTBOJIOM
BOAOHarHeTaTeslbHbIX CKBaXXnH

"pI/IHI.|,I/|I1 ABI?ICTBI/IH

Xumunyeckuii coctas BREAKDOWN
0T/IM4aeTCA MeSIEHHbIM 1eICTBUEM,
NO3TOMY PacTBOP MOXHO B NMOSHOM
o6beme pa3MeLLaTb B FOPU30HTANbHbIX
y4acTKax CKBaXuHbl. Ha npakTuke,
npopbIB YUNbTPaLMOHHOI KOPKK
3aHMMaerT, Kak npasuno, ot 5 1o 6
4acoB, a NoJjIHoe pacTBOPEHUE KOPKK
MPOVNCXOANT B Npejenax 72 4acos.
Takoi MeAneHHbIA Npolecc No3gonAeT
6e3 noTepb 3akayaTb CUCTEMY B
Heo6CaXXeHHbIN UHTepBan, Tak YTo
pacTBOp OCTAeTCA B KOHTAKTe C
thunbTpaunoHHOI KOpPKOWA, @ He 06X0AnT
ee, BCTyNnas B KOHTAKT C NNacTOBbIMM
XWUAKOCTAMM 1 TBepAoN ha3oi.

OcobeHHocTH

= PaspywaeT hunbTpaLmoHHyto Kopky
MeJNeHHO 1 paBHOMEpHO 3a 72 yaca

= B 6onbwmHcTBE Cnyyaes
ob6ecneynBaet MUHUMYM 5-6 YacoByH
3afep>kKy NpopbiBa hunLTPaLMOHHON
KOpKM

= Jlo6aBneHue 3arycTutens
npoAnesaeT BPEMA NPoOpbLIBa KOPKM
Gonee yem Ha 24 yaca

= Huskaa KOppOSVIVIHaH dKTUBHOCTb

= 3chcheKTUBHOCTb NpU pasHbIX
TeMmnepaTypHbIX ycnosuax — ot 40°F
(4°C) po cBblwwe 200°F (93°C)

BREAKDOWN

Pa3pywmTenu Kopku: cuCTEMbI

Takxe noABNAETCA BO3MOXHOCTb
y6paTb KOMMOHOBKY NPOMbIBOYHbIX
Tpy6 M 3aKpbITb YCTPOICTBO ANA
KOHTPONA (hunbTPaLmMm o Toro, Kak
BO3/€/ACTBOBATb Ha (YUNBTPALIMOHHYIO
KOpKY.

Komnonent WELLZYME HaunHaeT
JeiicTBOBaTb NpW TeMnepaType

Bbiwe 212° F (100° C), B To BpemA kak
komnoHeHT D-SOLVER adhchekTnBeH
npu TemnepaType Ao 350° F (175° C).
D-SOLVER ucnonb3yeTtca B pacTBOpax
conei xnopuaa kanua u 6poMuza
HaTpuA, a XxenaToo6pasyroLLnil areHT
D-SOLVER PLUS coBmecTum ¢
pacTBopamu cofeit xnopuaa HaTpua u
Xnopuaa Kanua.

= BeegeHue B nopumto pacteopa Ana
pa3MeLLeHnA rpaBuitHOro thunbTpa
o6ecneymBaeT 6onee 6bicTpoe
BCTYMN/EHWe B KOHTAKT C
(hunbTPaLNOHHOI KOPKOWA

= JInA npuroToBNeHNA U pasMeLLeHnA
UCMONb3yeTCA CTaHAAPTHOE
o6opynoBaHue 6ypoBoii ycTaHOBKM

= YMepeHHbIit ypoBeHb pH cHuxaeT
BpejHoe BO3/JeNcTBUe Ha MepcoHan u
BHTYPUCKBaXWHHOE 060pyaoBaHue
ANA 3aKaHYNBaHMA CKBaXMHbI

NMO@)IVIHg :SSARIPPY pue S)onpoid ‘swajsig Jayealg :siavealg




BREAKFREE

Pa3pywmTenu KopKu: cUCTEMbI

Cuctema BREAKFREE* npeactaBnaeT
co60ii NPOAYKT ANA 3H3UMHOWA
06paboTKu, Mcnonb3yembli Ana
pacTBOpeHUA MnbTPaLIMOHHON KOPKH,
o6pa3oBaBlueiicA nocne NPpUMeHeHNA
FLOPRO NT. Cuctemy mcnonb3ytoT npu
3aKaH4YMBaHUN OTKPbITbIM CTBONOM,
BK/K0YaA Heo6CaXeHHbI CTBON C
XBOCTOBMKAMM C LLIENEBbIMI NPOPe3AMU,
a TaKkXXe B HEKOTOPbIX Cnyvanx

Npu aBTOHOMHOM 3aKaH4YWBaHUU
thunbTpom. EANHCTBEHHBIA KOMMOHEHT
thunbTpaUNOHHOI KOPKK, KOTOPbI
paspyliaeTca noj BO3AeNCTBUEM
cuctembl BREAKFREE — aTo go6aBka
InA KOHTponA unbTpaLIMM Ha 0CHOBe
Kpaxmana. bnarogapa paspyLueHuto
CBA3YHOLLEro BeLLeCcTBa KOPKHU,
TBepaan dasa (KonbMaTaHTbl U
BbIGYpEeHHBbIi Lam) BbICBOOOXAAETCA
1 pacTBOpAETCA B KONbLEBOM
NpOCTPaHCTBE, OKyJa OHa MOXET BbITh
u3BneveHa unm yépaHa c nyTu nputoka
nnacTosoro conomaa.

Mpumenenne

= 3aKkaHuuBaHWe OTKPbITbIM CTBONOM,
Tam, rae He Tpe6yeTcA nonHoe
pacTBopeHue (MNbTPaLMOHHOI KOpPKN
FLOPRO NT

= HedpTAHbIE 1 ra3oBble Jo6biBaKOLME
CKBaXWHbI

= BopoHarHeTtaTenbHble CKBaXWHbI, B
koTopbix B cucteme FLOPRO NT B
KayecTBe KoNibMaTaHTa UCMOoNb3yeTcH
conb

"pVIHI.WIH AEI?ICTBI/IH

Cuctema BREAKFREE Bo3aeiicTByeT Ha
(hunbTPaLUNOHHYIO KOPKY MEANEHHO 1
paBHomepHo. KomnoHeHT WELLZYME
paspywaeT Kpaxmain. IH3nMbI
WELLZYME paspyLiatoT kpaxman

Ha MHEePTHbIE MOHO- 1 Aucaxapuabl.
lMpouecc npogonxaeTcaA 40 NONHOTO
pa3spyLeHua kpaxmana (06bI4HO B
TeyeHue 72 4acos) Unun A0 U3MEHEHUA
9H3UMOM ero CBOMACTB. B oTnuume ot
06bI4HbIX KUCNOTHBIX paspymuTeneii n
OKuUCNUTEenNeil, HeKOTOPOe KONMYeCcTBO
KOTOpPbIX MOXET ObITb noTepAHo B HKT
1 NNacTOBbLIX XUAKOCTAX/TBEPAOI ha3se,
pacteop BREAKFREE Bo3aeiicTByeT
TOYHO Ha (IMNBTPaLMOHHYH KOPKY.

N3meHeHne CBOMCTB 3H3MMa MOXET
cTaTb CNEACTBMEM U3MEHEHUI
XapakTepuCTHK OKpYXXatoLLeil cpeap!,
BKJIH04aA ypoBeHb pH, MMHepanusaumto
1 TemnepaTypy. 4To6bl He JonycTUTb
M3MEHEHUA CBOICTB KOMMOHEHTA.

OcobeHHocTH

= B 60nbLUMHCTBE YCNIOBWI NPUMEHEHUA
3aJepXu1BaeT NpopbIB
thunbTpaumMoHHOI KOPKKM Ha Nepuog
MUHUMYM 0T 6 Ao 8 yacos

= Bo3peiicTBYeT Ha (OMNLTPaALNOHHYH
KOPKY MEANEHHO U PaBHOMEPHO

= CucteMy MoxHo 206aBUTb K pacTBOpY
AnA pasMeLLeHnA rpaBMnHOro
thuneTpa

SMARTRDF
TECHNOLOGY

WELLZYME, pacTtsop BREAKFREE
rOTOBUTCA B MOHOBANEHTHbIX
KOHLEHTPUPOBAHHbIX CONAHBIX
pacTBopax ¢ ypoBHeM pH, 6nm3kum K
HelTpanbHomy. KomnoHent WELLZYME
W3MEHAET CBOICTBA NpY TEMNeEpaType
Bbilwe 212° F (100° C). PacTBop
BREAKFREE mo>xHo ncnonb3oBathb
npu Temnepatype Bbiwe 212° F

(100° C), ecnu HE0BX0AMMO TONBKO
NUWb CTUMYNNUPOBaTb pa3pyLueHne
thunbTpaUNOHHOI KOPKMW.

3aMeanuTb NPopbIB KOPKN MOXET
no6asnenue B cuctemy BREAKFREE
3aryctutena SAFE-VIS*.

Pacteop BREAKFREE moxeT 6biTb
NPUroTOBJIEH B EMKOCTAX Ha 6YPOBOii
MNnoLlazKe v pa3MeLLeH ¢ MOMOLLbIO
CTaHAapTHOro o60pynoBaHuA

GypoBoi ycTaHOBKW. bnarogapa noyTu
HeilTpanbHOMY ypoBeHto pH, pacTBop He
Bbl3blBaeT KOPPO3MM 060pyA0BaAHUA U
6e3BpefieH AndA nepcoHana.

= He BbI3bIBaET Koppo3un n
IMyNnbrupoBaHuaA

= Bo3geiicTBYeT LeneHanpasneHHo Ha
Kpaxman, Kak KOMMOHEeHT
(hbunbTpaLMOHHOI KOpKHM,
o6pas3ytoLeica Nnpu NPUMeHeH!K
cuctembl FLOPRO NT

= [InA NpuUroToBNEHNA U pa3MeLLeHus B
CKBaXXUHE MCMOMb3YeTCA TONbKO
cTaHgapTHoe o6opyaoBaHue Gyposoi
YCTaHOBKM.
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BREAKLOOSE* Ha ocHoBe
OKMCNAOLLEro KOMMNOHEHTa
UCNoNb3yeTcA ANnA NOBEPXHOCTHOMO
paspyLweHua unbTPaLMOHHbIX KOPOK,
06pa3yLwmxca npu Ucnonb3oBaHumn
MONMMEPHBIX XXUAKOCTEN ANA BCKPbITUA
NPOAYKTUBHOrO NnacTa Ha BOAHOM
ocHoBe, Takux kak cuctembl FLOPRO NT
u DiPro. B kauyecTBe okucnutena moxet
BbICTYNaTb FMMNOXOPUT IUTUA, HATPUA
UK KanbLus.

Mpumenenne

= 3aKkaHuYnMBaHUE CKBAXMUH,
npo6ypeHHbix ¢ cuctemoii FLOPRO SF,
OTKPbITHIM CTBOJIOM UM XBOCTOBUKOM
C LLieNIeBbIMM NPOPe3AMM

= Pa3spylueHune nauku ana KOHTPoNA
chunbTpauum

Mpeumywecrsa

= bbicTpoe paspylueHne Takux
KOMMOHEHTOB XWAKOCTEN Ana
BCKPbITUA NPOAYKTMBHOIO NAacTa, kak
6uononMmepbl U Kpaxman

= (06ecneynBaeT HeMeANeHHOE
NOATBEPXXAEHUE NPU B3aMMOJEACTBIN
C MPOAYKTMBHbIM NaCcTOM

= [leiicTByeT npu Temnepatype ot ~80°
1o 180° F (o1 ~27° no 82° C)

Orpannyenua

= BbbICTpo BCTYNaeT B peakumto ¢
KOMMOHEeHTamMu hunbTPaLUOHHOM
KOpKM, cnoco6cTByA CKOPOMY
MpopbIBY U NOCAEAYHOLLEMY
HEpaBHOMEPHOMY pa3pyLUEHN0
ocTaBluencA UNbTPaLMOHHOI KOPKK

= BcTynaeT B peakuuio ¢ nnacToBbIMU
sxupgkoctamm n HKT

= MoxeT cnoco6cTBOBaTH
06pa3oBaHu1o 3MyNbCUi

= BblCOKOKOPPO3WiiHbIiA
= He coBMecTUM C KucnoTamu

Tak Kak runoxnopuT arpeccuBHO
BO3JeiCTBYET Ha (PUALTPALIMOHHYIO
KOPKY, OH MOXET cnoco6CcTBOBaTH
6bICTPbIM NOTEPAM M HEPaBHOMEPHOMY
pa3pyLUeHNto OCcTaBLLENCA
thunsTpaunoHHoi kopku. B pesynbtaTe
thunsTpaunoHHaA Kopka paspyluaeTcA
He 10 KoHua. [TpombIBKa UHTEpBana
o6pabaTbiBaloWmMM pacTBOPOM

yepe3 rubkyto Tpydy MoXeT 6biTb
6onee 3hheKTUBHLIM METOAOM, YEM
nonbITKa HaNTK MECTO pasMeLleHNA
CUCTEMbI B HE06CaXXEHHOM y4acTKe.
KomnoHeHT runoxnopurta nutua 06bl4HO
CMeLUMBAeTCA C COOTBETCTBYHOLL el

XNAKOCTbH 3aKaH4YMBaHWA Ha ypOBHE OT

2 1o 4 cpyHTOB/6appens. [MNoxnoputsl
He cneAyeT CMeLIMBaTh C TaKUMK
pacTBoputenamu, kak SAFE-SOLV*.

BREAKLOOSE

Pa3pywmTenu Kopku: cucTeMbI

"pI/IHI.|,I/|I1 AEVICTBMH

OkucnuTenb CMeLIMBAETCA C CONAHBIM
pacTBOpOM, a 3aTeM 3aKa4uBaeTca

B OTKPbITbIA CTBOM CKBAXMHbI.
Okucnutenb paspyLuiaeT TONbKO
NOAMMEPHbI i KOMMNOHEHT (Kpaxman

1 6uononumep) UnbTpaLMOHHON
kopku. OcTaBLUnecA KOMMOHEHTbI
avcneprupytoT. [unoxnoput

TaKKe MOXET OKUCAATb Apyrue
opraHuyeckue MaTepuansl, Hanpumep,
cMasblBatoLme J06aBKN UK CbIpyHo
HedhTb. OH HecneumnduyeH n JOBONLHO
arpeccuBHO pearupyet, BO3AeACTBYA
Ha MeTanAM4Yeckyto NOBEPXHOCTb
9KCMNyaTaUMOHHbIX KONIOHH 1
cnoco6cTBYA Pa3BMTUIO KOPPO3MM.
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D-SOLVER

Pa3pywmTenu Kopku: peareHTbl

PacTBopMMbIi B CONAHOM pacTBOpe
xenaTtoo6pasytowuii areHt D-SOLVER
cnoco6¢TBYeT 06pa3oBaHuio
KOMMNIeKCOB MHOTMX OH-METasnnoB,
NPUCYTCTBYHOLWMX B PUNLTPALMOHHBIX
Kopkax, 06pa3oBaHHbIX XXUAKOCTAMM
ANA BCKPbITUA NPOAYKTUBH NNacToB U
B XXMAKOCTAX 3aKaHYMBaHMA, 0CO6EHHO
MOHOB KanbLUA, XeNesa u MarHus.
Xenatoo6pasytowmin areHT D-SOLVER
ucnonbayetca B cuctemax FAZEBREAK
n BREAKDOWN, nomoras pa3pywaTtb
thunbTpaumoHHbie kopku FAZEPRO

1 FLOPRO NT cooTBeTCTBEHHO.
Xenatoo6pasywowmit arent D-SOLVER
MeZaneHHee pearmpyeT u obnagaeT
6onbLuein apheKTUBHOCTbI NpK
HU3KUX TemnepaTypax, 4em 00bl4Hble
OpraHuyYeckue u MUHepanbHble
KMCNIOTHbIE CPEACTBa.

Mpumenexue

D-SOLVER npeacTaBnaet co6oi
XenaToo6pasyoLuii areHT Ha 0CHOBE
Kanua/KkanbLneBo-kap6oHaTHbI
pacTBOpUTENb C YMEpeHHbIM pH.

OH ABNAETCA KOMMOHEHTOM CUCTEM
ouncTkn FAZEBREAK n BREAKDOWN.
Cuctema FAZEBREAK ucnonb3yeTca ana
paspyLueHua unsTPaLUOHHONR KOPKM
FAZEPRO, a cuctema BREAKDOWN
npejHa3HayeHa AnA paspyLueHus
cunbTpaunoHHoii kopku FLOPRO

NT. Takxe B cuctemy BREAKDOWN
BXoAAT aH3umbl WELLZYME ans
YAaneHua KpaxmanbHOro KOMMNOHEeHTa
thunbTpauvonHoit kopku FLOPRO NT. B
UX NPUMEHEHMM HeT He0BXoANMOCTH
npu Temnepatype Boiwe 250° F (121° C).

Xenatoo6pasytowmin areHT D-SOLVER
cnoco6¢cTByeT 06pa3oBaHNI XeNnaTHbIX
COeANHEeHNIi ABYXBaNEHTHbIX 1
TpexBaneHTHbIX MoHOB. Cnoco6HOCTb
D-SOLVER pacTBopATb kap6oHaThI
npeAcTaB/ieHa B CPaBHEHUN C
HECKOMbKMMU KUCNoTamm B Tabnuue
HUXe. XenaToo6pasytoLuii areHT
D-SOLVER BcTynaeT B peakuuto
WCKITHOYNTENbHO ¢ Kap6oHaTOM
KanbLuA 1 He Bbi3bIBAET KOPPO3UH,
Mo CPaBHEHMUIO C KUCNIOTaMM Uin

Pearent
D-SOLVER*
15% conAHoii kKucnoTbI
9% MypaBbMHOI KUCNOTbI

10% yKcycHOM KUCNOThI

okucnnuTenamMun.

Takxe, xenaToo6pasytoLLunii areHT
D-SOLVER cnoco6cTByeT 06pa3oBaHuto
KOMMNIeKCOB MOHOB Xefe3a U MarHus,
pacnpocTpaHeHHbIX MOHOB MeTasnoB,
NPUCYTCTBYIOLLNX B CKBaXXMHE BO BPeMsA
onepauuii 3akaHumneanuAa. Cuctembl-
pa3spywuTenu, NpUroToBNEHHbIE C
“cnonb3oBaHWeM xenaToo6pasyroLLero
areHta D-SOLVER, cneayet xpaHuTb

B MNACTUKOBbIX KOHTENHepax, 4To6bl
WCKITHOYNTbL NOTEPYW NPOAYKTa A0 Havana
ero UCMoNb30BaHUA.

XenaToo6pasytoLuii areHT

D-SOLVER ucnonb3yeTtca B cucTeMax
paspywwuTenei B KOHUeHTpaumm Ao 75%
no o6bemy. KoHueHTpauua 3aBucuT ot
cnoco6a n XXUAKOCTM 3aKaHYNBaHMA,

a Takxe 0T konnyecTBa kap6oHaTa
Kanbuua B hMNLTPaLMOHHOI KOPKeE U 0T
xenaemoro agekTa.

D-SOLVER He coBmecTUM ¢ MOpPCKOiA
BOJOW, PaCTBOPOM X/1I0PMCTOr0 Kanbuuma
Unn pacTBOPOM APYruX ABYXBaN€HTHbIX
conei. Xenatoo6pasytoLuii areHT
D-SOLVER umeeT orpaHuyeHHyto
COBMECTUMOCTb C XJIOPUCTbIM HAaTPUEM.
Takxxe He peKOMEeHAyeTCA UCMONb30BaTh
D-SOLVER BmecTe ¢ xnopuaHo-
HaTPMEBOI XMAKOCTbIO 3aKaHYMBaHUA.
Xenatoo6pasyowmin areHT D-SOLVER
MONHOCTbI0 COBMECTUM C COMAHBIM
pacTBOPOM XJIOPUCTOr0 Kanua o
HaCbILLEHNA 1 TakKe COBMECTUM C
COMAHBIM pacTBOPOM GpoMUAa HaTpuA
1o 11 coyHToe/rannoH (ya. sec 1,3).

Mpeumywectsa

= 0THOCUTENIbHO MEAJIeHHbIA NPOLIECC
XenaTtoo6pa3oBaHuA NO3BONAET
pa3mMecTuTb paspywuTens 6e3 notepsb

= PearupyeT unu «pacxofyeTcaA» ToNbKO
LieneHanpaeneHHo, T.e. Ha CaC03

= [loyTu HeliTpanbHbIi pH, npumepHo oT
45005

= [IpenmyuiecTBeHHO cnoco6eTBYeT
06pa3oBaHuMI XeNaTHbIX COEAUHEHWI
Xenesa, a He KanbuuA, YTo ocnabnaet
aMynbcum

= Hekoppo3suiiHblii

tpynTsi (kr) CaCO,
0.84(0.38)
1.83(0.83)
0.726 (0.33)
0.422(0.19)

XapakTtepHble hu3nyeckue
CBOMCTBa

BHewwHuit Bua KNAKOCTb
YnenbHbilt Bec ot1,1001,2
pH ot450805

= MoxeT 6bITb UCNoNb30BaH Npu
Temnepatype o 350° F (177° C)

= JchdhekTUBHO AeNCTBYET B
KONNeKTopax ¢ 0THOCUTENbHO HU3KOW
Temnepatypoii (~75° F[24° C])

= B oTnuune oT KUCNOT U OKUCIUTENEH,
He npeBpaLlaeTcA B IMYNbCUI0 B
NPUCYTCTBUM CbIPOii HeddTK, 4To
nossonaeT usbexartb c60eB B paboTe
o6opyaoBaHuA

= CoBMECTUM C CONAHLIMU pacTBoOpamu
Xnopuaa kanua u 6pomuga HaTpus, a
TaKXxe ¢ 60/bLUIMHCTBOM A00aBOK

= Cpok roHOCTW HeorpaHU4eH npu
YCNOBUM XpaHeHUA B pe3epByapax ¢
BHYTPEHHUM MOKPLITUEM U3
nnacTMacchl

OrpaHnyeHma

= Pe3epByapbl AN XpaHeHNA J0MXKHbl
UMeTb BHYTPEHHee NoKpbITHE C
UCMONIb30BAHNEM CMOJTbl CIIOXKHBIX
BUHUNOBLIX 3ChMPOB UMK NOAOGHBIX
matepuanos. CneayeT nsberatb Takux
maTepuanos, Kak antoM1Hui, Mefb,
MeJHble CniaBbl M/UNKu OLUMHKOBaHHOE
Xeneso.

® CunbHble OKUCANTENN, Takne Kak
TUMOXNOPUT HaTPUA, NepPeKuchb
BOJOPOAA, U T.4., 0cnabnawT
JeicTene xenatoo6pasyoLiero
areHTa

= PacTBOpUMBIii KanbLuii MK Xeneso
OrpaHuYMBaOT cNoco6HOCTb
pacTBOpATb kKap6oHaT KanbumA

= Wukancynupytollye nonmmeps,
cMa3blBatolLue 106aBKM 1 HEeBOAHbIE
MHTMOUTOPBI TINH MOTYT OFPaHNYUTb
cnoco6HocTb XxenaToo6pasytolLero
arenta D-SOLVER Bo3peiicTBOBaTH Ha
Kap6oHaT KanbumA

= D-SOLVER He coBmecTUM ¢ MOpCKOIA
BOJI0/A, CONAHBIMU pacTBOpamm
Xnopuaa Kanbuua u gpyrumu
JBYXBaNEHTHbIMMU CONAHBIMM
pacTBopamm

= He pekoMeHAyeTcA UCMONb30BaTh
D-SOLVER ¢ conAHbiM pacTBOpPOM
Xnopuaa HaTpusA
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Jlo6aBka D-SOLVER* D - ato
XenaToo6pasyLLnii areHT, KOTOPbIN
cnoco6¢TBYeT 06pa3oBaHnio
KOMMNIEKCOB KanbLus, XXenesa, MarHua
1 APYryX MeTanoB B (hNbTPaLMOHHbIX
Kopkax, 06pa3oBaHHbIX pacTBOpamm
ANA BCKPbITMA NPOAYKTUBHLIX N1acTOB
1 XXMAKOCTAMM ANA PEMOHTa CKBaXXMH.
B cocTae cyxoit no6asku D-SOLVER D
BXOANT eAKMI Kanuit, ruapokcna HaTpua
UM IMMOHHAA KUCNoTa ANA NoNy4eHui
Hy>XHOro ypoBHA pH. Ackop6uHoBan
KMcnoTa Takke MOXET UCMOJIb30BaThbCA
B Ka4ecTBe KaTanu3aTopa ANA
NoBblLLIeHNA 3hdpeKTMBHOCTY A06aBKM
D-SOLVER D.

Paspywmtenu mnbTpayuonHoin kopku: [lo6aBku

Mpumenenne

OcHoBHanA dyHkuma gob6asku D-SOLVER
D - cnoco6cTBOBaTH pABHOMEPHOMY
06pa30BaH1K) KOMMEKCOB KanbLUueBo-
kap6oHaTHOM YacTu (hUNbLTPALIMOHHOM
Kopkw, 06pa3oBaHHON pacTBOPOM AnA
BCKPbITUA MPOAYKTUBHbBIX NNacTOB.

Jlo6aBKa Ucnonb3yeTcA B pasnnyHbIX
BUZAX 3aKaHYUBAHUA OTKPbITbIM
CTBOJIOM, TaKUX Kak Heo6CaXKeHHbI
3200/, aBTOHOMHbIe 3a60/Hble
(huUNLTPbI, MEXaHMYECKU paclLMpAeMble
(OUnbTPbI, @ TakXe rpaBuiiHble
(OUNbLTPbI B OTKPLITOM CTBOJIE, FAe
TpebyeTcA NocTeneHHoe paspyLueHne
thunsTpaunoHHoit kopku. OHa Takxe
MOXET pacTBOPATL U paspyLlaTb
cUCTeMbl KOHTPONA dMnbTpaLuu,
UCNOoNb30BaHHble Npu nepcopaumm.

Jlo6aska D-SOLVER D sBnaetcsa
OAHUM U3 XenaTo06pasyrLLmxX
areHTOB B CUCTEMAX paspyLunTenei
kopku BREAKDOWN* n BREAKOUT¥;
BbIGOp XenaToo6pasyioLLmx areHToB
3aBMCUT OT TUMa 6a30BOr0 CONAHOIO
pacTBopa, MeToa 3akaH4UBaHuA, TUNa
CKBaXMHbI, NIOTHOCTM, 060pYA0BaHUA,
Heo6X0AMMOro BpeMeHH 3a4epXKKn 1
CTOUMOCTH.

D-SOLVER D

Mpeumywecrsa

CoBMECTMMOCTb CO BCEMMU
TMNamu ranouiHbIX pacTBOPOB
0/IHOBaNEeHTHbIX cosnein

M6KNit OKOHYaTeNbHbIN YPOBEHb
pH paspywuTenei Kopku
BREAKDOWN u BREAKOUT u
0TCYTCTBME HEOOXOAUMOCTH B
ucnonb3oBanum HCI

IchheKTMBHOCTb NPU HU3KMX
Temneparypax

Bo3moxxHocTb fo6aBfieHmMs BO
BpEM# onepaLuii 3aKaH4NBaHNA

Bo3mMoXHOCTb CMeLUMBaHUA Ha
MIoLWajKe C UCMONb30BaHUEM
o6opynoBaHua 6ypoBoii
CHMXeHne BepOATHOCTY paboT
nocne WHTeHCcUMKaLmum NpUToKa
Cnoco6cTByeT 06LemMy npoueccy
04MCTKU BOAHOMN (DUNBTPALIMOHHOIA
KOpKM

Bo3amoxHocTb perynuposanua pH
ot450085
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D-SOLVER HD

Paspywmtenu cmnbrpauuoHHoi kopku: [lo6aBku

Xenatoo6pa3ytowmin arent D-SOLVER*
HD moxeT ucnonb3oBaTtbCA B Ka4eCTBE
rMaBHOr0 KOMMOHEHTa CUCTEMBI
paspywutena kopku BREAKDOWN*

HD wunu B KayecTBe AONONHUTENILHOrO
KOMIMOHEHTa B cUCTeMax paspyluTena
FAZE-OUT*, VERSA/NOVA-OUT*.

[Mpn ncnonb3oBaHuK B cuctTeme
BREAKDOWN HD, no6aska D-SOLVER
HD pacTBOpAeT KOMNOHEHTLI kKap6oHaTa
KanbumA B hUNbTPaLMOHHO KopKe

Ha BOJHOIA ocHoBe. B cuctemax
paspywwuTenein FAZE-OUT u VERSA/
NOVA-OUT po6aBka He TonbKO
Crnoco6CTBYET pacTBOPEHUIO
kap6oHaTa KanbLuA, HO U YyMeHbLuaeT
CONIe0TNIOXEHWE U BbiNaJieHne B 0CaZ0K
IBYXBaNEHTHbIX COEAUHEHMWIA.

flBnAACb OCHOBHbLIM KOMMOHEHTOM
cuctembl paspywmtena BREAKDOWN
HD, xenaToo6pasytoLwmit areHT
D-SOLVER HD cnyxwut ana

pacTBOpeHuUA kap6oHaTa KanbumA B
thunbTpaunoHHOI KOpKe Ha BOAHOW
ocHoBe. XenaToo6pa3yHLuii areHT
D-SOLVER HD umeeT BcnomMoraTenbHywo
(hyHKUWMIO: OH cnoco6CTBYET CO3JaHUID
KOMMNNEKCOB BYXBaNeHTHbIX KAaTUOHOB.
PekomeHnayeTca ucnonb3oBatb cMcTeMy
BREAKDOWN HD B cnyyae, ecnu
TpebyloTcA cUCTEMbI paspylumuTena
KOpku 6onee BbICOKOI NAOTHOCTH.

D-SOLVER HD moxeT ucnonb3oBatbcA
CO BCEMM TUMaMu CONAHbIX PacTBOPOB,
BKJ/IKOYaA MOPCKYI0 BOAY, X10png
Kanbuma, 6poMua KanbLua n 6pomng
LIMHKa, C KOTOPLIMU HECOBMECTUMBI
Apyrve Tunbl XxenaToo6pasyowmx
areHToB.

Mpumenenne

Jlo6aska D-SOLVER HD moxeT 6bITb
NpUroToBNeHa Ha 6ypoBoii niowlazke
InA NCNONb30BaHNA B TaKMX TUNax
3aKaH4YMBaHMA, Kak He0BCaXKEHHbI
326011, aBTOHOMHbIe 3a60/Hble
(OUnbTPbI, MEXaHUYeCKU pacLuMpAeMble
thunbTpbI, @ TakXe rpaBuiiHbie (UNLTPBbI
B OTKPbITOM CTBOJE, rae TpebyeTcA
04MCcTKa (hUNBTPALIMOHHON KOPKM.

Jo6aBky Take MOXHO UCMONb30BaThb
INA 0YNCTKN DUNBTPALIMOHHON KOPKU
nepthopaLMOHHBIX Nayex.

Mpeumywecrsa

= Bo3amoXHOCTb MCNONb30BaHMA B
CKBaXKMHax, rae Tpebyerca 6onee
BbICOKaA NNOTHOCTb, 0 14,8
thyHTOB/rannoH (ya. sec 1,77)

= Wcnonb3ayeTca ¢ fobaBkon
D-STRUCTOR* B cuctemax
paspywmnTenei unbTpaLUoHHON
kopku «OUT» n «<AWAY» ana
YMeHbLLIEHUA 0CaXAEHNA

= YMeHbLUAEeT OTNOXEHME KanbunA
W Jpyrve coneoTNOoXeHu,
cojepxatuue ByXBajeHTHbIE
VOHBI

= JlelficTByeT MEANEHHO, N03BONAA
pa3mMecTUTb CUCTEMY
pa3pywutena BREAKDOWN HD
6e3 yBENNYEHNA MIHOBEHHbIX
noTepb

= B03MOXHOCTb UCMONb30BaHMA B

LUMPOKOM Jnana3soHe Temneparyp,

npowen ucnbitalua ao 300°F
(146°C)

= WcknioyaeT Heo6xoAUMOCTb
BbinonHexnua CMNO ana
MHTEHCMdMKaLMM NPUTOKa, Tak
KaK cMcTeMbl paspylunTenei
KOPKM, B KOTOPbIX UCMO/b3YeTCA
D-SOLVER HD, moryT
pa3MellaTbcA BO BpeMA
onepauuu 3akaH4uBaHuA

= Cnoco6cTBYyeT 06LLeMy npoueccy
0YNCTKM HEBOJHOM
thunbTpaunoHHOIi KOpKK B
pasnuyHbIX CUCTEMAX
paspywwuTeneil uabTPaLNOHHON
Kopku «QUT»
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PacTBopMMbIi B CONAHOM pacTBOpe
xenaToo6pa3ytoLmil areHT

D-SOLVER PLUS ¢ HU3KnUM ypoBHEM
pH, cnoco6cTByeT o6pa3oBaHuto
KOMMIEKCOB MHOTUX UOH-METanNoB,
NPUCYTCTBYHOLLNX B PUNLTPALMOHHBIX
KopKax, 06pa3oBaHHbIX XXUAKOCTAMM
INA BCKPbITMA NPOAYKTUBHBIX N1acToB
W B XXUAKOCTAX 3aKaHYNBaHMA,
0c06€eHHO MOHOB KanbLmA, Xenesa u
marHua. Xenatoo6pasyoLwwuii areHT
D-SOLVER PLUS ucnonb3yetca B
cuctemax FAZEBREAK n BREAKDOWN,
nomoras paspyLuaTtb (UNLTPALMOHHbIE
kopku FAZEPRO n FLOPRO NT
COOTBETCTBEHHO. XenaToo6pasytoLui
areHT D-SOLVER PLUS meanexHee
pearupyeT u o6nagaet 6onblueii
3(hheKTUBHOCTbIO NPU HU3KUX
TemnepaTypax, 4em 00bl4HbIe
OpraHuy4eckue u MUHepanbHble
KMCNIOTHbIE CPeACTBa.

Mpumenenue

D-SOLVER PLUS npeacTaenaet

co60ii KanbUMeBo-kapboHATHbII
pacTBOPUTENb, KOTOPbI MOXET BXOAUTb
B cocTaB cuctem ouncTkn FAZEBREAK
1 BREAKDOWN. Cuctema FAZEBREAK
UCMONb3YeTCA ANA pa3pyLieHua
cunbTpaunorHoii kopku FAZEPRO, a
cuctema BREAKDOWN npeaHasHayeHa
AnA pa3pyLeHna dunbTpaLnoHHOMN
kopkn FLOPRO NT.

Xenatoo6pasytowmin areHT D-SOLVER
PLUS cnoco6cTByeT 06pa3oBaHuio
XeNnaTHbIX COAMHEHUI ABYXBaANEHTHbIX
1 TPeXBaneHTHbIX MOHOB. Cnoco6HOCTbL
D-SOLVER PLUS pacTBopATb Kap6oHaThI
npejcTaBfieHa B CPAaBHEHUN C
HECKOMbKMMU KUCNoTamm B Tabnuue
HUXe. XenaToo6pasytoLuii areHT
D-SOLVER PLUS BcTynaet B peakuuto
WCKITHOYNTENbHO ¢ Kap6oHaTOM KanbLuA
1 0Ka3blBaeT He6oMbLLIOe KOppo3uiiHoe
BO3/€/CTBME, N0 CPABHEHNIO C
KMCioTaMu unu okucautenamu. Takxe,
xenaTtoo6pasytowuii arent D-SOLVER
PLUS cnoco6cTByeT 06pa3oBaHuio
KOMMNIeKCOB MOHOB Xefe3a U MarHus,
pacnpocTpaHeHHbIX MOHOB METasNoB,

Pearent
D-SOLVER*
15% conAHoii kKucnoTbI
9% MypaBbMHOI KUCNOTbI

10% yKcycHOM KUCNOThI

NPUCYTCTBYHOLIMX B CKBAXWHE BO BpEMA
onepawuii 3akaHumBaHnA. Cuctembl-
paspyLUUTeny, NPUroTOBEHHbIE C
UCMONb30BaHUEM XeNnaToobpasyoLLero
areHTa D-SOLVER, cneayeT xpaHuthb

B NNIaCTUKOBbIX KOHTENHepax Bo
n36exaHue notepb NPOAYKTa A0

Havana ero ucnonb3osanud. D-SOLVER
PLUS nmeeT orpaHunyeHHbIi cpok
XpaHeHuA, No3ToMy ero cneayeT
NpUroTaBNMBaTh Kak MOXHO 61MXe Mo
BPEMEHM K MOMEHTY Ucnonb3oBaHuA. B
3aBMCMMOCTM OT OKPY>KatoLLMX YCII0BMiA,
D-SOLVER PLUS moxHo0 xpaHuTbCA 10
30 aHeit nepej “cnonb3oBaHUEM.

Xenatoo6pa3ytowwmin areHT D-SOLVER
PLUS ucnonb3ayeTca B cucTemax
paspywuTenei B KOHUeHTpaLum 1o 85%
no o6bemy. KoHueHTpauua 3aBucuT ot
cnoco6a n XXUAKOCTM 3aKaHYMBaHWA,
oT Tpebyemoii NNOTHOCTH, @ TaKkxe

0T KonnyecTBa kap6oHaTa Kanbuma

B (PUNLTPALNOHHON KOPKE W 0T
xenaemoro acpdpekra.

D-SOLVER PLUS He coBmecTum ¢
MOPCKOW BOAOK, paCTBOPOM XJ10pUCTOr0
KanbLMA UAN pacTBOPOM APYruX
IByxBaneHTHbIX coneit. Xota D-SOLVER
PLUS coBMecTuM ¢ XnopuaoM HaTpusA

1 6pOMMIOM HATPUA, OH UMeeT
OrpaHNYeHHYH COBMECTUMOCTD C
XNOPUCTBIM HAaTPMEM NPY NPUBANKEHUN
K HacblLeHuo. XenaToo0pa3syoLnii
areHt D-SOLVER PLUS nonHocTbto
COBMECTMM C CONIAHBIM PacTBOPOM
XNOPUCTOrO Kanua A0 HacbILLeHUA.
PeuenTypbl cocTaenatoTcA [pynnoii
TEXHUYECKOro CONpOBOXAEHUA
XWAKOCTEel ANA BCKPLITUA
NPOAYKTUBHbLIX NNAcTOB.

Mpeumywectea

= CkopocTb peakuuu
xenatoo6pasyloulero areHTa
D-SOLVER PLUS 3HauuTenbHo Huxe
06bIYHbIX KMUCNOTHBIX CPEACTB, 4TO
NO3BONIAET CHU3UTb PUCK NOTEPb

= [lpumeHeHue B LLIMPOKOM JManas3oHe
pH
= MoxeT 6bITb UCNONb30BaAH NpU

tpynTsi (kr) CaCO,
0.84(0.38)
1.83(0.83)
0.726 (0.33)
0.422(0.19)

D-SOLVER PLUS

Pa3pywmTenu Kopku: peareHTbl

XapakTtepHble hu3nyeckue
CBOMCTBa

BHeLwHwii Bug, KUAKOCTb
YnenbHbii Bec (SG) ot 1,1401,2
pH or35004

Temnepatype o 350° F (177° C)

= JchdhekTUBHO AENCTBYET B
KONNEKTOpaX ¢ 0THOCUTENbHO HU3KOM
Temnepatypoii (~75° F[24° C])

= He cnoco6cTBYeT 06pa3oBaHnio
3MYNbCHUii C Cbipoi HepTbio

= CoBMECTUM C COMAHLIMK pacBTOpamu
Xnopuaa kanua u 6poMuga HaTpuA, a
TaKkXxe ¢ 60/bLLIMHCTBOM A06aBOK

Orpanunyenua

= PesepByapbl AnA XpaHeHUs A0MXKHbI
ObITb HepeakunoHHocNoco6HbIMK. He
1CNoNb30BaTh KnanaHbl Uan
KpenexHble CpeAcTBa U3 antoMUHKA,
MeAu, MeHbIX CrnaBoB Unu
OLIMHKOBAHHOM CTanu.

= D-SOLVER PLUS umeeT
0rpaHWYeHHbIN CPoK XpaHeHuA (< 30
AHeil), noaTomy ero cnegyet
NpUroTaBnuBaTb Kak MOXHO 6anxe no
BPEMEHM K MOMEHTY UCMONb30BaHUA.

= He cmelunBaTh C CUNbHBIMM
OKUCANTENAMM

= PacTBOpUMBIii KanbLuii UK Xeneso
OrpaHuYMBalOT CNOCo6HOCTb
pacTBOpATb KapboHAT KanbLuA

= WHkancynupytoLme nonmmeps,
cMas3biBatoLme 406aBK1 U HEBOAHbIE
MHIMOUTOPBI FAIMH MOTYT OrPaHUYnTb
cnoco6HocTb XxenaToobpasytoLero
arenta D-SOLVER PLUS
BO3/1eNCTBOBATb Ha KapboHaT
KanbLuusa

= D-SOLVER PLUS He cneayet
CMELLMBATL C CONAHLIMYU pacTBOpaMH,
COAEpPXaLMMU ABYXBANEHTHbIE NOHbI
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D-SPERSE

Pa3pywmTenu Kopku: peareHTbl

MoBEpPXHOCTHO-aKTUBHOE BELLECTBO
D-SPERSE* npeacTtaBnaet

co60ii CMeLIaHHbIA pacTBOp

[1AB, o6nagatoLLmii OTANYHBIMI
AMCNEPCUOHHBIMM CBOMCTBAMMU, a
TaKkxe CBOCTBaMM, yMEHbLUIAKLUMK
NoBepPXHOCTHOe HaTAXeHue. PacTBop
D-SPERSE ucnonb3yetca B cuctemax
BREAKFREE u BREAKDOWN B kayecTBe
BCMOMOraTenbHoOro cpeAcTsa AnnA
0YMCTKM OT (hMNLTPALIMOHHOI KOpPKK
FLOPRO NT. D-SPERSE pacTtBopaeT
aKTWUBHbIE MMNUHbI B (hUNbTPALIMOHHOM
KOpKe 1 BbICTynaeT B Ka4ecTBe
cpeAcTBa AnA ussneyexua cnonaa,
CHMXXaA CONPOTUBNAEMOCTb NOTOKY
yepes yMeHbLLEHUe NOBEPXHOCTHOIO
HaTAXEeHUA.

Mpumenenue

DlNoBepXHOCTHO-aKTUBHOE BELLECTBO
D-SPERSE moxeT ncnonb3oBaTbCcA B
OTHOCUTENIbHO Manoii KOHLUEHTpaLUun B
cuctemax paspywmreneit BREAKFREE un
BREAKDOWN, ansa aucneprupoBaHuma u
CHWXEHMA NOBEPXHOCTHOIO HAaTAXEHMA
BOAHbIX W CONAHBIX PacTBOPOB.
[ToBepxHOCTHOE HaTAXeHUe 0C06EeHHO
Ba)XHO B NMNOTHbIX NNacTax ¢ HU3KOM
MPOHULIAEMOCTbIO M HU3KWUM J1aBNIEHUEM,
B KOTOPbIX 3HA4YUTENIbHbIE KanunnApHble
CWUNbl NPENATCTBYOT U3BNEYEHUHD
thntonga. B otnmumne oT MHOrMX
06b14HbIX [TAB Ha 0cHOBe yrneBoopoAa,
D-SPERSE B conAaHom pacTsope umeeT
OTHOCUTENbHO BbiCOKOE MeXxAaydasHoe
NOBEPXHOCTHOE HaTAXEHUe C HedhTblo,
4TO CHUXAET BEPOATHOCTb 06pa3oBaHuA
HedTAHON amynbcuu. lo6aBka
D-SPERSE nenaet noBepxHocTb
necyaHuka ruapodunbHom. Mytem
CHUXEHMA MexdasHOro HaTAXEHNA,
D-SPERSE cnoco6cTByeT yBnaXHeH!o 1
JvcneprupoBaH1i0 0CTaTOYHOM TBEPAON
tha3sbl, 0c06EHHO aKTUBHOIA TBEPAOH
thasbl. ITO CTUMYNMpYeT 06paTHbINA
MPUTOK OCTaTOYHOI hUNbTPALMOHHON
KOPKM B BUAE OTAENbHbIX YacTul,

a He 6onbuioi Macchl. Tunoeas
KOHLIEHTpaLuA Npu Ucnonb3oBaHum
D-SPERSE B kauecTBe gucnepcaHTta

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa

YnenbHblii BEC

pH (1% pacTBop)
PacTBopuMocTh (B BOgE)
TemnepaTypa BCMbILUKK

Tun MAB

Unu cpeacTBa AnA u3BneveHua cnromaa
cocTasnAet o1 0,25 4o 1% ob6bema, unu
1 604ka Ha 120 6appeneil.

Mpu ncnonbaosanuu MAB D-SPERSE
B BOJHbIX pacTBopax o6pasyeTcA
MeHa, YT0 MOXET ObITb XenaTenbHbIM
UK HeXxenaTeNbHbIM CBOWCTBOM, B
3aBMCMMOCTM OT Liefieil NpUMeHeHus.
Byayun cunbHoeNCTBYOLWNM
NOBEPXHOCTHO-aKTUBHbIM BELLECTBOM,
peareHT D-SPERSE o6pa3syeT
cTabunbHYH0 NeHy B BOAHbIX CPEAaX,
BKJIOYAA CONAHbIE PAaCTBOPbI

1 MUHepasbHble KucnoTel. Jina
yMeHbLUeHNA neHoo6pa3oBaHnA
peKoMeHAyeTCcA UCMONb30BaTh
neHoracuTeNb NpU MUHUMaNbHOM
nepemeLBaHNu.

Mpeumywectsa

JdhchekTMBHO CHUXAET
MOBEPXHOCTHOE HaTAXEeHUe Npu
UCMONb30BaHUN B OTHOCUTESIbHO
HU3KMX KOHLIEHTpaLmMAX

Cnoco6cTByeT M3BneyeHuto itonaa
= [lucneprupyeT akTUBHbIE MNHbI B

thunbTpaumonHoii kopke FLOPRO NT
= He nameHAeT xapakTep
CMa41BaemocTy

JdhcheKkTMBEH B pa3nnyHbIX COMAHBIX
pacTBopax

06b14HO He BbI3biBaeT 06pa3oBaHue
HeTAHOI AMYNbCUM

Mpo3payHblIid, NOYTH 6ECLBETHbI
0.94
5

pacTBOpUM

90° F (32° C) (no meToay Mexckoro-MapTeHca)

HENOHHbIN

Orpanunyenua

= 06pa3yeT cTabUNbHYIO NEeHy npu
BbICOKMX KOHLEHTPaLMAX

= He pekomMeHAyeTCA UCnonb3oBaThb C
aHTU-3MynbraTopamu, T.K. 3T0 MOXeT
YBEJINYUTb NOBEPXHOCTHOE
HaTAXeHue
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Paspywwutens D-STROYER* aBnaeTcA
OKUCNUTENEM C NONUMEPHBIM
MOKPbITUEM, KOTOPbI BXOAUT B
cuctemy FLOPRO NT. OH ucnonb3yetca
B KOHUeHTpauuu ot 1 ao 2 doyHTOB/
6appens (oT 2,85 fo 5,7 kr/mM3) B cocTaBe
BypoBble pacTBOpbI AnA NepBUYHOIO
BCKPbITUA NPOAYKTUBHBIX NNAcTOB W
CTaHOBUTCA YaCTbt0 OMNLTPALIMOHHOIA
Kopku. OH aKTUBKU3MPYETCA BO

BpeMsA onepawuuu 3akaHuMBaHuUA.

JTOT pa3pywuTenb cnoco6eTByeT
pa3pyLLeHU0 KcaHTaHa U HEeKOTOPbIX
CMa3blBatoLLnX 06aBOK, KOTOPbIE He
6blM NONHOCTLHO Pa3pyLLUeHbl BO BPEMA
o6pa6oTku npu nomowwm BREAKDOWN.
D-STROYER Takxe ncnonbayeTca ana
YHUYTOXEHUA PUnbTPaLMOHHON KOPKM
B YCNOBMAX HU3KMUX TemnepaTyp (<180°
F [82° C]).

Mpumenenne

= Bojo-HarHeTaTeNbHble CKBaXWHbI,
3aKOHYEHHbIE OTKPbITbIM CTBOJIOM,
npo6ypeHHbIe C UCMONb30BaHUEM
pacTtBopoB FLOPRO NT wnu DiPro

= HuskoTemnepaTypHble CKBaXWHbI, B
KOTOpbIX TpebyeTcA yaanuTb KcaHTaH
UnK1 cMasbiBatoLiMe 106aBKM Ha
OCHoBe 3chmpa

OcobeHHoCTH

= YcunueaeT a(hhekTUBHOCTb
paspywutena BREAKDOWN,
Cnoco6CcTBYA PaspyLUEHUto
KCaHTaHOBOW CMOJIbl U CMa3blBaOLLNX
no6aBoK Ha ocHoBe achmpa, 0co6eHHO
npv Temnepatypax Huxe 180° F (82°C)

= BxoauT B cocTaB hunbTpaUNoHHOI
kopku FLOPRO NT

u AKTMBW3MPYETCA NPU YMEPEHHOM
ypoBHe pH (<6) noa Bo3aeiicTBMem
KWUCNOTbI, XenaToo6pasytoLlero
areHTa unu 4o6bIBaeMoii XUAKOCTY C
Hu3kum pH

= CoxpaHAeT NepoKCMAHYI aKTUBHOCTb
B TeueHue 6onee AIUTeNnbHOro
BpEMeHU, Yem paspyluntenb SAFE-
BREAK MP

= Ucnonb3yetca B cuctemax FLOPRO
unu DiPro

D-STROYER

Pa3pywmTenu Kopku: peareHTbl

"pI/IHl.l,I/IH AEVICTBI/IFI

Tak kak pa3pywwutens D-STROYER
aKTuBuanpyeTca npu yposHe pH 6

WU HUXKeE, TO ANA 3TOi Lienn MOXHO
NPUMEHATb XenaToo6pasyHoLLnii

areHT (D-SOLVER wnu D-SOLVER

PLUS), cna6ble kucnoTbl unu gaxe
Kucnble go6biBaemble xuakocTu. OH
TaKXe UCMOoNb3yeTCA ANA NOBbILEHNA
3hheKTUBHOCTU KUCNOTHBIX
paspywuTenei B yCNOBUAX HU3KUX
Temnepatyp (<130° F [54° C]). MokpbiTue
paspywwutena D-STROYER npenatcTeyeT
paHHel akTUBaLMUM OKMCAUTENA BO
Bpems GypeHus, a COXpaHAET aKTUBHOE
BeLUECTBO A/1A BO3AACTBUA B NEPUOA
3aKaH4MBaHMA CKBaXMHbI. [pu
3aboiHoi Temnepatype oT 180 fo 200°
F (o7 82 no 93° C), noTpebyeTca asa-
TPY AHA 10 3HAYUTENbHOTO UCTOLLEHUA
paspywuTensa. [pn 6onee HU3KUX
Temnepatypax, Huxe 180° F (82° c), aToT
npouecc 3aiiMeT 0T NATW J0 CEMU JHEN.
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D-STRUCTOR

Pa3pywmTenu Kopku: peareHTbl

D-STRUCTOR ucnonb3yeTca B cuctemax
paspywuTteneit FAZE-AWAY unu FAZE-
OUT. 311t cucTembl npeiHasHayeHsbl

AnA yAaneHua unsTpaunoHHON KOpKM
FAZEPRO. Takxe, go6aska D-STRUCTOR
MOXeT 6bITb UCMONb30BaHa B
npurotoBneHuu paspymrteneii VERSA-
WAY, VERSA-QUT, NOVA-WAY, unu
NOVA-OUT ana pa3pyLueHus 06bI4HbIX
cunbTpaumoHHbix kopok VERSAPRO/
NOVAPRO. D-STRUCTOR npeBpatiaeTca
B OpraHUyecky'o KMCnoTy Ha 3a6oe B
TeYeHue HeKOTOpPOro BpeEMEHU, Npu
onpejeneHHoii TeMnepaType u npu
Hanuuuu ceo6o4HON BOAbI.

Mpumenexue

D-STRUCTOR sBnAeTcA akTUBHbIM
KomnoHeHToMm pa3pywutenein FAZE-OUT,
FAZE-AWAY, VERSA-OUT, VERSA-WAY,
NOVA-OUT n NOVA-WAY. 31 cuctemsl
npejHa3HaueHbl AnA paspyLleHua
0CTaTOYHbIX (OUNETPALIMOHHBIX KOPOK,
06pa30BaBLUNXCA NOCNE NPUMEHEHNA
cuctem FAZEPRO, VERSAPRO u
NOVAPRO, npu 3akaH4uMBaHum
OTKPbITBIM CTBOIOM C UCMONb30BaHUEM
aBTOHOMHbIX/pacLUMpAeMbIX (puUnbTpoB
WAN C UCMONIb30BAHUEM FPABUIHDBIX
tunsTpos. D-STRUCTOR npespatuaetca
B OPraHU4eckyt KUCNOoTY,

pa3spyLwaeT 3MynbCUI0 U pacTBopAeT
KMCJI0TOPacTBOPUMbIe KONIbMaTaHThl
NPy BHYTPUCKBAXKUHHbIX YCNOBUAX.

J1a pobaBka AeCTBYET MeANEHHO,

TaK 4To MOXeT NoHaao6uTbeA oT 6 4o

8 yacoB AnA MHMLMMPOBAHWA NPOPbIBA
KOPKMW Npu YyMepeHHoN TeMnepaTtype
<200° F (<93° C). MonHoe pacTBopeHue
hunbTpaLNoHHOI KOpKM NpoxoanT 3a 16
4acos.

bnarogapa TakoMy MeaneHHoMy
BO3Ae/CTBMIO NOABNAETCA
BO3MOXXHOCTb 3aKayaTb pa3pyLinTenb
¥ NOAHATbL 6YPOBYIO KONOHHY

13 HeobGcaxkeHHOro cTeosa 6e3

noTepu pacteopa B nnacT. lMpu
HaAU4YMM yCTPOCTBA ANA KOHTPONA
unbTpauum, paspyLumTeNnb MOXeT
BMUTbIBATbCA B TEYEHNE AINTENIbHOMO
nepvoaa BpeMeHu, obecneynsas
MoNIHOE M PaBHOMEpHOEe paspyLueHune
thunbTpaunoHHoii kopku. Paspywmtens
MOXET GbITb BKITHO4EH B CUCTEMY
06paboTku npu 3aKaH4MBaHUM
OTKPbITbIM CTBOJIOM C UCMO/b30BaHUEM
rpaBUiiHbIX (OMLTPOB, YTO UCKNOYAET
He06X0AMMOCTb B CMYCKE KOMOHHbI AnA
0YMCTKM CTBOJA CKBAXKMHBI.

D-STRUCTOR coBmecTUM cO MHOTUMU
conAHbiMK pacTeopamu, Bkntoyas KCI,
NaCl, NaBr, CaCl2, u CaBr2. 3ta go6aska
BXOAMUT B AncNepcHyto hasy cuctem
paspyluuTeneit FAZE-AWAY, VERSA-
WAY u NOVA-WAY. OHa ucnonb3yeTtca
B KOHLIEHTapauuu, No KpaiiHei mepe,
30% no o6bemy Bo Bcex cucTemax
paspywwuTeneit. Mpu TemnepaTypax
Bbilwe 200° F (93° C), B peuenTypy
paspyluuTensa cnefnyeT BKNOYaTb
MHrM6UTOP KOPPO3UM, BbI3BAHHOM
OpraHNy4ecKoii KNCNOTOMN.

XapakTtepHble hu3nyeckue
CBOMCTBa

BHewwHuit Bua JKunakocTtb

YnenbHbilt Bec 1.15

TemnepaTypa Benbituku 200°F (93°C)

Mpeumywectsa

= MezaneHHo AeAcTBYOLWMIA
paspyLunTenb, KOTOPbIA pacxoayeTca
no mMepe ero 06pa3oBaHunA

= bonee HW3KaA Koppo3NOHHaA
aKTUBHOCTb, N0 CPaBHEHUIO C
06bIYHbIMM KUCIOTaMU

= [lonHoe, paBHOMEpHOE paspyLlueHne
thunsTpaumonHsix kopok FAZEPRO,
VERSAPRO nnn NOVAPRO

= 3akayuBaeTcA Npu NpoBeseHUN
onepauus 3akaH4uBaHuA

= WcknioyaeT He06X0AUMOCTb B CNYCKe
KOJOHHBI AN1A MHTEHCUUKaLMK
npuToKa

Orpanunyenua
= TemnepaTypHbiit npegen <330°F (165°C)
= TpyAHOCTb B NOAYYEHUM Pa3pyLLUTENA

BbICOKOI MNoTHOCTY (>12,5 dyHTOB/
rannoH [ya. sec 1,5])
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Pacteop FAZE-AWAY* aBnAaetcA
paspywmTenem MHBEPTHON aMYNbCuH,
cneuuanbHo paspaboTaHHbIM AnA
pacTBOpeHUA MnbTPaLIMOHHON KOPKH,
CO3/1aHHOIi B pe3ynsTaTe NpUMeHEeHNA
06paTUMOro MHBEPTHO-3MY/IbCMOHHOMO
6yposoro pactsopa FAZEPRO. MNocne
pa3MeLleHnA NHBEPTHO 3MyNbCUN B
CKBaXXMHe, 3MynbCuA paspyLlaeTcs,
BbICBOO0XaA ANCnepcHyto ¢hasy,
KOTOpasA cofep>XUT aKTUBHBbIIA
komnoHeHT, D-STRUCTOR*, 1 conAHoim
pacTBOp, 0TBEYaKLLMiA 38 NNOTHOCTb
1 COBMECTUMOCTb C NPOAYKTUBHbBIM
nnacTtom. B kayecTBe conAaHoro
pacTBOpa BbICTYNaeT XA0pUCTbIN
HaTpPUI, XIOPUCTbIA Kanuii, XNOPUCTbIN
KanbLUMiA, 6pOMUCTbIA HATPUIA UNK
6pOMMCTBIN KanbLMA.

Mpunumn geicTena
TPaspywutens FAZE-AWAY cnocobeH
pacTBOPATb (PUNLTPALIMOHHYIO

KOpKy, 06pa3oBaHHyto cucTemMoil Ana
NepBUYHOr0 BCKPLITUA NPOAYKTUBHBIX
nnactoe FAZEPRO. FAZE-AWAY
Haubonee Lienecoo6pasHoO NPUMEHATb
npu Heo6XoAUMOCTYN 3HAYNTENIbHO
0TCPOYMTb NPOPLIB KOPKMU, Ha

nepvog 6onee 20 yacos. FAZE-AWAY
NPUMEHAIT TakXXe B MPOAYKTUBHbIX
nnacTax, BOCNPUUMUMBLIX K CUCTEMAM
06paboTKn Ha BOAHOW OCHOBE.
PekomeHayeTca ucnonb3oBaTth €ro B
A06bIBaOLLMX CKBAXKMHAX B YCNOBUAX
BbICOKMX TemnepaTyp (>210° F [99° C]),
Mpy 3aKaHYMBAHUM OTKPbITbIM CTBOJIOM
C UCMONb30BaHNEM aBTOHOMHBIX UK
paclumpAembIx hunbTpoB. PaspylunTens
MOXET TaKxXe 6bITb UCMONb30BaH Nnocne
NpoBefeHNA 3aKaHYMBaHUA CKBaXUHbI
OTKPbITbIM CTBONIOM C rpaBUAHbLIM
thunsTpom. lMoBbILIEHHAA BA3KOCTb HE

Mpumenenne
= Tonbko A06bIBaOLLIME CKBAXMHBI

= 3aKaHuMBaHue OTKPbITbIM CTBOJIOM C
UCMO/b30BaHNEM aBTOHOMHbIX/
paclumpAembix (puiLTPoB

= [locne 3akaHYMBaHWA CKBaXMHbI
OTKPbITbIM CTBOIOM C FPaBUAHbLIM
thunbTpom

= bypeHue B ycnoBuAxX BbICOKNX
Temnepatyp oT 210° F a0 300° F (99° C -
149°C)

= [Tpn He06XOAMMOCTM OTNOXUTb
npopbIB UNLTPALIMOHHON KOPKM Ha
cpok ot 8 o 10 yacos

= BopouyBcTBUTENbHbIE NPOAYKTUBHbIE
nnacTbl

MO3BONIAET UCMOMb30BATh 3Ty CUCTEMY
BO BPeMA 3aKaHYNBaAHWUA CKBAXKMHBbI
OTKPbITBIM CTBOSIOM C rPaBUiHbLIM
thunsTpom. bnarogapA NoBbILWEHHbLIM
peonormyeckuM xapakTepucTukam
cuctema FAZE-AWAY moxeT BbICTynaTb
B KayecTse OychepHoi XxuakocTi/
Mayk1 BO BPEMA 3aMeLLEeHNA Npu
3aKaH4YMBaHWN OTKPbITbIM CTBONIOM

C UCMO/b30BaHMEM aBTOHOMHbIX
thunbTpos.

Mpn npumeHennu pacteopa FAZE-AWAY
npu Temnepatype Huxe 200° F (93° C)
npo6embl KOPPO3UM He CYLLECTBYET,
TaK KaK KWCNoTa pacXoAyeTcA Ha
(hMnbTpaLMOHHYIO KOPKY No Mepe ee
o6pasoBanus. Mpu 6onee BbICOKNX
TemnepaTypax, PeKOMeHAyeTCA
“Cnonb30BaTb MHIMGUTOP KOPPO3UK

Ha OCHOBE OpraHU4YecKoii KUCNOoThI,
notomy yto D-STRUCTOR 6yaet
npespawiaTbCcA B KUCNOTY BbicTpee, Yem
OHa pacxogyeTcA.

FAZE-AWAY

Pa3pywmTenu Kopku: cuCTEMbI

OcobeHHoCTH

= 3ajiepxKa npopbiBa punsTPaLUHHON
Kopku Gonee 4yem Ha 20 yacoB

JdhchekTMBHOE paspyLLeHue
thunbTpaumoHHoii kopkn FAZEPRO
nyTem MeAneHHOro u paBHOMEpPHOro
pacTBOpeHus

= 3ameAnuTeNb Ha OCHOBE MHBEPTHOM
IMynbCun — AM3enbHoe Tonnneo,
MWUHepanbHOe Macno unu
CUHTeTU4eckue OﬂEd)VIHbI

= JlocTaTouYHbIE pEoNornyeckue
XapaKkTepuCTUKM AnfA TOro, Y4To6bI
BbICTYNaTb B KAYECTBE 3aMeLLaloLLeN
nayku

= OrpaHu4eHHoe Konn4yecTBo
HEBOJHOro pacTBOpa,
BO3/JeMCTBYHOLLEro Ha NPoAYKTUBHbIN
nnacT

= Huskaa ckopocTb KOPpO3uu 1
OTHOCUTENbHO KOHTPONMUpyemoe
BbicBo60oXxaAeHue D-STRUCTOR

= MakcumarnbHas NNoTHOCTb MeHee
11,5 doyHTOB/rannoH (ya. sec 1,38)

= B03MOXHOCTb NPUrOTOBNEHNA Ha
6ypoBoii Nnowaake B eMKOCTAX 1
3aKayky B CKBaXXMHY BO BpemsA
3aKaH4MBaHUA

= [InA pa3meLleHnA cucTembl B
CKBaXXuHe He TpebyeTcA
J0MNOJHUTENbHOr0 060PYAOBAHNA UNN
BPEMEHM
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FAZEBREAK

Pa3pywmTenu KopKu: cUCTEMbI

Pacteop FAZEBREAK* npeactaBnaeT
co60i cucTemy Ha BOJHOW

OCHOBE, B KOTOPOIA MCNoJb3yeTcA
XenaToo6pasyoLLMil areHT,

INA 3aJepXku o6paLleHns u
AncneprupoBaHna unbTpaLUoHHOIA
kopku FAZEPRO. AnutensHocTb
3a/lep>XKu JoCTaTouHa And
pa3smelleHnA rpaBunHOro mneTpa,
nogbema 6ypunbHON KONOHHbI U3
KOMMOHOBKM 3aKaHYUBaHMA, Npu
3TOM YMeHbLUAeTCA NPOHMKHOBEHME
pacTBopa B nnacT.

Mpumenenue

= Jlo6biBatoLLME CKBAXMHbI,
3aKOHYEHHbIE OTKPbITbIM CTBOJIOM C
rpaBuiiHbIM PUNbTPOM

= TaMm rae Tpe6yeTcA TONbKO
avcneprupoBaHue punbTpauuoHHOoA
kopku FAZEPRO*

= Wcnonb3yeTcA TONbKO B COCTaBE
MOHOBAJIEHTHbIX COJIAHBLIX PACTBOPOB

"pVIHI.[I/IH AeﬁCTBMH

XuMuyeckne aneMeHTbl B COCTaBe
cuctembl FAZEBREAK cnocobeTBytoT
3ajlep>xke npouecca o6palleHus,
o6paLleHu1o 0cTaTOuHOI TBepAoM thasbl
pacTtBopa FAZEPRO u3 ruapoco6Horo
B ruapocunbHoe cocToAHNME,
CMayMBaemMoCTL 0CTAaTOYHO TBEPAOI
thasbl, 1, HaKoHeLl, aKTUBNU3 ALK
npouecca xenaTupoBanua. Ha ocHose
COBPEMEeHHbIX 3HaHWii 0 MAB u
XenaTuUpyHLWMX areHTax, cneumanmcThl
M-1 SWACO paspa6aTbiBaoT

KaXzayo peLenTypy B COOTBETCTBUM

C YCNOBUAMMN KOHKPETHON CKBaXXMHbI,
MCNoNb3yA CoNAHble pacTBOPbI ANA
3akaHumBanua, [NAB FAZE-MUL un
D-SOLVER ans ynaneHus kap6oHaToB.

B 3aBucumocTu oT 3a60MHbIX YCNOBWIA,
BO3MOXHa 3aJep>XKa npopbiBa
thunbTpaunoHHoii kopku oT 36 n0 72
4acoB. 3a 3TOT NepuoA paspyLmTeNb
BCTYMaeT B KOHTAKT ¢ (DUNLTPALMOHHOM
KOPKOW BO BPEMA YCTaHOBKM rpaBUiAHOr0
unbTpa, Npu 3TOM He NPOUCXOAUT
npeXxaeBpeMeHHOro NpopbIBa KOpKH,
4TO MOXET NPUBECTYU K HEMOHOMY
3anosHeHuo unsTpa. ITo TakKe
MO3BONAET y4acTKy HE06CaXeHHOro
CTBO/a 0CTaBaTbCA HEU30NUPOBAHHBIM
B TeyeHue 6onee A0Nroro nepnoja

Oco6eHHOCTH

= O6ecneunBaeT 3a4ep>Ky NpopbIBa
¢hunbTpaUNOHHOI KOpkK Gonee YeM Ha
48 yacos

= MeganeHHoe 1 paBHOMepHoe
avcneprupoBaHue punbTpaLyoHHO
kopkn FAZEPRO

= /cnonb3oBaHue xenatoo6pasyoLlero
areHTa AnA pa3MeLleHna pacTeopa
6e3 notepb

= Pa3melleHne pacTBopa MOXET ObITb
OCYLLECTBNIEHO YEPE3 FPABUMHBIN
thuneTp, 6€3 Ucnonb30BaHNUA TMOKUX
Tpy6

SMARTRDF
TECHNOLOGY

BPEMEHU BO BpeMA NpoBeAeHnsA
onepaumii 3aKkaH41BaHUA.

Cuctema FAZEBREAK umeeT

BbICOKYH0 3(hDeKTUBHOCTb NPW HU3KOIA
nnacToBow Temnepartype, MeHee 155°

F (68° C), npu KoTopoit HET OMAcHOCTH
pa3BuTuaA koppo3uu. Mpu NoBbILLEHUM
Temnepatypbl o 200° F (93° C) u Bbiwwe,
MOXeT noTpe6oBaTbcA UHIMOUTOP
KOppO3MK Ha OCHOBE OpPraHU4eckom
kucnotbl, Hanpumep, A272. MNpu Takon
BbICOKOM TEMMNEPATYPe peareHT Anga
yaanenus kap6oHatos D-SOLVER
cnoco6cTByeT 6onee GbicTpOMy
06pa30BaHMK0 KOMMNIEKCHBIX NOHOB, a
3arycTutenb, Takoi, kak SAFE-VIS E,
MOXeT noTpe6oBaTbCA ANA YBENNYEHNA
3aJ1ep>KKkn 06paLLeHna cucTemsl
FAZEPRO u, B KOHe4HOM UTOre, NPOpbIBa
(bunbTPaALMOHHON KOPKMU.

JlnA makcumanbHOro paspyLueHus
cunbTpaunoHHoii kopku FAZEPRO
pacteop FAZEBREAK gonxeH
BMMTaTbCA B KOPKY HA M30IMPOBaHHOM
Heo6CcaXxeHHOM y4acTKe CKBaXXMHbI B
TeYeHue, No KpanHen mepe, 3 AHeN.

He noaxoauT anA ncnonb3oBaHnA B
nnacTax-KoMIekTopax, AnA KOTOpbIX
TpebyeTcA NNOTHOCTL Bbiwe 11,9
thyHToB/rannoH (ya. sec 1,43).

= [ToyTu HeliTpanbHbIi ypoBeHb pH, 0T 5
no7

= Hu3kasa ckopocTb KOppo3um

= PeuenTypa no3BonAeT roTOBUTb U
XpaHuTbL pacTBop, 4To6bI B
JanbHelilleM JOCTaBNATb HAa MECTO
pacnonoXeHnA CKBaXKWHbI, Um
roTOBUTb ero Ha 6ypoBoii nnoLajke
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Pacteop FAZE-OUT* - aTo
pa3pyLmTenb Ha BOAHOI OCHOBE,
npeAHa3HaveHHbIi AnA pa3pyLleHnn
thunbTpaunoHHoii kopkn FAZEPRO. Mpu
UCMONb30BaHUM B HAarHeTaTeNbHbIX
Unu 4o6bIBaOLLMX CKBAXKMHAX,
pactsop FAZE-OUT cnoco6eH
MONHOCTb0 PaCTBOPUTb MHBEPTHO-
3MYNbCUOHHYH (hUNLTPALIMOHHYHO
KOpKy, ienas BO3MOXHbIM GbICTpOe
HarHeTaHue unu 06paTHbINA NPUTOK
yepes orpaHuymBatoLlee 060pysoBaHue
3aKaH4YMBaHWA, Takoe KaK PuUnbTpbI
npemMuym unu MnbTPbI ¢ rpaBUIiHON
HabMBKOIi B OTKPLITOM CTBONE.

Mpumenexue

= HarHetaTenbHble 1 fo6biBatoLLme
CKBaXXMHbI, 3aKOHYEHHbIE OTKPbITbIM
CTBOJIOM C UCNONIb30BaHNEM
aBTOHOMHbIX /pa3BUraeMbix
(hunLTPOB UM OTKPLITHIM CTBOJIOM C
MCNOo/b30BaHMEM FPaBUIHbIX
thunsTpoBs

L} I'Ipm npoeefeHnn BOCCTaHOBUTEJIbHbIX
pa60T C TWaTeNbHbIM NlaHNPOBaHNEM

BOCCTaHOBUTEJIbHbIX onepauw?l

"pI/IHl.l,I/II'I AeﬁCTBMH
D-STRUCTOR ncnonb3yetca B
KauyecTBe aKTUBHOIO KOMMOHEHTA B
cucteme FAZE-OUT. Paspywmtens
FAZE-OUT MeaneHHo nNpoHUKaeT B
(hbunbTpaUNOHHYIO KOPKY M Yepes
HEKOTOpPOe BPeMHA, MPU Hanmymm
onpeneneHHon TemnepaTypbl U
csob6oaHoi Boabl, D-STRUCTOR
npeBpalyaeTcA B KUCNOTY, KoTopas
3aTeM pa3pyLlaeT MHBEPTHYIO
3MYNbCUI0, @ BOJA CMaunBaeT 1
pacTBOPAET YacTULbl KONIbMaTaHTa,
T.e. Kap6oHaTa Kanbumsa. IMynbraTopbl
B coctaBe FAZEPRO ycunusatoT aToT
npouecc, Koraa OHu NpeBpaLlalTca B
ruapochunsHble MAB. OunbTpaunoHHas
Kopka pacnagaetca usHyTpu. [lonHoe
paspyLueHue hunbTPaLMOHHOI KOpPKK
FAZEPRO 06bi4HO 3aHMMaeT meHee 16
4acos.

OTcpoyka B NpopbIBE KOPKM MOXET

Oco6eHHOCTH
= (O6ecneunBaeT 3aepXXKy NpopbiBa

thunbTpaUNOHHOI KOpkK Gonee YeM Ha

6 vacoB

= JchdhekTUBHOE paspyLleHne
thunbTpaunoHHoit kopkn FAZEPRO
MyTem MeZANeHHOro U paBHOMEPHOI0
pacTBOpeHUA

= Hu3kan ckopoCTb KOPPO3MM Kak
pesynbTaT 0THOCUTENIbHO
KOHTPONMPYEMOro BbICBOGOXAEHMA
D-STRUCTOR

FAZE-OUT

Pa3pywmTenu Kopku: cuCTEMbI

GbITb YBENMYEHA MYTEM UCMOJb30BaHNA
no6asku SAFE-VIS ana 3aryuiexus
paspywutena FAZE-OUT. bes
3arycTuTens 0TCPOYKa COCTaBUT OKOJIO
6 4acoB NpY yMepeHHbIX YCII0BUAX
ucnonb3osaHua paspywutens. Mpu Tex
)K€ YCNOoBUAX NpUMeHeHUe 3arycTuTtena
YBEeNN4YMBaeT BpeMA 3aJiepXKu NoYTH B
1IBa pasa, a Takxke yBeNnunBaeT Bpems,
Heo6XoAMMOoe ANA NONHOIo paspyLleHus
(OUNLTPALIMOHHOI KOPKM.

06b14HO Npn NpuMmeHeHun FAZE-

OUT Koppo3ua He pa3aBMBaeTCA Npu
Temnepatypax Huxe 200° F (93° C), Tak
KaK KucnoTa, no Mmepe ee 06pa3oBaHus,
pacxojyeTcA Ha pa3pyLleHue
thunbTpaumoHHoii kopku. Mpu 6onee
BbICOKO TeMMepaType pekoMeHayeTcA
UCMOMb30BaTb MHIMOBUTOP KOPPO3UK Ha
0CHOBE OpraHuy4eckoii KUcnoTsl, Tak
kak komnoHeHT D-STRUCTOR 6yaeT
npespaLiaTbca B KUCNOTY BbicTpee, Yem
OHa pacxojyeTca.

= PasmelleHne pacTBopa B MecTe
B03/1e/CTBMA MOXET ObITh
OCYLLECTBNIEHO BO BPEMA
CTaHAapTHbIX onepauuit
3aKaH4yuBaHuA, 683 UCNoNb30BaHUA
rnbkux Tpyo

= [lpuroToBneHue B eMKOCTAX Ha MecTe
C 1crnonb3oBaHMem 060pya0BaHNA
6ypoBoii NnoLaakm

1Nn0Q-3Zv4 :SaAlIppYy pue s}onpoid 'SUIGISAS la)ealg siajealg




SAFE-BREAK MP

Pa3pywmTenu Kopku: peareHTbl

Jlo6aBka SAFE-BREAK MP sBnsaetca
BHYTPEHHWUM pa3pyLuuTenem
thunbTpaUNOHHOI KOPKK,
UCMONb3YEMbIM B XXUAKOCTAX ANA
BCKPbITWUA NPOAYKTUBHbIX MNAcTOB Ha
NoNMMepHON OCHOBE, B XXUAKOCTAX
3aKaHYMBaHMA 1 B naykax AnA 60pb0obl
c nornowieHmAMu 6ypoBOro pacTeopa,
BO BpeMA NPOBeAEHNA KanuTanbHOro
PEMOHTa UK 3aKaHYNBaHUA CKBAXMHbI.
Paspywutens SAFE-BREAK MP ¢
Camoro Hayana BXoAuT B COCTaB
thunbTpaLNOHHON KOPKK B Ka4ecTBe
MHEpTHOM YacTuLbl. Mpn akTUBaLMK
BELLeCTBOM C 60N1ee HU3KIUM YPOBHEM
pH, aTa no6aBka cnoco6cTBYeT
3HAYMTENbHOMY YBENMYEHNIO CKOPOCTH
pa3pyLeHua PUIbTPaLNOHHOI KOPKU.

Mpumenenue

SAFE-BREAK MP cnoco6cTByeT
pa3spyLUeHnI0 PUNLTPALIMOHHOI KOPKK

1 MCNOMb3YeTCA B XUAKOCTAX ANA
BCKPbITUA NMPOAYKTUBHbIX MNAcTOB Ha
MoAMMEPHON OCHOBE, B XXMAKOCTAX
3aKaH4MBaHMA 1 B nadkax ansa 6opb0bi
C nornoLieHuAmmM 6ypoBoro pacTeopa,
BO BPeMA NPOBEAEHNA KanuTanbHOro
PeMOHTa UK 3aKaH4NBaHUA CKBAXMHbI.
SAFE-BREAK MP BrntouaeTca B
hunbTPaLUMOHHYI0 KOPKY B Ka4ecTBe
WHepTHOI YacTuubl. Bo Bpema
3aKaH4MBaHUA/Pa3PYLLEHUA KOPKMY,
YMEPEHHO KMCIblii pacTBOP aKTUBUPYET
pa3pywmtens SAFE-BREAK MP, uto
NPUBOANT K Ny4LLIEMY Pa3NI0XKEHUIO
hmnsTpaUMoHHON Kopku. ITOT Npouecc
noBbILwaeT 061yt 3heKTUBHOCTL
paspyLueHua unbTPaLMoHHON KOPKU.
06bI4HO TpebyeTcA cneaytoLlee

XapakTepHble (husnueckue cBoicTBa

®usnyeckuit BuA
PactBopumocTb (B Boge)

O6bemHan macca

KonuyecTBo fgobasku: ot 0,5 10 1
thyHToB/6appens (oT 1,4 10 2,9 kr/m3)
NPy UCTIONb30BaHUM B XWUAKOCTAX ANA
BCKPbITUA NPOAYKTUBHBIX MNIAacTOB U OT
3 1o 4 cyHToe/6appens (o1 8,6 1o 11,4
Kr/mM3) Npu UCMNONb30BaHWUM B Nayke AnA
60pb0bI ¢ NornoLeHnAMN 6ypoBoro
pacTBopa.

Mpeumywecrsa

= [lo cpaBHEeHUIO € 00bIYHO KNCNOTHO
o6paboTkoid, paspywmTtens SAFE-
BREAK MP cokpaiiaet Bpems,
Heo6Xx0AMMOE ANA yaaneHna
thmnbTpaUmMoHHO Kopku Ha 60%

= MoxeT ucnonb3oBaTbecA B IH06OM
6ypoBOM pacTBOpPE Ha NOJIMMEPHOIA
ocHoge ¢ pH>9

= Haumbonbluas 3dpekTMBHOCTb Npy
Temnepatypax <180°F (82° C)

= Cnabblit KUCNOTHBIN pacTBOp,
Hanpumep 1% HCI, moxeT
aKTMBMPOBaTbL NPOLECC paspyLueHus
hunbTPaLMOHHOA KOpPKK

OrpaHnyeHma

= BosgeiicTBue atMmocdepbl Ha cyXoii
maTepuan CHUXaeT YPoBeHb
aKTMBHOCTU NpoAyKTa

= He ncnonb3oBaTtb B 6a30BbIX CONAHBIX
pacTBopax ¢ ypoBHeM pH Huxe
HENTpanbHOro

Mopolwuok xenTo-6enoro ugeTa
HepacTBopUM

ot 37,5 o 50 chyHTOB/KB.CHYT

WUcnonb3oeaHue o603HaveHna SAFE B HazBaHMM NPOAyKTa He yKa3biBAaeT U He noJpa3yMeBaeT ero 6e30nacHocTb AnA
nepcoHana. [lepcoHan, pa6oTaroLuii ¢ JaHHBIM MaTepuanom, 06A3aH 03HAKOMUTLCA W CNlejoBaTb BCEM MHCTPYKLUMAM No
Ge30MacHOCTY 1 MpaBuIbHOMY 06paLLeHUto, COAepXXallMMCA B nacnopTe 6e3onacHOCT MaTepuana.

49



50

SMARTRDF
TECHNOLOGY

PactBopbl VERSA-OUT* n NOVA-
OUT*- 970 pa3pyLumTenu Ha BOAHOM
0CHOBE, NpeJHa3HaYeHHble AnA
pa3pyweHua punbTpaLnoHHOI

kopku VERSAPRO u NOVAPRO. Mpu
MCMONb30BaHWN B HArHeTaTeNbHbIX UK
[06bIBalOLLMX CKBAXMWHAX, PacTBOPbI
VERSA-OUT n NOVA-OUT cnoco6eHbl
MONHOCTb0 PaCTBOPUTb UHBEPTHO-
3MYNbCUOHHYH (hUbTPALIMOHHYHO
KOpKY, 1enan BO3MOXHbIM 6bICTpoe
HarHeTaHue unu 06paTHbI NPUTOK
yepes orpaHuyMBaioLlee 060pyLOBaHNE
3aKaH4YMBaHMA, Takoe Kak hunbTpbl
npemMuym unu nbTpbI ¢ rpaBUIiHON
HabWBKOIA B OTKPbLITOM CTBOJIE.

Mpumenexue

= Paspywwutens VERSA-OUT
UCMONb3yeTCA ANA pa3pyLLeHus
thunsTpaumorHoi kopkn VERSAPRO, a
paspywwutens NOVA-OUT — ana
pa3pyLweHua puUnbTPaLUoHHO KOpPKM
NOVAPRO

= HarHeTaTenbHble 1 fo6biBatoLme
CKBaXWHbI, 3aKOHYEHHbIE OTKPbITbIM
CTBOMOM C UCMO/Ib30BaHUEM
aBTOHOMHBbIX /pacLUMpAEMbIX
(huUnLTPOB UM OTKPBITHIM CTBOIOM C
MCNOoMb30BaHNEM IPaBUNHbIX
thunbTpoB

= [lpu NnpoBeeHNM BOCCTAHOBUTESNbHbIX
paboT B CKBaXWHE, C TWaTENbHON
TexHu4ecKoii pa3paboTkon
COOTBETCTBYHLLMX Onepauun

VERSA-OUT/NOVA-OUT

"pI/IHl.l,I/II'I AeﬁCTBMH

TB kayecTBe aKTUBHOIO KOMMNOHEHTa
¢ cuctemax VERSA-OUT n NOVA-
0UT ucnonb3yetca D-STRUCTOR.
PazpywwuTtenu VERSA-OUT u NOVA-
OUT FAZE-OUT meaneHHo nNpoHuKaoT
B (hMNbTPALIMOHHYH KOPKY 1 Yepes
HEKOTOopoe BPeMA, MpU Hanuuum
onpeneneHHon TemnepaTypbl 1
cBo6oaHoi Boapbl, D-STRUCTOR
npespaLllaeTcA B KUCNOTY, KOTOpaA
3aTeM pa3pyLiaeT MHBEPTHYHO
3MYNbCUI0, @ BOJ]a CMauNBaeT 1
pacTBOPAET YacTULbl KONIbMaTaHTa,
T.e. kap6oHaTa kanbums. MNonHoe
paspyLeHue punbTpaLMoHHOR KOpPKM
VERSAPRO nnu NOVAPRO 06bl4HO
3aHMmMaeT meHee 24 4acoB.

OTcpouyka B npopbiBe KOPKN MOXET
6bITb YBEIMYEHA NYTEM UCMONb30BAHUA
no6asku SAFE-VIS ana 3arywienua
paspywuTtenein VERSA-OUT n NOVA-

OcobeHHocTH

= 06ecneynBaeT 3afep>XKy B NpopbIBE
thunsTpaUMoHHO Kopku Gonee Yem Ha
6 yacos

= JchhekTUBHOE pa3pyLLeHue
thunbTpaunonHoii kopku VERSAPRO
unu NOVAPRO nyTtem meaneHHoro u
paBHOMEPHOr0 PacTBOPeHuUA

= Huskasa ckopocTb KOPPO3um Kak
pe3ynbTaT 0THOCUTENBHO

KOHTPONMPYEMOro BbICBOOOXAEHMA
D-STRUCTOR

Pa3pywmTenu Kopku: cuCTEMbI

0OUT . bes 3arycTutens oTcpoyka
COCTaBWUT 0KOJI0 6 4acoB npu
YMepEHHbIX YCNOBUAX MCMNONb30BaHMA
paspywuTensa. [pu Tex xe ycnosuax
NpMMEHeHWe 3arycTUTena yBenmymeaeT
BPEMA 3aep>KKn NoYyTH B ABA

pasa, a Takxe YBeNM4YMBaeT BPeMA,
HeoOX0AMMOE AnA NOMHOro pa3pyLueHns
hunbTPaLMOHHON KOPKMU.

06b14H0 Npu npumeHeHun VERSA-

OUT u NOVA-OUT koppo3us He
pa3BMBAETCA NPU TEMNepaType HuUXe
200° F (93° C), Tak KaK Kucnora, no
mepe ee 06pa3oBaHuA, pacxoayeTcA Ha
pa3spyLieHue punbTpauuoHHO KOpKM.
[pn 6onee BbiCOKOW TEMNEpaType
peKoMeHAyeTcA UCMONb30BaTh
WHTMOUTOP KOPPO3MM Ha OCHOBE
OpraHU4eckoii KUcnoTbl, Tak Kak
komnoHeHT D-STRUCTOR 6ynet
npeBpaLlaTbCA B KUCIOTY GbicTpee, 4em
OHa pacxoayeTcA.

= Pa3smelleHne pacTBopa B MecTe
BO3/1eNCTBUA MOXET ObITh
ocyLlecTBeHa Bo Bpemn
CTaHAapTHbIX onepaumi
3aKaH4yuBaHuA, 683 UCNOoNb30BaHUA
rnbkux Tpyo

= [lpuroToBneHue B eMKOCTAX Ha MecTe
C MCrnonb3oBaHMem 060py0BaHNA
6ypoBoii NnoLyaaku

1NQ-YAON/LNQ-YSYIA :S2ARIPPY pue s)onpoid 'SIUGISAS la)ealg sidjealg .



VERSA-WAY/NOVA-WAY

Pa3pywmTenu KopKu: cUCTEMbI

Pacteopbl VERSA-WAY* n NOVA-
WAY* ABnAKTCA MHBEPTHO-
3MYNbCUOHHBLIMU pa3pyLIUTENAMM

ANA pacTBOPEHUA (PUNbTPALMOHHOIA
KOPKM, CO3aHHON TPaAULMOHHbIMM
VHBEPTHO-3MY/bCUOHHBIMM GYPOBbLIMM
pacteopamu VERSAPRO n NOVAPRO.

Mpumenenne
= TonbKo J06bIBalOLLME CKBAXUHBI

= 3aKaHuMBaHue OTKPbITbIM CTBOJIOM C
UCMO/Mb30BaHNEM aBTOHOMHbIX/
pacLuMpAeMbIx puiLTPoB

= [locne 3akaH4MBaHWA CKBaXMHbI
OTKPbITbIM CTBO/IOM C rPaBuiiHbIM
thunsTpom

= bypeHue B ycnoBuaAx BbICOKMX
Temnepartyp, oT 230° F go 300° F (110°
C-150°C)

= [Ipn HE06XOAMMOCTM OTCPOYUTD
npopbIB UNLTPaLUOHHON KOPKM Ha
cpok ot 8 no 10 yacos

= BogoBocnpuumumBbie NpoayKTUBHbIE
nnacTbl

"pI/IHI.[I/IH AeﬁCTBMﬂ

Ofocne pa3melleHna paspywuTenei
B CKBaXXWHe, 3aMyNbCuA pasgenaercs,
BbICBOOOXKAAA AUCTEPCHYHO chasy,
KOTOpan COAEPXMT aKTUBHbIIA
komnoHeHT, D-STRUCTOR?*, 1 conAHon
pacTBop, 0TBEYalLWiA 3a NNO0THOCTb
1 COBMECTUMOCTb C NPOAYKTUBHBIM
nnactom. B kauecTBe conaHoro
pacTBopa BbICTYNaeT XI0PUCTbIil
HaTpPUI, XJIOPUCTbIA Kanuii, XNOPUCTHIN
Kanbuuii, 6pOMUCTBLIA HATPUIA UK
6poMUCTbIN KanbLuiA.

Paspywutenu VERSA-WAY u NOVA-
WAY Haumbonee uenecoobpasHo
NPUMEHATb NpU Heo6X0ANMOCTH
3HAYNTENbHO OTCPOUUTb NPOPLIB
Kopku, Ha nepuog 6onee 20 yacoB. Ux
NPUMEHAIT TakKXXe B NPOAYKTUBHbIX
nnacTax, BOCNPUUMYMBLIX K CUCTEMaM
06paboTKn Ha BOAIHOW OCHOBE.
PekomeHnayeTca ncnonb3osatb VERSA-
WAY n NOVA-WAY B no6biBatoLLmnx
CKBaXXMHAaX B YCJIOBUAX BbICOKNX
Temnepatyp (>230° F [110° C]), npu
3aKaHYMBAHUN OTKPbITbIM CTBOMIOM C
UCNOMb30BaHUEM aBTOHOMHbIX UNN
paclumpaembix hunsTpoB. Paspyluntens

OcobeHHocTH

= 3ajepxka npopbiBa PUNbTPaLMHHOI
Kopku 6onee 4em Ha 20 yacos

= JdhhekTBHOE paspyLieHne
thunesTpaunonHoii kopku VERSAPRO
Ha OCHOBE AU3EJIbHOr0 MK
MWUHepanbLHoro Macna u
thunsTpaumonHoit kopkn NOVAPRO Ha
CUHTETUYECKOIi OCHOBE, NYTEM
MeJNIeHHOr0 U paBHOMEpPHOro
pacTBOpeHUA

= 3ameAnuTeNb Ha OCHOBE UHBEPTHOWA
3aMYNbCUM — An3eNbHOe TOM/MBO,
MWHepanbHoe Macno Unu
CUHTETUYECKMIA onechuH

= JlocTaTOYHbIE PEONOTNYECKNE
XapaKTepucTUKK A1A TOro, YToGbI
BbICTYNATb B KA4YECTBE 3amelLatoLLen
nayku

SMARTRDF
TECHNOLOGY

MOXET TaKxXe 6bITb UCMONb30BaH nocie
NpoBefeHNA 3aKaHYMBaHUA CKBAXUHbI
OTKPbITbIM CTBOJIOM C rPaBUiiHbIM
cunbTpom. MNoBblleHHaA BA3KOCTb He
no3BoNAET UCMONb30BaTb 3TU CUCTEMBI
BO BpemA 3aKaH4YMBaHWUA CKBaXMHbI
OTKPbITbIM CTBO/IOM C FPaBUiiHbBIM
cunbTpom. bnarogapa NOBbILLIEHHbIM
PeoNornyeckum xapakTepucTukam
cuctemsl VERSA-WAY n NOVA-WAY
MOTyT BbICTYNaTb B Ka4yecTBe OychepHon
XMAKOCTH/NayKy BO BpEMA 3aMeLLeHuna
Mpy 3aKaHYMBAHUM OTKPbITbIM CTBOJIOM
C UCMONb30BaHNEM aBTOHOMHBIX
thunsTpoB.

lMpu npumeneHum pacteopos VERSA-
WAY 1 NOVA-WAY npu Temnepatype
Huxxe 200° F (93° C) npo6nemsl koppo3um
He BO3HWKAEeT, Tak Kak KucnoTa
pacxofyeTcA Ha (OMLTPALIMOHHYHO
KOpKy no Mepe ee 06pa3oBaHus.

Mpu Gonee BbICOKUX TEMMEpaTypax,
peKoMeHAYeTCA UCMNONb30BaTh
MHrMOUTOP KOPPO3UM HA OCHOBE
OpraHu4Yeckoii KUcnoTsl, Tak Kak
D-STRUCTOR 6yaeT npeBpatiatbeA

B KUCNOTY BbICTpER, YeM OHa
pacxogyeTca.

= OrpaHn4eHHoe KoIn4ecTso
HEeBO/HOro pacTeopa,
BO3/1@/CTBYIOLLEro Ha NPOAYKTUBHbIiA
nnacT

= Huskasa ckopocTb KOPPO3uu 1
0THOCMTENbHO KOHTPONMpyemoe
BbicBo6oxaeHune D-STRUCTOR

= MakcumanbHas nnoTHOCTL MeHee
11,5 chyHTOB/rannoH (ya. sec 1,38)

= Bo3MOXHOCTb NPUroTOBNEHNA Ha
6ypoBoii NNoLLaaKe B eMKOCTAX 1
3aKayvKu B CKBaXKWUHY BO BpEMA
onepauuu 3akaH4uBaHuA

= JInA pa3meLLeHna CUCTEMBI B
ckBaxkuHe He TpebyeTcA
JONONHNTENbHOro 060pYA0BaHUA UK
BPEMEHN
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Kak 6bl xopowlo Hu 6bina pa3paboTaHa
cuctema bypoBble pacTBopbI AnA
MEPBUYHOr0 BCKPbITUA MPOAYKTUBHbIX
NNacToB C YNOPOM Ha COXpaHeHue
€ro KONNeKTOPCKMX CBOWCTB,
peareHTbl, KOTOpbIE UCNONb3YOTCA B
0YMCTKE CKBaXXMHbI Nepej Havyanom
[006bl4n HedhTU, MOTYT CHU3UTD
NPOAYKTUBHOCTb CKBAXXMHbI Ha BCe
BpeMA ee akcnnyaTauun. O4eHb YacTo
06bI4HbIE KNCNOTbI U OKUCAUTENN
paspyLuatT MIbTPaLMOHHYH KOPKY
HepaBHOMEPHO, 0TKPbIBAA TOMbKO
4acTb NPOAYKTUBHOIO NiacTa, Tem
CaMbIM 3HAYNTENbHO YMEHbLLaA
06beMbl 106b14M 1, COOTBETCTBEHHO,
npubbinu. Ecnu npu6aeutb K aTOMy
PUCK BHYTPUCKBAXWUHHON KOPPO3UN U
onacHoCcTb NOBPeXAeHUA NnacTa, To
CTaHOBUTCA ACHBIM, YTO AONTOCPOYHbIE
9KOHOMMWYeCcKMe nokasaTenu no
CKBa)XXMHe HaXo[ATCA Noj yrpo3omn.

[Ana peweHus nogo6HbIX Npobnem,
komnanua M-ISWACO paspa6oTana
cuctemy WELLZYME, npegHa3aH4eHHyH0
cneuuanbHoO AnA paspyLueHna
thunbTpaLNOHHOI Kopku, 06pa3oBaHHON
XMAKOCTAMM ANA BCKPbITUA
NPOAYKTMBHOIO NnacTa Ha BOAHON
ocHoge. Paspywutens WELLZYME
ABNAETCA LieNeHanpaBneHHo
BO3AEACTBYIOLUMM Ha Kpaxman
3H3MMOM, pa3paboTaHHbIM cneunansHo
ANA UCMONb30BaHUA NPU 3aKaHYNBaHUM
OTKpbITam cTBoNOM. JTa Jo6aBka

OcobeHHocTH

= Pearupyet nszbupatensHo,
BO3/4eNCTBME pa3pyiuTens
pacnpocTpaHAETCA paBHOMEPHO

= He BcTynaet B peakumto ¢ HKT,
yrneeojopojamMu 1 60/bLUMHCTBOM
KOMMOHEHTOB nnacTa

= Paspywwutens WELLZYME aBnaetca
NPOAYKTOM AEATENLHOCTM
GakTepuanbHbIX MUKPOOPraHU3MOB,
noaToMmy nojBepraerca
61onornyeckoMy pasnoxeHnto

= HeoTbemnemblii KOMMNOHEHT NOJHOro
nakeTa peLleHuit No pacTeopam

ucknoyaeT o6pa3oBaHue

KOppO3WUu 1 KaHanos

(yepBoOTOUMH), @ TaKkXe

0MacHoCTK AnA 340p0BbA U ¢
6e30MacHOCTH, CBA3aHHbIE C [
NPUMEHEHNEM CUNbHBIX KUCNOT

W OKMUCNAKOLLNX paspyLUMTeneil.

B 3aBMcUMOCTH OT MECTHBIX
HOpPMaTWBOB, cneayeT

noa6upats WELLZYME A,

B, ME unun NS, ¢ pasHbim

YPOBHEM aKTUBHOCTM U BUAOM
6uouuna.

Paspywwutenn WELLZYME aBnatoTca
4acTbi0 KOMNNEKCHOro Nojxo/a
komnanuu M-1 SWACO k paspaboTke
XuakocTeii 0T 3a6ypuBaHua
CKBaXXUHbI 10 Hayana A006bI4K, a TaKxKe
NpeAcTaBNAT 04epe/iHOM 3Tan B
Hallem cTpemieHun paspabaTbiBaThb 1
NpefoCcTaBNATb NOMHbIA NaKeT peLeHuii
Mo pacTeopam.

Pa3pywurenn, o6ecneunsatoiue
6ecnpenaTcTBeHHYI0 A06bIYY HedTh

TunoBas XMAKOCTb ANA BCKPbITUA
NpOAYKTUBHbIX NNAcTOB COCTOUT

13 6a30BOr0 CONAHOrO pacTBOpa C
no6aBneHnemM kpaxmana, 6uononumepa
1 MoNloTOro kKap6oHaTa KanbLua unu
CONV onpefeNneHHoro hpakLUMoHHOTo
cocTaBa. 3TW XuaKocT o6pasyoT
HEenpoHULaeMyH (UIbTPaLUOHHYIO
KOPKY Ha CTEHKe CTBOJa CKBaXWHbI.

Mpeumywectsa

= PaBHOMepHOE ApeHnpoBaHue BCero
nnacTa, cTabunbHbI fe6eT CKBaXKMHbI
B TeYeHMe BCEro cpoka aKcnnyaTauum

= He BbI3bIBaeT KOPPO3MHO PUILTPOB U
APYruX CKBaXMHHbIX KOMMOHEHTOB

= He BcTynaet B peakumto ¢ HKT,
UCKITH0YanA NOBbILLEHHYH
KOHLIeHTpauuo Xenesa, koTopas
BEAET K 0Cafikoo6pa3oBaHuio 1
npo6nemam, CBA3aHHbIM C
0CaX/eHneMm Xxenesa

= CokpalyaeT c6ou B paboTe CUCTEMBI,
Tak Kak 3aKOHYEHHaA CKBaXKMHa
MOXeT 6bITb NocTaBNeHa Ha A406bIvy B
Gonee KOPOTKMIA, MO CPABHEHUIO C
UCMONb30BaHNEM TPaANLIMOHHOIA
0YNUCTKM, CPOK

= CHuXeHue pacxojioB, yBennyeHue
JIOXOHOCTM KanuTanoBoXeHui

WELLZYME

Pa3pywmTenu Kopku: peareHTbl

e
e
2

70T 6apbep, He0OXOANMBIIA ANA
3alUMTbI NPOAYKTUBHOIO NnacTa

BO BpeMA 6ypeHud, JomKeH ObiTb
MONHOCTLIO Pa3pyLLEeH AnA AOCTUXKEHNA
MaKcKUMaJsibHbIX 06beMO0B A006bI4K.

B HM3KOTEMNEpPaTYPHBIX MPOAYKTUBHBIX
nnacTax, KUCNOTbI U OKUCIUTENM

4acTo He CNpaBnAKTCA C 3afavei
MOJIHOTO yaaneHna (unbTpaLMoHHON
KOPKM, 1 ee 0CTaTK1 3Ha4YUTENIbHO
CHWXXaIOT NPOU3BOANUTENBHOCTD.
BoccTaHoBUTENbHBIE NPOMbBIBKM

BeJYT TO/bKO K YBENINYEHUIO
3KCNyaTaUMOHHbIX PacXofoB, U MoryT
ewe 60nbLUIe CHU3UTD A06bIYY.

Paspywwutens WELLZYME - 3To
amunasa, LeneHanpasneHHo
BO34EiCTBYHOLNIA HAa Kpaxmas 3H3UM,
KOTOPbIiA, Kak U BCE 3H3UMbI, ABNAETCA
60nbLUNM, y3KOCMELManm3npoBaHHbIM
NpOTENHOM, BbipabaTbiBatOLLMM XMBbIE
KneTKkW. IH3UM pasnaraeT Kpaxmarn Ha
MOHOCaxapuabl, paBHOMEPHO pa3pyLuan
LLeNI0CTHOCTb (hUNbTPALIMOHHOI KOPKK 1
cnoco6¢TBYA YMCTOMY U 3hdDeKTMBHOMY
JMcneprupoBaHuio KonbMaTaHTa.

«bbicTpee» — He Bcerga «ay4we»

TpaAnUMOHHBIM KNCNOTHBIM U
OKWCTAOLMM paspyLLINTENAM BCeraa
HailieTcA NpMMEHeHwe, Tak Kak

OHM A0CTaTO4HO 3hheKTUBHBI Npy
3aKaHYMBaHUM OTKPbITbIM CTBOMIOM,
npu Manoi unu cpesHei AnuHe aToro
y4yacTka. 0aHaKo 0C06EHHOCTM 3THX
XUMUYECKUX peareHToB TakoBbl, 4TO
OHM BCTYMaloT B peakuuto 6bicTpo

1 6ecnopAfoYHO C MEXaHUYeCcKH
pacLmpAeMbIMU hUnsTpamu,
3a00MHbIMY DUNLTPAMK U APYTUMK

JINAZTIIAN SSABIPPY pue S)onpoid ‘swajshg 1ayealg :siavealg



CKBaXXWHHbIMU 3NlEMEHTaMK, 4acTo A0
TOrO0, KaK OHW JOCTUraloT KONeKTopa.
Takue 6bICTpble peakuum TaK)Ke 0NacHs.I
TEM, 4TO 3TV XMMMYeCKUe BeLlecTea
006pa3yoT KaHanbl B hUnbTpaLyoHHOA
KOpKe W yX0AAT B NAacT A0 AOCTUXEHNA
MONIHOIO KOHTaKTa Heo6caXeHHoro
y4acTKa CKBaXMHbI C pa3pyLiuTenem.

B pesynbTaTte nocneayowmx yrevek
aKTUBHblE paspywMTeny nonagawT

B NPOAYKTUBHbIV NNACT, F4e OHU

MOryT 0Ka3aTb OTpULlaTeNbHOe
BO3/ieiiCTBME Ha MUHEpanoruio niacTa
1 CTaTb MCTOYHWMKOM MOCTOAHHOIO
NpOCa4y1BaHMA KOPPO3UOHHbIX BELLECTB
yepe3 o6opyaoBaHue ana 4o6bluN.
bonee 3HauuTenbHoii npobnemoii
ABNAGTCA HEPaBHOMEpPHOE yaaneHue
thunbTpaLNOHHON KOPKK, B pe3ynbTaTe
4ero HeKOTOpbIe YacTW NPOAYKTUBHOIO
nnacTa MMelT MeANeHHoe Un
HeJocTaTo4YHoe CoobLLeHne Co
CTBOJIOM CKBaXWHbI. TakXe, KUCNOTHbIE
paspyluuTenu TpebyoT NpUMeHeHus
JONONHUTENbHbIX MHFMBUTOPOB, 4TO
MOXET NOBPeAUTb KONNEeKTopcKne
CBOWCTBa nnacTa.

Pa3pywwurtenn WELLZYME
cnoco6CTBYHOT NOBbILIEHUIO
NpoM3BOANTENbHOCTH BalLeil
CKBa)XUHbI

Mo cpaBHEHWIO € NPOCTBIMU KMCNOTaMK
1 OKUCTIUTENAMM, Pa3pyLLUUTeNb
WELLZYME npeactaenaeT coboit
KOMMNEKCHYI0, TPEXMEPHYHO

MOneKyIy, KoTopas BO3eAcTByeT
TONbKO Ha KpaxmanbHbIii KOMMOHEHT
thunsTpaunoHHom Kopku. A UMEHHO, OHa
KaTanu3nupyeT pacLienneHne Kkpaxmana
nyTeM rmaponumaa.

BHyTpu ckBaxuHbl, aH3um WELLZYME
NPOHUKAEeT Yepes NoBepxHOCTb
Kpaxmana o Tex rnop, noka BnaauHa

B 9H3MMe, Ha3blBaeMas aKTUBHbIM
y4acTKOM, He COBMECTMTCA € 0COObIM
cLenneHnem B KpaxmanbHOW LenouKe,
rae npoucxoauT pacluennexue. Mocne
TOro, KaK IBa y4acTka COBMeLLaloTCA,
9H3MM pa3pblBaeT 3BEHO, a 3aTeM
BOCCTaHaBNMBAET C/IOMaHHble KOHLbl
BOZOMN.

Mpwu 3O peakuuu He NPOUCXOANT
MOrNOLIEHNA IH3UMA, M PaspyLLNTENb
WELLZYME npopgonxaeT XxaoT4HO
pacLiennATb 3BeHbA 40 NOMHOM0
paspyLieHua kpaxmana. 3ta MeaneHHas,
n3bupaTenbHana peakunoHHan
Cnoco6HOCTb NO3BONAET 3aKavaTb
pa3pyLwuTenb paBHOMEPHO, N0

BCEW ANIMHE CTBONA CKBAXWHbI.
Paspywumtens cHavana atakyeT
BHELUHME KpaxMabHble YacTULbl
thunbTpaUNOHHON KOPKK, @ 3aTEM
NpoAoMXaeT CBOE AEACTBUE [0 NOSHOMO

Conventional breaker
completion stage

WELLZYME
completion stage

paspylueHun kpaxmana. B pesynbraTe
nocnenoBaTeNbHO pacrnpeeneHHblil
paspylUnUTenb Bbl3blIBaeT paBHOMEPHOE
paspyLueHue hunbTpaLMoHHO KOPKM.
Y70, B CBOIO 04epedb, cnoco6CcTBYET
NOCTOAHHOMY, 6ecnpenATCTBEHHOMY
oT6opy nnacToBoro chnionaa u3
KonnekTopa.

Paspywwutenn WELLZYME moxHo
UCNONb30BaThb B 6ONbLUMHCTBE CONAHBIX
pacTBopoB. OH MOXeT pa3pyLUnTb
60NbLWMHCTBO PUNLTPALIMOHHBIX

Kopok 3a 16 4acoB, HO eMy MOXeT
noTpe6oBaTbecA U 1 4yac, B 3aBUCUMOCTU
0T TemnepaTypbl nnacTa 1 bypoBble
pacTBOpbI ANA NePBUYHOTO BCKPbITUA
NPOAYKTUBHbIX NnacToB. AnA

Gonee TUaTeNbHOro paspyLleHua
thunbTpaunoHHoii kopku, WELLZYME
MOXHO UCMOJb30BaTb COBMECTHO C
XenaTtoo6pasyoLnm areHToMm.

Eule ogvH Kno4yeBoil KOMNOHEHT
KomnnekcHoro nogxoaa M-1 SWACO k
peLieHuam no paspa6oTke pacTBopoB

Paspywurens WELLZYME He
ABNAETCA CTaHAapTHOMN f06aBKON,
KOTOPYH MOXHO BKAKOUMTb B 1060
nnaH 3akaH4nBaHUA CKBaXXuHbl. OH
npeacTaBnAeT co60ii 31emMeHT B
CUCTEMHOM W CreLManu3mpoBaHHOM

Conventional breaker
obstructed production

unobstructed production &

nogxoze komnaHuu M-1 SWACO k
pa3paboTke pacTBOPOB.

IMpn nogroToske pewenna ana Baweii
CKBaXXMHbI, CNeumanmcTbl TeXHUYecKmx
LieHTpoB komnanun M-I SWACO usyyat
napameTpbl NNacTa U CKBaXXWHb, a
TakXe MaH 3akaHYMBaHWUA CKBAXMHbI, a
3aTem pa3paboTarT cucTemy pacTBopa
¥ peuenTypy paspyLuuTens, aeanbHo
COOTBETCTBYHOLLYH 3TUM NapaMeTpam.
[nAa makcumanbHoi achdpekTUBHOCTY,
Mbl MOCTaBUM 1 pa3paboTaem

pacTBOp B COOTBETCTBUM C NONIEBbIMU
ycnoBuaMU NnpumeHeHua. XXnakoctb
INA BCKPbITMA NPOAYKTUBHOIO NnacTa,
ONTUMKU3NPOBAHHAA ANA pa3pyLumTens
WELLZYME, umeeT xapaKkTepucTukm,
Heo6XxoAnMble ANnA NocneayoLwero
MOJTHOr0 pa3pyLUeHna PUNLTPaLUOHHON
KOPKM, B COOTBETCTBUM C pe3ynbTaTamMu
NpOoBeJeHHbIX N1abopaTopHbIX
ucnbiTaHuin. B cBoto ovepesp,
npumeHenue gobasku WELLZYME
HanpaBJ/IEHO Ha pa3pyLLUEHNe CUCTEMbI
6ypoBoro pacTBopa AnA BCKPbITMA
NPOAYKTUBHbLIX NNacToB, pa3paboTaHHOM
M-1 SWACO.
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Jlo6aska DEEPCLEAN* - aTo
BblcOK03(hdheKTMBHAA, 0iHOITaNHanA
6ychepHan nayka, koTopan
YLOBNIETBOPAET BCEM TPe6OBaHUAM
nocneaoBaTeNbHOCTYH GydhepHbIX
XUAKOCTeiA. 3Ta KOMOUHALNA CUNBHBIX
pacteoputenei, MAB n rugpodunbHbIx
areHToB 0YMLLAET NOBEPXHOCTM HE
TONbKO 3hheKTUBHO, HO 1 6e3onacHo.

[Jo6aeka DEEPCLEAN ycTpaHaeT
rnaBHoe NPenATCTBUE NPY 3aMeLLEHUN
pacTBOpa Ha CUHTETUYECKOMN Unu
YrneBoAOPOAHOI OCHOBE CONAHBIM
pacTBOpPOM AiA 3akaHuuBaHua. lpu
MCMONb30BaHUMN TPAAULIMOHHBIX
XMMpeareHToB Tpe6oBanocb
HECKONbKO OYNLLAOLLMX NaveK B
KOMMeKce NpoMbIBOYHbIX Bychepos,
4T06bI OYNCTUTH CTBON CKBAXKUHDbI

OT MHBEPTHbIX PaCTBOPOB U €CO3AaTb
ruapochunbHble yenosua. Kpome

TOro, TepMOCTabUNbHOCTb 3TUX

nayek 06bI4HO NIOX0 NOAXOAMNA

ANA NCNONb30BaHNA B CKBaXKMWHAaX C
BbICOKMMU TEMMEPATYPaMM U BbICOKMM
nasneHuem. Jlo nossneHua go6asku

PearenTbl ana 6ychepHbiX XXuAKoOCTEN U XXMAKOCTEH 3aMeLleHnA

DEEPCLEAN, H1 0AMH NpOAYKT HE Mor
camocToATeNbHO paboTaTh B BOJE,
MOPCKOW BOJIE W CONAHbBIX pacTBOpax
BbICOKO MIOTHOCTHU.

Mpumenenne

Jlo6aska DEEPCLEAN moxeT
“cnonb3oBaTbCA B BOJE, MOPCKOI

BOJE M CONAHBIX PacCTBOPaXx BbICOKOI
MAOTHOCTY, B KAYECTBE OAHOITANHOr0
NPOMbIBOYHOrO XuMpeareHTa. UmeeT
TepmocTabunbHocTb 4o 300°F (149°C).
LLInpokwit TemnepaTypHblii AuanasoH
achchekTmBHocTM fob6aBku DEEPCLEAN
No3BOAET UCMONb30BATh €€ B YCNOBUAX
rny6oKoBOAHOIo 6ypeHus.

JBoiiHasA amynbcua nobaBku
DEEPCLEAN pa3xwuxaeT, pacTBopAeT

1 AUcneprupyeT 0CTaTKM pacTBOpa Ha
yrneBoA0pPOAHOI UM CUHTETUYECKOW
ocHoBe. OHa TakxXe o6ecneynBaeT
rMApocUNbHLINA XapakTep
cmaynaemocTu HKT n meTannunyeckmx
MOBEPXHOCTEN B CKBAXMHE.

DEEPCLEAN

Mpeumywecrsa

O6ecneunBaeT rMAPOUNbHbINA
XapakTep cMaiuBaemocTy
noBepxHoCcTei 06CaAHbIX KONOHH
¥ Tpy6, NoAroTaBnMBan Ux K
onepauuAm 3akaH4YMBaHNA

MoBbllWaeT YNCTOTY CKBAXKUHbI
nyTem yaaneHus u
AMCcneprupoBaHuA HeddTAHOIA
MNeHKM NPY NepBoil LUPKYNALMN
CHuxxaeT 3aTpaTbl
MuHuManbHo BO3AeiHcTBYET Ha
OKpY>KatoLLyto cpeay

bbicTpo AeicTBYET, 3KOHOMA
Bpems

TpebyeTcA MeHbLUe
XUMpeareHToB

TpebyeTcA MeHbLUee KoNMYecTBo
nayex u, COOTBETCTBEHHO,
MpoN3BOAMTCA MEHbLLE 0TXO/0B
YnyuiwaeT cenapauuio 0TX040B Ha
MOBEPXHOCTH

MoTeHunanbHoOe yMeHbLUEHME
KonuyecTBa TpebyemMbix
6ychepHbIX XXUAKocTen

YnpouaeT ycnoBuA XpaHeHUA 1
TPaHCMOPTUPOBKY
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POWERVIS

PearenTbl gna 6ychepHbix U NPOMbIBOYHbIX XKUAKOCTEH

MoaudmkaTop peonorun POWERVIS*
Ha 0CHOBe NINHeiiHoro 6uononumepa
MCNoNb3yeTcA B pacTBOpax AnA
rubkux Tpy6 u pacTBopax and
BCKPbITUA MPOAYKTUBHbBIX NJ1acTOB
6e3 coaepxxaHna TBepaoii hasbl.
byayuvn anbTepHaTMBOI GMononuMepy
Ha OCHOBE KCaHTaHOBOW CMOJb,

3TOT MoAMdnkaTop Takxe co3aeTt
MOBbILIEHHbIE 3HAYEHUA BA3KOCTM
npw HW3Koi ckopocTy casura (BHCC),
HO npu 601€€e HU3KON KOHLEHTpaLWK.
[Mpn ncnonb3oBaHum rnbkux Tpyo
6uononumep POWERVIS co3paeT Takue
peonoruyeckue CBOWCTBA, KOTOpbIe
obecneymsatoT cHmxkenme UM n
najieHue JaBneHuA.

Mpumenenne

MHoroyHKUuMoHanbHbIA Guononumep
POWERVIS o6ecneuuBaeTt
Heo6XoAMMYH BA3KOCTb U YAEPXMBaET
TBepJble YacTuLbl B pacTBOpPax AnA
BCKPbITUA NPOAYKTUBHBIX NNAcToB

SAFE-SOLV 148

6e3 coepxxaHua TBepaon casbl. Mo
CpaBHEHUIO C KCaHTaHOBOW CMONOA,
6uononumep POWERVIS cnoco6eH
CHWXaTb JaBNeHune B cuctTeme bonee
yem Ha 20%. Ero MoXHO ucnonb3oBaTh
B Ka4yecTBe 3arycTuTensa B cucTemax
FLOPRO* NT Ha ocHoBe npecHoi

BOZbl UMW C HU3KOI CTENEHbH
MWHepanusauuu, korga TpebyeTca
Gonee TwaTeNbHaA 04NCTKA CTBONA
CKBaXXMHbI. YHUKaNbHbIA peonornieckui
npocunb 6uononumepa POWERVIS
o6ecneynBaeT CHUXEHUE AaBNeHUA
HarHeTaHuA Hacoca u JLMN. B
pesynbTaTe 3TOT NPOAYKT ABNAETCA
uaeanbHoM anbTepHaTMBOI Npu 6ypeHun
Ha rnbkux HKT n 6ypeHun ckBaxuH ¢
60NbLWKMM OTXO0M OT BEpTUKanNy, a
TakXe Npu UCNONb30BAHUN CUCTEM
pacTBopoB 6e3 cofepxaHusa TBepaon
thasbl. B kauecTse GydepHoii XMAKOCTK,
nnockuit npocunb ckopocTen
6uononumepa POWERVIS nosbiwaet
3hheKTUBHOCTb OMNepaLmnin 3ameLleHus.

Pearentnbl gna 6ycepHbIX U NPOMbBIBOYHBIX XXUAKOCTEH

Jlo6aBka SAFE-SOLV* 148 — aTo
HEBOCNNaMEHALAACH, 3KONOrMYeCKu
6e3onacHaA CMecb pacTBOPUTENEN,
“cnonb3yemas AnA 3aMeLLeHus unm
yAanexua 6ypoBbIX pacTBOPOB 1
TBEp/0ii (hasbl Ha YrNeBoA0POAHON
Unu cuHTETMYecKoi ocHose. Jlo6aBka
npeAHasHavyeHa AnA pa3MArdyeHus,
pacTBOPeHUA 1 yaepXaHua Tpy6Hom
cMa3ku, TBepAoro napadmHa,
achansTEHOB U OTNIOXEHUIA TAXKENON
HedhTv Ha noBepxHocTu HKT mnn
CTBOMA CKBaXXMHbI, KOTOPblE MOTYT
3aTpyAHATb f06bIYy. [puMeHeHue
no6asku SAFE-SOLV 148 cnoco6eTByeT
CHWKEHMIO pacxofoB Ha thunbTpauuto
1 COXPaHEHMIO KONNEKTOPCKNX
CBOIACTB NNacTa, a TakXe NoBbILLAET
NPOAYKTUBHOCTb CKBaXXMHbI 1
cokpaliaeT obLyme pacxoabl no
ckaxxuHe. [lo6aBka ABnAeTCA
6uopasnaraemoi.

Mpumenenne

Jlo6aBka SAFE-SOLV 148
npejHa3HayeHa cneuuanbHo Ana
0YMCTKU CKBAXMWHbI BO BpEMA
3amelLeHnA 6ypoBbIX pacTBOPOB Ha
yrneBoA0pPOAHOI UM CUHTETUYECKOW
OCHOBE nepej Hayanom Ao6bIum.

Ee pacTBOpANOT B NpecHoOn Unm mopckoi
BOZE W NPUMEHAIT B KA4ecTBe
6ydhepHoii xuakocTu. PacTeopbl
rOTOBATCA B KOHLEHTpaLUmu oT 3 A0

10% no o6bemy ¢ Mcronb30BaHUEM
CMECUTENbHOI BOpOHKM. bonee
KOHLeHTPUPOBaHHbI pacTeop
UCMOMb3YETCHA NPU NOBbILIEHHOM
YPOBHE YrneBoJ0poL0B B 3aMeLLaemMoM
pacTBope, Ui npu 3ameLleHny 6ypoBbIX
pacTBOPOB C HEBOCCTAHOBNEHHbLIMU
XapaKkTepucTukamm uan pacTeopoB
MOBbILIEHHOI NIOTHOCTH.

Mpeumywecrea

lMoBblleHHAA
TepmocTabunbHocTb > 300°F
(149°C) B npecHoii Boge
YCTOWYNBOCTb K LIEMEHTY

O6ecneveHue Takoi xe BHCC,
KaK Y KCaHTaHOBOI CMOJIbI, HO NpU
Gonee HU3KOM KOHLLEHTpaLWN
nonumepa

bonee HWU3KMe 3HaYeHMA
nnacTtuyeckoii Baskoctu n HC,
N0 CPaBHEHMIO C KCaHTaHOBOA
cMos10M

Bonee Huskan LM

CHuxeHune JlaBieHnA HarHeTaHUA
Hacoca

bonee Hu3Kne 3HaveHus
NlaBneHnA cBo60HOM0 BpallleHus
B onepauuax ¢ ruékumu HKT

YBenuueHue cpoka cnyxobl
TEXHONIOrMYEeCKUX XXMAKOCTEN AnA
rnokux HKT BcneacTteue
YCTOWYNBOCTM K TBEPAON (hase

Mpeumywectsa

MpenHasHaveHa ana
pa3aMArYeHusA, pacTBOPEHUA 1
yAepXXaH1A 0TNOXEHUN
YrneBoopoJoB, KOTopbie MOryT
3aTPYAHATb J06bIYY

He cogep>uT apomaTuyeckux umm
XJOPUPOBAHHBIX YTIeBOA0POA0B

He coaepxuT ankundheHon
3TOKCUNATOB

JdpchekTnBHa npu 06paboTke
TaKoro XKe TUMa yrneBoAOPOAHbIX
OTNOXEHMI B eMKOCTAX, Tpy6ax 1
cMexxHoM 060pyaoBaHUK
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Jlo6aBka SAFE-SOLV E aBnaetca
CoYeTaHWeM HeEapoMaTU4ecKoro
YrneBoAopoAa ¥ NpupoaHbIX
TEepNeHOBbIX pacTBOpUTENEN,

C ONTUMaNbHO NoA06PaHHLIMM
CMa3blBaloLLMMM U PacTBOPAIOLLNMU
cBoiicTBamMm, 6€3 UCNob30BaHUA
0MNacHbIX XMMUYECKMX BELLECTB.
SAFE-SOLV E oco6eHHo adhchekTBHO
ynanaeT Tpy6HY0 CMa3Ky M 0cTaTKu
6ypoBoro pacTeopa Ha yrnesojopoAHoi
WY CUHTETNYECKON OCHOBE C
BHTYPMCKBaXKWHHBIX MOBEPXHOCTEM.
Jo6aBky Mcnonb3yoT B Ka4ecTee
OCHOBHOIA 4acTu KOMMNekca
NPOMBbIBOYHbIX 6ychepoB UK 0TAENbHO,
KaK 4acTb OnepaLum TpaBieHuA nepes
YCTaHOBKOW rpaBuiiHbIX (OMALTPOB.
[Job6aeka SAFE-SOLV E achchexTnBHO
pacTBopAeT napacdvHbl M acanbTeHbl
1 HE COAEPXUT apoMaTUYECKMX
CoeANHeHNIA, Takux kak 6eH30,
aTun6eH3on, Tonyon unn kcunon. B
OTANYNE OT MHOTUX KOMMEPYECKUX
pacTBopuTeneit, no6aska SAFE-SOLV
E o6nagaet npuATHLIM LUTPYCOBbLIM
3anaxom.

Mpumenexue

Jlo6aBka SAFE-SOLV E cneuuanbHo
pa3pa6oTaHa ANnA BHYTPUCKBAXUHHOO
“cnonb30BaHWA BO BpEMA NPOBEJEHNA
ouncTKy unu TpaeneHus. Ee Take
MOXKHO UCMOMb30BaTh ANA yAaneHus
napaduHoB 1 acchanbTeHOB U3
9KCMNyaTaLUMOHHbIX KOJIOHH.

06b14HOo po6aBsky SAFE-SOLV E
MCNONbL3YHT B BUAE NayKu Unu

6ycbepa, HO OHa TaKXe MOXET ObITb
“cnonb3oBaHa B BUAe pacTBOpa B BOAE
UK paccore, Npu NPoOBeAEHUM CEpUM
MPOMbIBOK.

Mpu npuMeHeHUM BO BpeMA 3aMeLLeHuA

6yposoro pacTBopa, SAFE-SOLV E
cnefyeT UCNoNb30BaTh B COYETAHNN C

SAFE-SOLV E

Pearentbl gna 6ydgepHbix XXuaxkocTten

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa
3anax
YnenbHbIi BEC

Temnepatypa BCMbILIKM

NPOMbIBOYHBIM COCTABOM, COZIEPXKaLLUM
MAB, Hanpumep, SAFE-SURF* E, ana
npuaaHna ruapodunbHOro Xxapakrepa
CMay4uBaemMoCTy 3KCMNyaTaLUNOHHbLIM
KOJIOHHaM.

JNo6asky SAFE-SOLV E moxHo coyeTaTb
¢ MAB 1 ncnonb3oBatb B kayecTse
NepexoHON Nayku Npyu 3ameLLeHNAX
pacTBOPOB Ha CUHTETUYECKOii OCHOBE.
CeaxuTechb ¢ [pynnoi TexHu4eckoro
o6cny>xuBaHuA AnA nonyyeHua Gonee
noApo6HoOi MHGhopmauum.

Mpeumywectsa

= Jlo6aBka SAFE-SOLV E
npeAHasHavyeHa anA pa3MArdyeHus,
pacTBOpPeHUA W yaep>KaHuA
YrNeBoAOPOHbIX OTNOXEHWA,
KOTOpbIe MOFYT nomellaTh Ao6blye

= He coaepXuT apomaTuyeckux unm
XJIOpPNpPOK3BOJHbIX YINEeBOA0PO/0B

= He coaepXuT ankundeHonoBbIx
3TOKCMNaTOB

= He cMelunBaeTcA ¢ CONAHbIM
pacTBOPOM; COXpaHAETCA YeTKan
rpaHuua pasgena cas

= Jlerko noaaaetca 6monornyeckomy
pa3noXXeHUH B OKpYyXatoLien
MOPCKON cpese

= MoxeT ucnonb3oBaTbcA AnA
yAaneHua napadguHoB 1 acchanbTeHoB
U3 3KCNyaTauMoHHbIX KOMOHH

= /IMeeT NpUATHbIA UMTPYCOBLI 3anax

= 06bl4HO TpebyeTcA B HeOONbLINX
o6bemax; JonyckaeTcA 3akayka
HacoCOM M3 YCTaHOBKM AnA

Mpo3payHas XnaKocTb
MpMATHBIA, UMTPYCOBbIN
0,81 npm 68° F (20° C)
144° F (62° C)
NPUroTOBNIEHNA LLEMEHTHOI0

pacTBopa unu eMKoOCTW AnA XonoAHbIX
navek

Orpanunyenua
= HecmoTpa Ha To, yTo SAFE-SOLV E

ABNAETCA Nerko BocnnameHsoLLeiica
n06aBKOM, OHa He npeacTaBnAeT
0NacHOCTU NPy NepeBo3ke
cyxonyTHbIM TpaHcnopTom CLUA B
€MKOCTAX BMecTUMOCTbto <119
rannoHos (450 nutpos). Mpu
nepeBo3ke B eMKOCTAX AnA
6ecTapHbix MaTepuanos B CLLA,
TpebyeTcA Ucnonb3oBaHne
crneumnanbHbIX NpeaynpeanTeNbHbIX
Haanucen (Pasgen 14 NMacnopTa
GesonacHoCTV MaTepuana).

Mpu AANTENBHOM KOHTAKTE MOXET
B3aMMOJeiCTBOBaTbL C MaTepuanamm
13 anactomepa. N36eraTb xpaHeHnA
UNK TPAHCNOPTUPOBKY B
rYMMWPOBaHHbIX pe3epByapax

WUcnonb3oBanue o603HaveHnA SAFE B HazBaHMM NpofyKTa He yKa3biBaeT U He noapasymesaeT ero 6e30nacHoOCTb AnA
nepcoHana. llepcoHan, paboTaroLuii ¢ JaHHBIM MaTepuanom, 06a3aH 03HAKOMUTLCA W CNejoBaTb BCEM MHCTPYKUMAM No
6e3onacHOCTY 1 NpaBuNbHOMY 06paLleHunto, coaepXkalMMmca B nacnopTe 6e3onacHoOCT MaTepuana.
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SAFE-SOLV OM

Pearentbl Ana 6ydepHbIX XXuaKoCTEN

PactBoputens SAFE-SOLV OM aBnAaeTcA
KOMOUHaUMeNn cunbHOAEACTBYHLLMX
HeapoMaTU4ecKuX yrneBoLOPOAHbIX U
NPUPOAHbIX TEPNEHOBbIX pacTBOPUTENEN
u MNAB, o6naaaLwmx NpeBocXoaHbIMU
cnoco6HOCTAMM pacTBOPATL HE(ITb

1 cma3sky. PacTBopuTens oTnmyaeTcA
6bICTPbIM BO3JEACTBUEM U EMY
TpebyeTcA MeHbLLE BPpemA KOHTaKTa

M0 CPABHEHWIO C TPaBUIbHbIMU
no6askamu. Pacteoputens SAFE-SOLV
OM oco6eHHo 3chdhekTuBHO yaanaeT
TPy6HYH CMa3Ky M 0CTaTKM pacTBOPOB
Ha yrneBofOPOAHON U CUHTETUYECKON
0CHOBax M3 06CaAHO KONOHHbI 1

Tpy6, nepes ycTaHOBKOI rpaBUiHbIX
(bunbTPOB U NpoBEAEHUEM APYTUX
onepauwii, B XoZie KOTOPbIX 0CTaTKM
cMa3Ky MOryT nonacTb B NPOAYKTUBHbINA
nnacT. He coaepXxuT apoMaTuyeckux
COEeAMHEHNIA, BKNtoYan 6eHson,
aTunGeHson, Tonyon v kcunon (BETX).
He cogepxxuT ankundpeHonbl, Takme kak
HoHundpeHon unm apyrue MAB.

Mpumenenne

Pactsoputens SAFE-SOLV OM moxeT
ucnonb3oBaTbcA 63 pasBefeHuna unm
€ro MOXXHO CMeLUaTb C NPEeCHOM unu
MopcKoi Bogoi. lucnepcHslii pacTeop
CneAyeT NOCTOAHHO NepPeMeLLINBaTh BO
BpemA 3akauku. MuHumanbHoe Bpema
KOHTaKTa COCTaBNAET 5 MUHYT, N03TOMY
Heo6XoAMMO 3aKavaTb JOCTATOYHOE

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa

3anax

YaenbHbl BEC
PacTBopuMocTh (B BOgE)

TemnepaTypa BCMbILUKM

KonuyecTBo pacTeopa. CkopocTb
HarHeTaHuA AONXXHa ObITb TakoM, 4TO6bI
C03/aBaTb TYPOYNeHTHbII NOTOK.

Jlna Toro 4To6bl 06ecne4nTb
ruapocmnbHyto cpesy B Tpybe, nocne
6ychepHoii xuakoctn SAFE-SOLV OM
NpUMeHAOT MotoLlytoy npucaaky SAFE-
SURF W, ounctutens SAFE-SURF O, nnu
Apyroii Ha6op ruapochunbHbix MAB ana
YAaneHna MacnaHUCTOIA NNEHKM.

ﬂpoapaqHaﬂ JKMAKOCTb CBETNO-XENTOro LBeTa

PnpuATHbIA, ULMTPYCOBbIi
0.82 (68°F) (20°C)

04€eHb HebonblLanA

124° F (51° C) (no meToay MNeHckoro-MapTeHca)

Mpeumywectsa

= BbicokoadhdhekTueHan 6ycdepHan
XUAKOCTb-PacTBOPUTENb ANA
yAaneHua Tpy6HoA CMasku unm
3aMeLLeHMA pacTBOPOB Ha
YrneBoAOPOAHON OCHOBE

= [puATHLIA 3anax

= He cmelunBaeTcA ¢ COMAHBIM
pacTBOPOM; COXpaHAETCA YeTKan
rpaHuua pasgena a3

= He coaepXuT apomaTuyeckmx
COeAMHEHNIA, BKNtoYadA 6eH3or,
aTunGeHson, Tonyon u keunon (BETX)

= /cnonb3oBaHHbIN NPOAYKT 06bI4YHO
MOXXHO NepepaboTaTb BMeCTe C
[00bITOl CbIpOi Hed)Tbio

= MoxeT 6bITb Mcnonb3oBaH 6e3
npeABapuTeNbHOr0 CMEeLIMBaHMA UK
pa3BeaeHuA

= Jlerok B npuUMeHeHuu, Kak Au3enbHoe
TONNKUBO

Wcnonb3oBaHue o603HayeHnAa SAFE B HazBaHMM NPoAyKTa He yKa3blBaeT U He nojapa3ymeBaeT ero 6e30MnacHoOCTb ANnA
nepcoHana. [lepconan, paboTatoLunii ¢ AaHHBIM MaTepuanom, 06A3aH 03HaKOMUTLCA U CNejoBaTb BCEM MHCTPYKLUMAM N0
6e3o0macHOCTH 1 NpaBuIbHOMY 006paLLeHuto, cofepkalmmca B nacnopTe 6e3onacHoOCT MaTepuana.
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SAFE-SURF E

PearenTbl gna 6ychepHbIX 1 NPOMBIBOYHbIX XKMAKOCTEI

PacTBop AnA NPoMbIBKU CKBaXMH
SAFE-SURF* E npeacTtaBnaeT coboii
CMECb HEMOHHBIX MOBEPXHOCTHO

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa CseTnas, 6neaHo-KOpUYHEBadA XUAKOCTb

58

akTusHbIX BewecTts (MAB) n
ahheKTUBHbIX rMapouUNbHbIX areHToB
ANA QYNCTKM 1 3ameLLieHnA 6ypoBbIX
pacTBOPOB Ha yrneBoAOPOAHOIA

1 CUHTETNYEeCKON OCHOBaX U

TBepAoi dasbl. OH achthekTMBHO
paspyluaeT hUnbTPaLMOHHYH KOPKY,
o6ecneunBan ruapodunbHbIN XapakTep
cmaymaemocTu HKT n o6cagHoi
KONOHHbI. [pumeHeHne fo6aBku
CNoco6CTBYIOT CHUXXEHUIO PacXoo0B Ha
thunbTpaumnio, MeHbLLEMY 3arpA3HEHNI0
NPOAYKTUBHOIO NiacTa, NOBbILLIEHWHO
NPOAYKTUBHOCTH CKBAXMHbI 1
CHWKEHMIO COBOKYMHbLIX PAaCX0AOB MO
CKBaXMHe.

Mpumenenne

PacTBop AnA NPpOMbIBKY CKBaXUHbI
SAFE-SURF E npeagHasHayveH ana
0YMUCTKM CTBONA HEDTAHBIX 1 ra30BbIX
CKBaXXMH nepej Hayanom Ao6blum.

OH npeaHa3Ha4eH AnA UCMONb30BaHUA
B KayecTBe 6yhepHOI XNAKOCTH B Buae

pacTBOpa B NPECHOW U MOPCKOW BOAE.

[Mpn nomoLLmM cMecnTenbHON BOPOHKY
Ha 6ypoBOI MOXHO NPUrOTOBUTD
pacTBOpbI B KOHLEHTPaLuK oT 5 Ao

10% no o6bemy. [Mpu NoBbILIEHHOM
YPOBHE YrNeBOAOPOAOB B 3aMeLLaeMOM
pacTBoOpe KOHLEHTpauuo NpoaykTa
cnenyeT YBENUYNTD.

YnenbHblii BEC
pH (koHu.)

Temnepatypa kunexus

Mpeumywecrta

= PacTtBop ana npombisku SAFE-SURF E
npeacTaBnAeT co60ii NoyTy
HeNTpanbHyto cMecb HenoHHbIX [1AB un
rmaponIbLHbIX areHToB;
MCNOoMb3yeTCA ANA 3MyNbrupoBaHna 1
YAEpXXaHuA 0cTaTKoB 6ypoBoro
pacTBopa ¥ ApYrux 0TN0XeHuil,
KOTOpPbIE MOTYT NOBPEAUTD
KONNeKTopCKMe CBOMCTBA
NpoAyKTUBHOrO nnacTa

= PacTBopbl 06bI4HO UMEIOT ypoBeHb pH
0T 7,5009,5, 4TO HE TONbKO
npejoTBpalyaeT BO3AENCTBME Ha
nnacTbl, YyBCTBUTENbHbIE K LEMEHTY
WK KUCIOTaM, HO M MoMoraeT
KOHTPONMPOBaTb NOTEHUNANbHYHO
KOppo3uio cTanu

= HenoHHbIN pacTBOp HE NOABEPKEH
BO3JeMCTBUI0 HOPMANbHOI0
cOoJep>kaHuA MOHOB KanbLWA, MarHna
unu 6apuA, NpUCYTCTBYIOLIMX B
60NbLUNHCTBE BUAOB BOAbI
3aTBOPEHUA

= He coaepxuT ankundeHon
3TOKCUNATOB

1 npu 68°F (20°C)
8.0
212°F (100°C)

WUcnonb3osanne o6o3HaveHua SAFE B Ha3BaHUM JaHHOTO NPOAYKTa He 3aABNAET M He NpearnonaraeT rapaHTuio
6esonacHocTv nepcoHana. MepcoHan, pa6oTatoLmil ¢ JaHHLIM MaTepuanom, 06A3aH 03HAKOMUTLCA U CleJoBaTb BCEM
MHCTPYKUMAM Mo 6€30MacHOCTY 1 NpaBUNbHOMY 06paLleHuto, coaepXalyumca B nacnopTe 6e30MacHOCTV MaTepuana
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SAFE-SURF NS

Pearentbl Ana 6ydepHbIX XXuaKoCTEN

Jlo6aBka SAFE-SURF NS aBnaetca
BbICOK03(hheKTUBHBIM, 3KOJIOrMYECKH
6e3onacHbIM, peareHTom Ana
04HO3TanHoro 3ameLLeHuaA

CKBaXXMHbI, KOTOPbIi 0TBEYAET BCEM
Tpe6oBaHMAM Npy NpoBeseHUM

CEpUN 3aMELLEHNIA C MHOTOKPaTHOM
NPOMbIBKOW C UCMOIb30BaHUEM
no6asku oaHoro Buaa. SAFE-SURF

NS npeacTasnaeT co6oit cMecb
HenoHHbIX [1AB, BKJIOYEHHbIX B CUCTEMY
pacTeoputenen. [pu ncnonb3oBaHnu

B 0YMCTKE CKBaXKMHbI, 3Ta Ao6aBKa
CMoCcoBCTBYET Pas3XuKeHuo,
pacTBOPEHUH W AUCTIEPUIPOBAHNIO
0CTaTKOB pacTBOpa Ha yrneBoA0opPoAHOIA
0CHOBE, 1, B KOHEYHOM UTOTE,

c03AaeT rnapomubHbIi

xapaktep cmaunaemocTi HKT

1 MeTannnyeckmx noBepxHocTen

B cTBONE ckBaxKuHbl. SAFE-SURF

NS aBnAeTcA HeapomaTM4eCKOi
cmecbto pacTeoputeneii n MAB ¢
BbICOKOI TeMMepaTypomn BCMbILLKK,

He cojep>Kalllei 061en3BeCTHbIX
KaHueporeHoB. OHa adhhekTUBHA
(pYHKUMOHNPYET B LULMPOKOM AManasoHe
TemnepaTypax 1 naeanbHo NOAXOAUT
AnA NpUMeHeHuA B ry6oKOBOAHOM
GypeHun.

Mpumenenue

Jo6aeka SAFE-SURF NS paspa6oTtaHa
npex[e BCero ¢ Lienbio UCMOoNb30BaHUA
B CTBOJIE HE(PTAHBIX 1 ra30BbIX CKBaXMH
ANA 04NCTKN BO BPEMA 3aMeLLeHusA
6ypoBbLIX PacTBOPOB Ha YrneBoJ0POAHON
1 CMHTETUYEeCcKOW 0CHOBaX nepen
Hayanom onepawuy 3akaHYMBaHuA.
SAFE-SURF NS pekomeHnayeTcs
NPUMEHATDb B KOHLEHTpaLuu oT 5 10 20%
(B 06bEMHOM OTHOLLIEHUM) B FNABHOIA
oyuwatowwen nayke. CoemectHoe
Bo3jencTeue pacteoputenen u MAB,

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa

3anax

YnenbHbl BEC
PacTBopumocTh (B BOgE)

TemnepaTypa BCMbILIKK

Bxoaawwmx B coctaB SAFE-SURF NS,
o6ecnevnBaeT ahdhekTUBHOE yAaneHue
TBEPAON (ha3bl U 0CTaTKOB GypoBOro
pacTBOpa BO BpeMA 3aMeLLeHnA 1
NPUBOANT CUCTEMY TPYO CKBaXKMHBbI

B ruapocunbHoe cocToAHKe 6e3
Heo6XoAuMOCTH NocneayLLei
npombiBku ¢ [MAB.

SAFE-SURF NS mo>HO npuroToBuTh
Ha 0CHOBE NPECHOMN N MOPCKOW
BoAbl. lo6aBKy Takxe MOXHO
BK/IKOUYMTb B COCTAB BbICOKOBA3KOIA
naykm AnA Nyylero yaaneHua
TAXeNoi TBepAon thasbl nepej
3aKa4KkoW OCHOBHOW OYMLLatOLLei
Maykm UAK MCronb30BaTb B Ka4YecTBe
BCMOMOraTenbHOro BbICOKOBA3KOMO
BeLLecTBa, 3aKa4ynBaemoro nocne
OCHOBHOW 0YMLLIAKOLLIEH NayvKm.
ToyHan KOHLEHTpaLMA NpoAyKTa 1
06bembl 6yhepHbIX/MPOMbIBOYHbIX
XWAKOCTeli 3aBUCAT OT TUNa pacTBopa
1 CKBAXWHHbIX YCIOBUIA. Pekomenzauuu
M0 KOHKPETHOMY NPUMEHEHMIO
BbIAAOTCA NOCNe KOHCYNbTaLmum

¢ npeactasutenem M-ISWACO.
CeaxuTech ¢ [pynnoit TeXHUYeCKOiA
noAnep>xku Ana nonyvyexna 6onee
noapo6Hoi MHdhopmaLmm.

Mpo3payHan XXUAKOCTb XENToro LpeTa

MpMATHBIA, UMTPYCOBbIN
070,85 800,95

Oy4eHb HU3KaA

158° F (70° C) (3akpbIThiii TUrens Setaflash)

Mpeumywectsa

= JKonoruyeckn 6e3onacHblii NPOAYKT,
He cojiep>xalluit 061L|eU3BeCTHbIX
KaHLeporeHoB

= JdbchekTuBHaa cmeck MAB/
pacTBopuTenb 3chpekTUBHO yAanAeT
C BHYTPUCKBAXXMHHbIX MOBEPXHOCTEA
ocTaTku 6ypoBoro pacTeopa Ha
YrneBojOPOAHON U CUHTETUYECKON
0CHOBax

= Copepxawmeca MNAB npupatot
ruapodunbHLINA XapakTep
CMaynBaemMocTi MeTanuyecknm
NoBepXHOCTAM, UCKN0YaA
Heo6X0AMMOCTb NPOBEJEHMA
nocneaytolei npombisku ¢ MAB

= [ToaxoanT ANA NPUMEHEHUA NpK
04MCTKe CTBOMA CKBaXMWHbI Nocne
6ypeHuA ¢ pacTBOPOM Ha BOJHOM
OCHoBe

= Bbicokana TemnepaTypa BCbILLKM

= Tpe6yeTcA MUHMMAaNbHOE BpeMsA
BO3JeNcTBUA

WUcnonb3oBanue o603HaveHnA SAFE B HazBaHuM NpofyKTa He yKa3biBaeT U He noapasymesaeT ero 6e30nacHoOCTb AnA
nepcoHana. [epcoHan, paboTatoLLuii ¢ 4aHHLIM MaTepuanom, 06A3aH 03HaKOMUTLCA U CNejoBaTb BCEM MHCTPYKLUMAM MO
6esonacHOCTY 1 NpaBunbHOMY 06paLleHunto, coaep kaliMmea B nacnopTe 6e3onacHocT MaTepuana
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Ounctutens ckBaxuHbl SAFE-SURF

0 ABNAETCA KOHLEHTPUPOBAHHOIA
cmecbto [AB, pacTBopuTtenei,
BbICOK03(hDEeKTUBHbIX FMAPOUIbHbIX
areHTOB, ANA O4UCTKM U 3aMeLLieHunA
pacTBOPOB Ha YrneBOAOPOAHOIA

1 CUHTETUYECKOi 0CHOBaX W

TBepAoi dasbl. OH achthekTMBHO
paspyluaeT hunbTPaLUOHHYH

KOPKY, 0Ka3blBaeT He3HAYUTENbHOE
BO3/1eiiCTBME Ha OKpYXXatoLLUyto cpeay,
npuaaeT ruapomnbHbIA XapakTep
cmaymaemocTu HKT n o6cagHoi
KOJOHHe.

Mpumenexue

Ounctutens SAFE-SURF O
npejHa3HayeH ANA 04UCTKM CTBONA
HehTAHbIX 1 ra30BbIX CKBAXXWH A0
Havana no6biuu. Ero pacTteopatoT

B NPECHOW MU MOPCKOIA Boge K
NPMMEHAIT B KayecTBe BydepHon
xuakoctu. SAFE-SURF O amynbrupyet
KOMMOHEHTbI pPacTBOPOB Ha
Yr1eBOAOPOAHOI U CUHTETUYECKOIA
0CHOBaXx B BOAHYI0 hasy, 1
npesoTBpaLLaeT NOBTOPHOE OTIOXEHNUe
CMOYEHHON HedhTbto TBEPAOI hasbl Ha
nosepxHocTAX Tpy6. Oumctutens SAFE-
SURF 0 He coep>xuT apoMaTU4eckux
YrneBoJopo/oB Wiu ankunceHonoBbIX
MOBEPXHOCTHO-aKTUBHbIX BELLECTB.

PacTBOpbI rOTOBATCA B KOHLEHTPALMK
oT 3 a0 10% no o6bemMy B BOPOHKE Ha
6yposoi. Cneayet ucnonb3osatb 6onee
KOHLIEHTPUPOBaHHbI pacTBop npu
6onee BbICOKOM YPOBHE COAEPXaHUA
YrneBsoJopo/ioB B 3amMeLLaeMoM
pacTBope, UK Npu 3ameLieHum
Heo6paboTaHHOro UK BbICOKOMIOTHOMO
pacTBopa.

SAFE-SURF O

Pearentbl gna 6ydgepHbix XXuaxkocTten

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa lMpo3payHan XnAKOCTb AHTAPHOrO LBETa

YnenbHblii BEC 0.95
pH (1% B Boge) 3
PacTBopumocTs (B Boge) pacTBOpUM
PactBopumocTb (B HedpTu pacTBOpUM

TemnepaTypa BCMbILIKK 153° F (67,2° C) (no meToay MeHckoro-MapTeHca)

Mpeumywecrsa

Cnoco6cTByeT yaep)kaHuto Kak
0cTaTKOB 6ypoBOro pacTBopa, Tak u
APYruX 0TNOXEHWiA, KOTOpbIe MOryT
NoBpPeanTb NPOAYKTUBHbIA NNacT

MoxeT ncnonb3oBaTbCA C MIOTHLIMM
CONAHbIMW pacTBOpPaMm AnA
06pa3oBaHuA YTAXENEeHHO
6ychepHOW XUAKOCTH

He nameHAeTcA noa BO34eNCTBUEM
HOPManbHOro Cofiep>XaHnA MOHOB
KanbumA, Mariua unu 6apua,
NPUCYTCTBYHOLWMX B 60MbLUMHCTBE
BMA0B 406aBNAEMON BOAbI

He coaepxuT ankundeHonoBbIX
3TOKCUNaToB

Orpannyenua

He HarpeBaTtb

WUcnonb3oBanue o603HaveHnA SAFE B HazBaHuM NpofyKTa He yKa3biBaeT U He noapasymesaeT ero 6e30nacHoOCTb AnA
nepcoHana. [epcoHan, paboTatoLLuii ¢ 4aHHLIM MaTepuanom, 06A3aH 03HaKOMUTLCA U CNejoBaTb BCEM MHCTPYKLUMAM MO
6e3onacHOCTY 1 NpaBuNbHOMY 06paLleHuto, coaepXkaliMMmca B nacnopTe 6e3onacHoOCT MaTepuana.
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SAFE-SURF W

Pearentbl Ana 6ydepHbIX XXuaKoCTEN

SAFE-SURF W aBnseTtca motoLueit
npucagkoii Ha ocHoge [1AB,
npejHa3Ha4yeHHON AnA yaaneHus
6ypoBoro pacTsopa Ha BOAHOI OCHOBE
1 ero ocTaTKoB U3 06CafHOMN KOMOHHDI,
Tpy6 1 HazeMHoOro 060pyA0BaHuUA.
I70T 3chheKTMBHBIA rMAPOCHUNbHBIA
0YMCTUTENb NOMOraeT B 3aMeLLEHUM
6ypoBoro pacTeopa u TBepAon asbl
13 TPy6 3KCNAyaTaLUMOHHBIX KOJIOHH,
4T06bl NOArOTOBUTL CKBAXMHY ANA
pa3sMeLLeHNA XUAKOCTI 3aKaHYUBaHUA.

Mpumenenne

XumpeareHT ana 3amellenna SAFE-
SURF W npumeHaeTcA B kadecTse
oumwatoLLeii 6ycepHoii XUaKocTy
mexay 6ypoBbIM pacTBOPOM Ha BOAHOIA
OCHOBE M XMAKOCTbtO 3aKkaHumMBaHuA. OH
aucneprupyeT TBepAyto a3y B BOAHOI
6ydbepHoii XnakocTi 1 npeaoTBpaLlaeT
nocneaytolee o6pa3oBaH1e TBEpPAOro
0CazKa npuv HenoABMXXHOM COCTOAHNN
6yhepHoii XMAKOCTW B HAKOMUTESIbHOW
emkocTu. Pacteop SAFE-SURF W Takxe
UCMOMb3YeTCA ANA 0YUCTKM Ha3eMHOMo
060pynoBaHNA M B Ka4ecTBe pacTBopa
AnA MbITbA 6YpPOBO.

Pacteop SAFE-SURF W po6asnaeTca
K MPOCTON MK MOPCKOIi BOAE

B KOHUeHTpaumum oT 1 go 10%

no o6bemy, B 3aBUCMMOCTY OT
Hanuuna Typ6yneHTHOCTU U CTEeNeHN
B3aumogeicTena. 06bI4HO Npu

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa
YnenbHblii BEC
pH (10% pacTsop)

Temnepatypa 3amep3aHus

3aMeLLeHNN CKBaXMHbI UCMOMb3YeTCA
KOHLeHTpauuAa 2-5% no o6bemy. Mpu
04MCTKE NOBEPXHOCTEN KOHLEHTpaLuA
cocTaenAeT 2-3% no o6bemy.

Kak B cnyyae ¢ no6biM 04McTUTENEM Ha
ocHoBe [TAB, HannyyLKii ounLLaroLLMIA
achhekT gocTuraeTcA npu 60MbLIMX
CKOpOCTAX NOTOKa.

Mpeumywectsa

AchcheKTMBEH NpU HU3KUX
KOHLIEHTpauuax

= MoxeT Mcnonb3oBaTbCA B COYETAHUM
C KaycTuyeckumu 6ydgepHbiMu
XMAKOCTAMM

= He cogepxuT ankundgeHonoBbix
3TOKCUNATOB, 9KONOTMYECKM
GesonaceH

= [IpegoTepallaeT ocaxaeHue Teepaoil
thasbl B BUAE TBEPAOro 0CajKa Ha AHe
KOHTEHEepOB UK CTBOMA CKBaXXMHbI

= be3s 3anaxa

= JchheKTBEH B MPECHOI 1 MOPCKOM
Boje

BecuseTHan XuakocTb
070,99 no 1,06

ot 108012

32°F (0°C)

OrpaHnyeHua

= 3amep3aeT npu TemnepaType HUXe
32°F(0°C)

= MoxeT Bbl3BaTb 0CaXaeH1e
OCHOBHbIX KOMMOHEHTOB MOtoLL el
npuUcaaKku BO BpEMA ANNTENbHOTO
XpaHeHA NpK NoBbILIEHHbIX
Temnepatypax. 06pa3oBaBLianca
TBepAan ha3a Nerko CHoBa
pacTBOPAETCA NPU CHUXKEHUN
Temneparypbl

WUcnonb3oBanue o603HaveHnA SAFE B HazBaHuM NpofyKTa He yKa3sbiBaeT U He noapasymesaeT ero 6e30nacHoOCTb AnA
nepcoHana. lepcoHan, paboTaroLLuii ¢ JaHHBIM MaTepuanom, 06A3aH 03HAKOMUTLCA W CNejoBaTb BCEM MHCTPYKLUMAM No
6e3onacHOCTY 1 NpaBuNbHOMY 06paLleHuto, coaepXkalMMmca B nacnopTe 6e3onacHoOCT MaTepuana.
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Pacteop SAFE-SURF WN aBnaetca
XUMPEareHToM AN NPOMbIBKM

nepej 3aMeLleHmeM, KOTopbIn
UCMONb3YETCA B KAYECTBE OUNLLAOLLEN
6ychepHoii xuakocTu mexay 6ypoBbim
pacTBOPOM Ha BOAHOW OCHOBE W
XWAKOCTbIO 3aKaHYMBaHuA. 3TOT
pacTBOp npeAcTaBnAeT co6oil CMecb
aHWOHHbIX 1 HenoHHbIX [1AB Ha ocHoBe
NOKO3bl, pa3peLLeHHblii K BbiGpocy B
Benuko6putanuu. Ounctutens SAFE-
SURF WN nomoraet B 3amelLeHum
pacTBopa ¥ TBep/oii thasbl U3
aKcnayaTauNoHHBIX KOMIOHH, 4TO
o6ecneynBaeT XOpOLLYO 04MCTKY
CTBO/A CKBaXXUHbI.

Mpumenexue

SPacTtop SAFE-SURF WN
npejHa3HaueH AnA yaaneHuA ocTaTKoB
6ypoBoro pacTeopa Ha BOAHOM
0CHOBE, @ TaK)Xe MacnAHOMN NeHKU 13
06cafHoii KONOHHBI, TPY6 M Ha3eMHOro
o6opyaosaHuA. OH ucnonb3yeTca B
KayecTBe ouunLlatoLeir 6ycdhepHoi
XNAKOCTY MeXAy 6ypoBbIM pacTBOPOM
Ha BOJHO 0CHOBE U XMIKOCTbIO
3aKaH4YMBaHUA, B Ka4eCTBE 04NCTUTENA
ANA HaseMHoro 060pyAoBaHuA, a

SAFE-SURF WN

Pearentbl gna 6ydgepHbix XXuaxkocTten

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa

YnenbHblii BEC

pH

TemnepaTypa 3acTbiBaHUA

TemnepaTypa BCMbILIKK

TakXe B KauyecTBe pacTBopa AnA
MbITbA 6ypoBoi. 06b14HO SAFE-SURF
WN npuMeHAT B KOHLUEHTpauuu oT

1 10 10% no o6bemy, B 3aBUCMMOCTM
OT CKOPOCTM NOTOKA W CTENEHU
3arpAsHenus. Npu 3ameLleHum
CKBa)XXMHbI MCNONb3YIOT KOHLEHTPaLNo
ot 5 10 10% no o6bemy. [inA o4ncTKM
MOBEPXHOCTEl KOHLeHTpauma
cocTasnaeT 2-3% no o6bemy.

Pacteop SAFE-SURF WN no6aBnaetca
K MPeCHOM UM MOPCKOM BOJE, a Takxke
B Ka4eCTBE ruapounbHOro areHTa
ero 406aBNAKT B BbICOKOBA3KME
6ydepHble xunakocTu. Kak B cnyyae ¢
no6biM o4ncTUTEeNnem Ha ocHose [AB,
HaunyyLWuii o4mwaroLmii addekT
AocTuraetca npu 6oNbLLIMX CKOPOCTAX
noToKa.

BA3kan maKocTb XenToro ygeTa
1,03 kr/n

0K010 5

32°F(0°C)

HeBocnnameHswowuica

Mpeumywectsa

= [lopnaeTca 6monoruyeckomy
Pa3noXeH o, HEBOCMNIaMEHAOLLIMIACS,
paspeLueH kK c6pocy B
Benuko6putanum (OCNS, Kateropuak)

JdhhekTMBHO yAanaeT BOAY, pacTBOp
¥ MacnAHYI0 NeHKY U3 060pyA0BaHNA

= [ToHMXeHHaA BoJHAA TOKCUYHOCTb

JchheKTMBEH B HU3KMX
KOHLieHTpauuax

He TpebyeT 0co60i 0CTOPOXHOCTM
MpwW UCMOMb30BaHUM B HOPMalbHbIX
yCNoBuAX

OrpaHnyeHua

= TemnepaTypa 3acTbiBaHuA okono 32° F
(0°C)

WUcnonb3oBanue o603HaveHnA SAFE B HazBaHuM NpofyKTa He yKa3sbiBaeT U He noapasymesaeT ero 6e30nacHoOCTb AnA
nepcoHana. lepcoHan, paboTaroLLuii ¢ JaHHBIM MaTepuanom, 06A3aH 03HAKOMUTLCA W CNejoBaTb BCEM MHCTPYKLUMAM No
6e3onacHOCTY 1 NpaBunbHOMY 06paLleHunto, coaepxkaliMmea B nacnopTe 6e3onacHocT MaTepuana
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SAFE-SURF Y

PearenTbl gna 6ychepHbix U NPOMbIBOYHbIX XKUAKOCTEH

Jlo6aBka SAFE-SURF* Y aBnaetca
CMECbH NOBEPXHOCTHO aKTUBHbIX
BelecTs ([MAB) u Bbicok03hdheKTUBHbIX
rMapochUnbHLIX areHToB, KOTOpaA
MCMONb3YeTCA ANA 0YNCTKY U
3amMelLeHnA 6ypoBbIX pacTBOPOB

Ha BOAHOW, YrIEBOJOPOJHON U
CUHTETMYECKO 0CHOBAX W TBepAoi
thasbl. lo6aBka SAFE-SURF Y

yAanAaeT ocTaTku 6ypoBoro pacteopa
13 06cagHOMN KOMOHHBI, TPY6 1
o6opyaoBaHuA Ha noBepxHocTy. OHa
3MYNbrupyeT KOMMNOHEHTbI 6YPOBbIX
pacTBopax Ha yrnesoopoaHON 1
CUHTETNYECKON 0CHOBAX B BOAHOW
thaze 1 NpeaoTBpaLLaeT NoBTOPHOE
0TNnoXeHue ruapoobHoii TBEPAON
thasbl Ha noBepxHocTAx Tpy6. lob6aBka
SAFE-SURF Y achchekTmBHO paspyliaeT
(hbunbTPaLMOHHYIO KOpPKY, OKa3blBad
He3HaunTenbHoe BO3AeicTBME Ha
OKpyXXatoLLyto cpefy. 3TOT CUAbHbII
rMApothUNbHbIA 0YUCTUTENb NOMOraeT
3amelLatb 6ypoBOii pacTBOP M TBEPAYH
thasy n3 HKT n 06cagHOM KONOHHBI

1 o6ecrneynBaeT 04MCTKY CTBONA
CKBaXXWHbI Nepej Ucnosb3oBaHnem
XMAKOCTU 3aKaHuMBaHuA. NpumeHeHne
[006aBK1 CNOCOBCTBYHOT CHUXEHMIO
pacxofoB Ha hUnbTPaLUIO, MeHbLIEMY
3arpA3HEHNIo NPOAYKTMBHOMO NiacTa,
MOBbILIEHNIO NPOAYKTUBHOCTH
CKBaXXMHbI U CHUXXEHUIO COBOKYMHbIX
Pacxof0B N0 CKBaXMHe.

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa

3anax

YaenbHbl BEC

pH (koHu.)

TemnepaTypa nnaBnexua
TemnepaTypa BCMbILIKM

PacTtBopumocTb

Mpumenenne

[Jo6aeka SAFE-SURF Y npeaHasHaveHa
cnewuuanbHo AnA 04UCTKW CTBONA
Hed)TAHbIX 1 ra30BbIX CKBaXXMH Nepej
3aKaHYNBaHWMEM MNK Ha4yanom Jo6bIun.
[Jlo6aska SAFE-SURF Y ucnonb3yetca B
KayecTBe ouuLlatoLlero 6ychepa mexay
6ypoBbIM PAaCTBOPOM U XXUAKOCTbHO
3aKaH4YMBaHWA; e MOXXHO pacTBOPATb
B NPECHOV BOJie, MOPCKOW Boje

Unu conAHom pacTeope. PacTBopbl
roTOBATCA B KOHLEHTpaumum oT 6 1o 12%
no o6bemy, B 3aBUCUMOCTY OT Nojauu
HacoCcoB, BpeMeHMW BO3eiCTBUA U
CTEMNEeHM 3arpAsHEeHUA.

Mpeumywecrea

= lo6aBka SAFE-SURF Y npeacTaBnaet
c0060ii NOYTM HENTPaNbHYH HENOHHYIO
cmecb [TAB 1 ruapodunbHbIX areHTos;
UCMONb3yeTcA ANA IMYNbrUPOBaHNA U

Mpo3payHas XnaKocTb
Ankoronb

070,95 5o 1,05

7

<32°F(0°C)

>212°F (100°C)

CmeLimBaeTca ¢ BOAOIA

yAep>xaHua ocTaTkos 6ypoBoro
pacTBopa U ApYrux 0TA0XeHuiA,
KOTOpPbIE MOTYT NOBPEAUTD
KONNeKTOpCKMe CBOICTBA
NpoAyKTMBHOrO nnacTta

PacTBopbl 06b14HO UMEIOT ypoBeHb pH
0T 71009, 4To no3BonAeT
KOHTPONMPOBaTb NOTEHUNANbHYH
KOpPO3uio cTanm

HewoHHbIit pacTBOp He NoABepXeH
BO3/e/CTBUI HOPManbHOM0
COJiePXXaHNA MOHOB KanbLMA, MarH1aA
unu 6apua, NPUCYTCTBYHOLUNX B
60NbLUMHCTBE BUAOB BOAbI
3aTBOpeHunA

He cogepxut ankundperon
3TOKCWNATOB

Jlo6aska SAFE-SURF Y umeet
WKENTYo» KaTeropuro no
3Konormyeckoii knaccudmkauum B
Hopserum

WUcnonb3oBanue o603HaveHnA SAFE B HazBaHuM NpofyKTa He yKa3sbiBaeT U He noapasymesaeT ero 6e30nacHoOCTb AnA
nepcoHana. lepcoHan, paboTaroLLuii ¢ JaHHBIM MaTepuanom, 06A3aH 03HAKOMUTLCA W CNejoBaTb BCEM MHCTPYKLUMAM No
6e3onacHOCTY 1 NpaBuNbHOMY 06paLleHuto, coaepXkalMMmca B nacnopTe 6e3onacHoOCT MaTepuana.
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Jlo6aBka SAFE-T-PICKLE*

ABNAETCA BbICOKO3(PHEKTUBHBIM,
HeapomaTU4Yeckum pacTBOPUTENEM
Tpy6HOIA CMa3Ku C BbICOKOW
TemnepaTypoi BCMbILIKK, HE
cofiepXaLum 06LIen3BeCTHbIX
KaHueporeHoB. I hekTUBHO
0YMLIAET pacnpocTpaHeHHbIE
COEJMHEHNA Ha OCHOBE Meay W LIMHKA.
BbicTpoaencTByOLLEMY pacTBOPUTENHO
SAFE-T-PICKLE TpebyeTca
MWUHUManbHOe BpemA BO3AeiCcTBUA,
OH 3(hcheKTUBEH NpY Pas3NIMYHbIX
TemnepaTypax ¥ UAeanbHo NOAXOAUT
ANA NpUMeHeHusA B rny6oKoBOJHOM
6ypeHum.

Mpumenexue

SPacTtBoputenb SAFE-T-PICKLE
yAanAaeT U3NULLHIOW TPYOHYHO

CMa3sKy, KOTOPYI0 UCMONb3YHT ANA
cma3blBaHUA TPYyOHOI pe3bObl BO
BpeMmsA CNycKONoAbEMHbIX ONepaLmii.
IhheKTMBHOCTL OYUCTKM 3aBUCHUT

0T CKOPOCTM NOTOKA W OT BPEMEHU
Bo3aeiicTBuA. pn ckopocTu notoka 120
(hyTOB/ MUH PEKOMEHAYETCA KOHTaKT
NPOAOMKNUTENBHOCTHIO MATb MUHYT
(36,6 M/MuH). 3akaunBaHue B 6ypoByHo
KOMOHHY JO/MKHO NPOA0MKATLCA A0
Tex nop, noka pacTeopuTb He ByaeT
HaX0AMTbCA B HECKONbKNX 6appensax ot
KOHL:a KONOHHbI. 3aTeM pacTBOpUTENb
LOMXEH 6bITb HanpaeneH 06paTHbIM
NOTOKOM W3 CKBaXMHbl HA MakCUManbHO
JonycTUMOil ckopocTy ana 6onee
MONHOIO YAaNeHNA MHOPOAHBIX YacTuL,
BbIYMLLEHHBIX U3 TPY6bI. Ecnin nocne
LMpKyAALMK pacTBOpUTENA TPYBHOIA
CMas3Ku Mcnonb3yeTcA TpaBuibHanA
KMCnoTa AnA yAaneHua 0TNoXKeHNI

Ha cTeHKax Tpy6, pacTBopuTena u

SAFE-T-PICKLE

Pearentbl gna 6ydgepHbix XXuaxkocTten

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa

3anax

YnenbHbiit Bec (Specific gravity)
PacTBopuMocTh (B BOgE)

TemnepaTypa BCMbILUKM

0TpaboTaHHOM KMCNOTbI, MPOMbIBOYHbIE
XXWUAKOCTW, BbIXOAALLME U3 CKBAXMHBI,
He JOJIKHbI CMeLLNBaTbLCA A0

NONHOW HENTPanU3aunUmn KUCOTbI
KanbLMHUPOBaHHOMN cofoii (2 dhyHTa
[0,9 kr] Na2C03 / rannox 15% HCI).

[na nonHoro ounwieHua 6ypoeoi
KONOHHbI OT MHOPOAHBIX YacTuL nocne

CkopocTb 3aKauku 06bem
(6appenu/muH) (rannoHbi)
2.0 420
25 525
3.0 630
35 735
4.0 840
45 945
5.0 1,050

MCMONb30BaHNA TpaBUIbHOMO pacTBopa
noTpe6yeTcA ABe NPOMbIBKM C NOSIHbIM
3anonHeHnem 06bema KoJIOHHbI.

[Tpumep: 06bEM/CKOPOCTb 3aKauky,
Tpebyowmeca ana obecnevyeHns
BO3Je/ACTBMA NPOAOIIKUTENBHOCTbIO
5 MUHYT B 6YpMnbHON KOMOHHE
ImameTpoMm 5,5 aroiima (139,7 mm) n
Becom 24,7 chyHTOB:

Mpo3payHas XnaKocTb
MpMATHBIA, UMTPYCOBbIN
0.82

O4eHb HU3KaA

144° F (62° C) (nocTOAHHO 3aKpbITbIA TUrenb)

Mpeumywectsa

= [IpeBoCX0AHbI pacTBOPUTEND ANA
yaaneHua Tpy6Hoii cmMasku

= JchchekTUBHO pacTBopAeT
TpyAHOyAanAeMyto CMasKy Ha MeJHoM
0CHoBe

= BbicokaA TemnepaTypa BCMbILLKM

= He copepxuT 06L1en3BeCTHbIE
KaHLeporeHbl

= He coaepXuT onacHble KOMMNOHEHTbI
(6en3on, aTunbeH3on, Tonyon, Kcunon)

= Tpe6yeT MUHUMANbLHOro (~ 5 MuH)
BPEMeH BO3eNCTBMA

OrpaHnyeHnua

= He pekomeHnayeTca npamoe
cMelumBaHue ¢ kucnoton. Kucnoty,
BO3BPALLAIOLLYIOCA U3 CKBAXMHbI
Heo6X0AUMO HeRTPann3oBbLIBaTL NPK
NOMOLLY KaNbLUHUPOBAHHON COAbI (2
tpynTa [0,9 kr] Na2C03/rannoH 15%
HCl)

WUcnonb3oBanue o603HaveHnA SAFE B HazBaHuM NpofyKTa He yKa3sbiBaeT U He noapasymesaeT ero 6e30nacHoOCTb AnA
nepcoHana. lepcoHan, paboTaroLLuii ¢ JaHHBIM MaTepuanom, 06A3aH 03HAKOMUTLCA W CNejoBaTb BCEM MHCTPYKLUMAM No
6e3onacHOCTY 1 NpaBunbHOMY 06paLleHunto, coaepxkaliMmea B nacnopTe 6e3onacHocT MaTepuana
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WELL COMMISSIONER (WC)

Cneynann3npoBaHHbie MHCTPYMEHTbI: NHCTPYMEHTbI ANA NPOBEAEHNA TEeCTUPOBAHNA FEPMETUHHOCTH
nojBecKu NoTainHon 06caiHON KOJIOHHbI

YHukanbHocTb UHCTpyMeHTa WELL
COMMISSIONER?*, BxoadALiero B
nakeT peLleHuii AnA NOBbILLEHUA
npoaykTuBHOCTH ckBaxxuHbl (Wellbore
Productivity*) ot komnanuu M-I
SWACO, 3akntoyaeTca B TOM, YTO €ro
KOHCTPYKLMA NO3BONALT NPOBOAUTD
rMAPaBIUYECKNE UCTIbITaHNA Ha
repMeTMYHOCTb NOTalHoI 06cagHo
KONOHHbI NOCPEACTBOM CHUXEHNA
JaBneHnA cTonba XUAKOCTHU HuXKe
MnacToBOro AaBfiEHNA B MPOCTPAHCTBE
0T NoABECKM noTaitHon o6cagHoM
KONOHHbI A0 6alimaka 0JHOBPEMEHHO
C 0YMCTKOM CTBOMA CKBaXMHbI. C
MOMOLLbH JAHHOT0 MHCTPYMEHTA MOXHO
BbINONHATL NOA06HbLIE UCCIEA0BAHMA
B nito60e BpeMA B TeYEHUE BCEro
cpoka aKcnayaTaunuy CKBaXKuHbl.

B He3aBucMMoOCTH OT TOFO, KOraa
CMyCKaeTcA UHCTPYMEHT, Pe3ynsTaToM
ABNAGTCA CYLIECTBEHHAA IKOHOMUA
BpeMeHM paboTbl GypoBOii yCTaHOBKM
M0 CPaBHEHWIO C NPUMEHEHNEM
ApYrux MeToA0B rMAPaBINYeCcKnxX
UCMbITaHWA Ha FTEPMETUYHOCTb
noTanHoi 06caAHOI KOJIOHHBI.

[Mpn ncnonb3oBaHuK cucTem Ha
YrneBoAOpOAHOI 0CHOBe HabnoaaeTcA
3HauNTeNbHOE cokpalleHne 06bemMoB
HedhTe3arpA3HEHHON MOPCKOM BOAbI MK
COJNAHBIX PacTBOPOB.

OTnuumTenbHblie yepTbl

lpumeHenne nHcTpymenta WELL
COMMISSIONER uckntouaet
Heo6X0AMMOCTb B KOHTPONMPYEMOM
3aMelLLeHNN BCell CKBaXMWHbI Ha
XXMAKOCTb MEHbLLEN NNOTHOCTY C
NOMOLLbH0 APOCCENA NPU 3aKPbITOM
6noke npeBeHTOPOB. Takxe noABAAeTCA
BO3MOXHOCTb He NPOBOAUTb OTAENbHbIA
cnycK ¢ U3BNIEKaeMblM Nakepom

ANA NPOBEAEHNA NCCNeJ0BaHUA,

YTO 3HAYNTENbHO 3KOHOMUT BpeM#A
paboTbl 6ypoBOW YCTAHOBKM.

bnarogapa yctpoiictey WELL
COMMISSIONER rugpaBnuyeckue
UCNbITAHWUA HA FePMETUYHOCTb MOXHO
npoBoANTbL Ha 06CafHOI KONOHHE

unu noTtaiHomn o6cagHoi konoHHe. B

pe3ynbTaTe NPUMEHEHNUA UHCTPYMEHTa
HabnoAaeTcA 3HauYnTeNbHoe
yMeHblUeHne 06beMOB 0TX0/I0B B Buje
3arpA3HEHHbIX XUIKOCTEI.

MpuHumn pa6oTbi

Unctpyment WELL COMMISSIONER
CMycKaeTcA B CKBAXWHY Ha 6YPUIIbHbIX
Tpy6ax B TaKOM NONOXXEHUM, 4TOObI
€ro MOXHO 6bIJI0 YCTaHOBUTb Ha
MONUPOBAHHYH NOCaA0Y4HYH0 MY(TY
(PBR) noaBecku noTaiiHoit o6cagHoi
KOMOHHbI, KOr1a KOMMOHOBKA ANA

0YMCTKN HAXOAMTCA Ha NPOEKTHOIA
rny6uHe. BcTpoeHHbIi dhoHapb

RAZOR BACK npoBoauT 0uncTky

nepes repMeTUYHbIM YNJIOTHEHUEM

¥ NOATOTaBUBAET 30HY YCTaHOBKM
camoro MHcTpymeHTa. Bo Bpema crycka
B CKBaXXMHY NepenyckHOW KnanaH

Mo repMeTUYHbIM YNNOTHEHUEM
OTKPbIT, N03TOMY MOXHO NPOBOAUTb
LMPKYNALMIO Ha BbICOKOW CKOPOCTH, NpU
3TOM XMAKOCTb He GyAeT NPOXOAUTb
BOKPYF BHELUHER YacTu repMeTUYHOro
ynnotHeHua (Puc.1).

Oco6eHHoCTH
LlenbHbiit kopnyc

BcTpoeHHblit dhoHapb Razor back®
(ckpebok)

LlenbHan onpaBoyHan cpesa ana
06paboTkmn noTaiHoii 06caaHoi
KONOHHbI

BcTpoeHHbIii nepenyckHoM KnanaH
NoA repMeTUYHbIM YNIOTHEHUEM

= CTaHAapTHbIA MHCTPYMEHT paccynTaH
Ha nepenaa aasnexuna ao 5000
thyHTOB/KB.At0IIMOB (345 Gap) n
Temnepatypy Ao 302° F (150° C)

= /IHCTPYMEHT BbICOKOr0 A1aBNeHNA
paccuuTaH Ha nepenag AasneHna ao
7000 chyHTOB/KB.AtOIIMOB (483 Gap) u
Temnepatypy Ao 302° F (150° C)
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Mpeumywecrsa

= CokpalieHue BpeMeHn GypeHna u
yAyyLieHWe KavecTBa 04UCTKM CTBONA
CKBaXXMHbI

= [IpocToTa akcnnyaTaumm

= B03MOXHOCTb NpoBeAeHNA
rMapaBAUYECKUX UCMbITAHWIA Ha
repmMeTUYHOCTb NOTaNHo 06caaHo
KOJIOHHbI OJHOBPEMEHHO C 04YMCTKOM
CTBOJNIAa CKBAXMHBI

= Bo3moXHOCTb NpoBeAeHnA onepaumit
6ypeHuna u copesepoBaHuA npu
HaNN4YMM MHCTPYMEHTA B KOMMOHOBKE

= CokpalleHue o6bema 0TX0/10B

Wcnonb3oBanune WHCTPYMEHTa

Mocne ycTaHOBKM 0npaBo4HOM ipesbl
ana 06paboTkM NoABeCKN NOTaNHOM
06cajiHON KONOHHbI Ha NONUPOBaHHOM
nocajjo4HON MychTe, ee MOXHO npu
Heo6X0AMMOCTN UCNO/b30BaTb

AnA 06paboTKM BEPXHeN YacTu
MONMPOBaHHOI N0Caf04HON MydhTbI.

B cnyuyae cnycka HiXXe MUHCTPYMEHTa,
nonupyowan chpesa MOXeT ObITb
MCNoNb30BaHa A 0YUCTKU BHYTPEHHEIR
MOBEPXHOCTU MY(OThI.

lMocne aToro B BEPXHWIi y4acTok
GypunbHoii Tpy6bl 3aKkauMBaeTCA
pacTBOP HM3KOW NNOTHOCTY Ha

BOJHOW MNK YrneBoA0POLHOI OCHOBE
JNA CHUXEHMA r’MApoCcTaTUYecKoro
JlaBNeHMA B NPOCTPAHCTBE OT NOJABECKM
noTanHoii 06caaHol KONIOHHbI A0
6awwmaka. [Mpu coxpaxatowemcaA
NpOTUBOAABNEHUMN B BYpUNbHOIA
Tpy6e, MHCTPYMEHT ONyckaeTcA Ha
noABecKy noTaiiHoi 06cafHON KONIOHHBI,
yCTaHaBNMBaeTCA repMeTUyHoe
YNNOTHEHME U 3aKpbIBAETCA
nepenyckHoi knanaH. Bo Bpema
CTpaBNMBaHWA NPOTUBOAABNEHMA
NPOBOAMTCA rnapaBnnyeckue
UCMbITaHMA HAa FepMETUYHOCTb
noTanHoii o6caaHOl KOIOHHBI, BX0Ae
KOTOPbIX KOHTPONIMPYETCA NOBbILLEHNUE
AaBneHua B 6ypunbHoii TpyGe,
yKasblBatolLee Ha nputok (Puc. 2).

Mocne 3aBepluexna pa6or,

Heo6X0AMMO BOCCTaHOBUTb UCXOAHOE
NPOTMBOAABIIEHNE, MOAHATD
MHCTPYMEHT, 4T06bl 0CBOOOANTL
repMeTMYHOE YNNO0THEHNE U OTKPbITb
nepenyckHoi knanaH. Tenepb MOXHO
MPOBECTH onepaLuu No 04YUCTKE W
nepeBoja CKBaXXWHbl Ha XWAKOCTb
3aKkaH4MBaHuA. [nA nosbileHuA
CKOPOCTM LMPKYNALMN HaJl NOABECKOA
noTanHoi 06caaHOl KOIOHHBI MOXHO
UCNOMb30BaTb MHOrOGYHKLMOHANbHbINA
LMPKYNALNOHHBIA MHCTpymeHT (MFCT).

JKcnnyaTayuoHHble
napameTpbl

IEcnu nnaHupyeTca ucnonb3oBaTtb
MFCT n WELL COMMISSIONER 8

0/lHO KoMMoHoBKe, kKomnaHua M-I
SWACO roToBa npoBecTy aHanu3

MaxkcumanbHan
CKOpOCTb BpaLyeHua

[vameTp nHcTpymeHTa
(o6cagHOi KONOHHDI),

AIOAMbBI NPy HaTAXXeHUH, 06/MuH
7-8s 100
95/5 — 10%/, 120

CKPYUMBAIOLLMX M OCEBbIX HArpy30K

Ha KOMMOHOBKY ANA NOATBEPXAEHUA
3(hheKTUBHOIO HATAXEHMA KONOHHbI Y
NoABEeCKMW NoTalHo 06CaHO| KONOHHbI
BO BpeMmsA crnycka B CKBaXXMHy 6e3
BpaLLeHua co ckopocTbio 150 dyTos/
MUH (46 m/mun). Mpu 0gHOBpEMEHHOM

cnycke WELL COMMISSIONER v MFCT,
athchekTUBHaAA Harpy3ka (HaTaxeHue)
konoHHbl Huxe WELL COMMISSIONER
JOJIXKHA COCTaBNATb, N0 KpanHei

mepe, 10000 coyHTOB (4536 Kr), KOrna
WHCTPYMEHT HaxoauTcA Ha paboyeii
rny6une. Mpu apyrux sHaueHuax,
cnefyeT pacCMOTPETb BO3MOXHOCTb
YBEIMYEHNA HOMUHANBLHOIO 3HAYeHUA
ana aktusauuu MFCT unu cnycka
MexaHU4ecku ynpaBnaeMoro

MFCT ycuneHHoi KOHCTPYKLWN UK
A06aBNeHNA Harpy3ku Ha HUXKHIOK
yacTb GypunbHoii KonoHHbI 3a cyeT YBT.

PekomeHnayeTca ucnonb3oBatb
nonupytouyto ppesy Huke WELL
COMMISSIONER ana nonuposkm
BHYTPEHHeil 4acTu MyTbl AN1A KONOHH-
HaZACTaBOK. 3TO NO3BONAET CHU3UTD
0MacHOCTb CKOMNEHUA LIEMEHTHOMN KOPKM
WU ApYrUX UHOPOAHBIX YacTuL, KOTopble
MELLalT YCTaHOBKE MHCTPYMEHTa Ha
MychTe AnA KONOHH-HaACTaBOK UNu
MONMPOBAHHOM NOCaA04HON MydhTe.
MakcumanbHan ckopocTb cnycka u
noAbema UHCTPYMEHTa cocTaBnAeT

150 chyToB/MUH (46 m/MuH). JocTuub
HY)XHOI0 AaBJIEHMA NPU NPOBEAEHUM
TMAPaBNUYECKUX UCMbITAHWIA Ha
repMeTUYHOCTb NoTaiHoi o6cagHom
KONOHHbI BO3MOXXHO TONbKO NPy
YCI0BWM, YTO OKOHYaTeNbHaA

MakcumanbHaa
Harpy3Ka Ha
MHCTPYMEHT Npu
BpavyeHun,yHTbI (Kr)

MaxkcumanbHaa
CKOpOCTb BpaLyeHna
npu cXKaTuu, 06/muH

60 5,000 (2,268)
90 10,000 (4,536)

BEeNIMYMHA Harpy3KM Ha cucTemy
nojBecku noTaiiHoi o6cafHoi

KONOHHbI HaX0ANTCA B Npejenax
aKcnnyaTaLWoHHbIX NapameTpoB.

(9M\) HINOISSININDY TIIMN :S|0oy Jsa] doj Jaur :sjoo) pazijerdadg




BRISTLEBACK REDRESSABLE

Cneuuanmuposauﬂble WHCTPYMEHTLL “HCprMeHTbI ANA OYNCTKH oﬁcanuoﬁ KOJIOHHbI

YHUKanbHaA KOHCTPYKLMA LLETKM
BRISTLEBACK REDRESSABLE* B chopme
thoHapa o6ecneynBaeT yBeNM4eHne ee
pecypca. [1pn Heo6xoAMMOCTM laHHaA
KOHCTPYyKUMA o6ecneynBaeT NpocToTy
nepeocHacTKN Ha yAaneHHOoii lokauum,
9KOHOMA BpeMA 1 NMOBbILLAA YPOBEHb
o6cnyxuBanua. IchpekTuBHaA, NpoyHan
1 rnbkan KOHCTPYKLUMA MHCTPYMEHTa
o6ecneynBaeT BbINOHEHNE CNOXHbIX
onepauuii nepe 3akaH4yuBaHnem
CKBaXXWHbI/UCMbITAHWNA NAACTOB NPy
nomoliy 6yposoro nHctpymeHTa (DST)
¥ NPOBEAEHUE OYUCTKM CKBAXUHbI BO
BPeMA KanuTanbHOr0 PEMOHTA.

Mpumenexue

LleTka BRISTLEBACK REDRESSABLE
ABNAETCA HEOTHEMIIEMOIA YACTbHO
6ypUnbHOI KONOHHbBI M NPeAHa3HaYaeTCH
ANA 0YUCTKN BHYTPEHHEN NOBEPXHOCTH
06caZHOii KONOHHbLI BO BpEMA CMycka
TPy6bl B CKBaXMHY. UHCTPYMEHT

MOXET UCMONb30BaTLCA B COCTABE
60NbLIMHCTBA KOMMOHOBOK ANA BYpeHus,
(hpe3epoBaHNA U NONUPOBKM, @ TAKXKe
BO BpPEMA pacxaXuBaHuA 1 BpalleHnA
6e3 noBpex/JeHnsA 06CcafHOI KONOHHbI 1
Apyroro 060pyAoBaHuA.

OcobeHHocTH

bonee npoaonXnuTenbHbIA CPOK
cny>0bl LETKN 3a c4eT cBO6OAHOIo
BpaLleHus

CamoueHTpupyroLimitca hoHapb ¢
rMoKOoi MeTannIM4Yeckoi LLeTKo
MpumeHAeTcA B 06CafHbIX KONOHHAX W
noTanHbIX 06CafHbIX KONIOHHAX BCEX
CTaHAapPTHbIX pa3MepoB

MocTaBnAeTcA ¢ AONONHUTENbHBIMU
3aMkamu 1 MycpTamu nog
CTaHAapTHble TUMOpasmepsbl
OypunbHbIX TPY6

Haknaakv WweTkun nerko 3aMeHATCA

Ha MecTe YCTaHOBKU

Mpeumywectsa

PasmbiBatoLLee aencteme
VHCTPYMeHTa o6ecneynBaeT YNCcToTY
CTEHOK Tpy6

Hespaliatoumeca mycgToBble
cTabunusatopbl u hoHapb
npeAoTBpaLLalT U3HOC UK
noBpeXaeHne 06cagHoN KONOHHbI U
LLeTKM MHCTPYMEHTA BO BPEMSA
BpaLleHua

CamoueHTpupyowwmitica choHapb
o6ecneynBaeT paBHOMEPHYH 04UCTKY
BHYTPEHHeli NOBEpXHOCTU TPY6bI Npu
pasfnyHbIX yrnax HakioHa cTBONa
CKBaXXUHbI

YnanaeT TBepAble YacTuLbl 6YpoBoro
pacTBOPa, LLeMEHTHbI# KaMeHb,
OTNIOXKEHMA Ha CTeHKaX TPy
IKOHOMUT BPEMA U CHUXKAET
Tpe6oBaHNA K BCOMOraTelbHoMy
o60pynoBaHno
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HEAVY-DUTY RAZOR BACK CCT YCUNTIEHHOW
KOHCTPYKLUWK (HDRB)

Cneuuanusuposauuble WHCTPYMEHTbI: “HCprMEHTbI ANA OYNCTKH oﬁcanuoﬁ KOJNOHHBI

UHcTpymenT Razor Back CCT

(nnA o4ncTKM 06caaHON KONOHHBI)
YCWUIIEHHOW KOHCTPYKLIMW, BXOAALLMIA

B NaKeT peLleHuii AnA NoBbIlLEeHUA
NPOAYKTUBHOCTU CKBAXMHbI OT
komnanum M-1 SWACO, cocTouT U3
BbICOKOMPOYHOr0 LieNIbHOro Kopnyca
AnA NPoBeAeHNA KOMMIEKCHOM 04NCTKM
CTBOMA CKBaXXMHbI. 1o cpaBHeHWUto co
cTaHAapTHbIM ycTpoiicTBom Razor
Back CCT, uHcTpymenT Razor Back
CCT ycuneHHOiA KOHCTPYKLIMM MOXHO
UCNonb30BaTh Npy Gonee BbICOKOM
CKOPOCTM BpaLLEHNA U Harpy3Kke Ha
JI0110TO, NO3TOMY JaHHbIA UHCTPYMEHT
XOpOLLO NOAX0AUT AnA pa3bypuBaHua
0CTaTKOB LieMeHTa BHYTpM NoTaiiHoii
06cafiHO KONOHHbI Unu o6caaHoi
KOJOHHBI.

Mpeumywecta

AZOR BACK CCT ycuneHHoii
KOHCTPYKUWKW ABNAeTCA Gonee
9hheKTUBHbIM, MPOYHBLIM 1
6e30nacHbIM UHCTPYMEHTOM MO
CPaBHEHWIO C APYrUMUW KOHCTPYKLMAMMU,
No3TOMY NOAXOAUT ANA UCNONb30BaHUA
npu Nto60i 04NCTKE CKBAXKMHBI

unm o6cafHom KonoHHbl. OH MoXeT
BbliepXuBaTh 60/ee BbICOKUE CKOPOCTM
BPALLEHMA 1 Harpy3Ky Ha J0N0To

Mo CPABHEHWID CO CTAHAAPTHbLIM
ycTpoiicteom RAZOR BACK CCT.

CamoueHTpupytoLminca dpoHapb
o6ecneynBaeT paBHOMEPHYH 04YUCTKY

Oco6eHHocTH

= CamoueHTpupytowmiica hoHapb ¢
rMOKMMU Ne3BUAMM

= LlenbHblil KOpMyC NOBbLILIEHHO
MPOYHOCTU

= 3achmkcupoBaHHble chpesepyrolme
KonbLa C TBEPAOCNIABHbIM
NoKPbITUEM

= [IpumeHnaeTcA B 06CafHbIX KONOHHAX U
noTalHbIX 06CaAHbIX KONOHHAX BCEX
CTaHAapTHbIX pa3mMepoB

= [locTaBnAeTcA C JOMNOMHUTENbHBIMU
3aMKamu 1 MycpTamu nog

BHYTPEHHeil NOBEpXHOCTH TPY6 npu
pasfMYHbIX Yrax HakNoHa cTBONa
ckBaxKuHbl. Kopnyc BpaijaeTca B
MychToBbIX cTabunusaTtopax u dhoHape,
YTO NpejoTBpaLLaeT U3HOC UNK
noBpexeHne 06caHON KONIOHHbI BO
BpEMA ee BpaLleHuA.

MHCTPYMEHT MOXHO NCMONb30BaTh

B YCNOBMAX BbICOKUX TeMMNepaTyp

1 BbICOKOIO [aBNIEHMA, OH TaKXe
YCTOWYMB K XMMUYECKOMY U KNCNOTHOMY
BO3JENCTBUIO.

MpuHumn pa6oTbi

MakcumanbHas ckopocTb crnycka/
NoAbemMa U3 CKBaXMWHbI YCTPOACTBA
RAZOR BACK CCT ycunexHoi
KOHCTPYKuuu cocTaenaeT 150
thyToB/muH (46 m/muH). Ero cnenyet
pa3aMeLlaTb Ha PacCTOAHUN MUHUMYM
30 chyToe (9 M) Hap GypoBbIM Aon0TOM/
tbpe3soit. KomnoHoBky cnegyet
perynApHo NoAHMMaTh Haj 3a60eM U1
NPOMbIBaTb, 04MLLAA OT CKONUBLLKXCA
MHOPOAHbIX YaCTHUL.

Mo Bo3mMOXHOCTM cnegyeT
“cnonb3oBaTh 4ONOTO UK hpesy

C Hapy>XHbIM AnameTpom 6onbLue
Hapy>xHoro AnameTtpa MydToBoOro
cTabunusaTopa ycTpoicTea. Ecnm
3T0 HEBO3MOXHO, TO PeKOMeHAyeTCA
cnyckatb B KHEK nonHopasmepHyto
thpesy HuXe Nepeoro ycTpoincTea
RAZOR BACK CCT ycuneHHoi
KOHCTPYKLMW.

CTaHAapTHble TUNOpa3mMepbl

OypunbHbIX TPy6

Mpeumywectsa

= 3admkcupoBaHHble dipesepyroLiue
KonbLia NoBbiLaoT ahheKTUBHOCTb
pa3bypuBaHMA 0CTaTKOB LiIeMEeHTa

= HuxHee cpesepytollee KonbLo
“3MenbyaeT Wiam o pa3MepoB, ¢
KOTOPbIMU MOTYT CMPaBUTLCA Apyrue
MHCTPYMEHTbI ANA 0YUCTKU B
KOMMOHOBKE

= BpauieHue kopnyca B My ToBbIX
cTabunusaTtopax v poHape

npeAoTBpaLLaeT U3HOC UK
noBpexaeHune 06caaHo KONOHHbI BO
BPEMA ee BpaLLeHunA
CamoueHTpupyowwmitica choHapb
obecneymBaeT paBHOMEPHYH 04UCTKY
BHYTPEHHeli noBepxHocTW o6cafHoM
KOJIOHHbI MPYW pasNuyHbIX yraax
HaKJIOHa CTBOJIa CKBAXMHb!

(84QH) 199 Yovg Hozvy Aing-Aneayy :sjoo) Buiuea)) Buise) :sjool pazijeroads




MpuHymn pa6oTbl

MoMUMO yHUKaNbHbIX XapakTepucTuK
cTaHaapTHoro ycTpoiictea RAZOR
BACK CCT, aaHHbIi UHCTPYMEHT
MMeeT (OMKCMPOBaHHbIE BEPXHNE

1 HUXHME hpesepytolme KonbLa

C TBEPLAOCMIaBHbIM NOKPLITUEM, @
TakXe LiefbHbIi KOPNyC NOBbLILLEHHOM
npoyHocTu. bnarogapsa atomy
YCTPOIACTBO CNOCO6HO yCcneLwHo
pa36ypumBaTb OCTATKN LIEMEHTa BHYTPK
noTaiiHon 06cafHO KONOHHbI UK
o6caaHomn KoNoHHbI. pn ncnonb3oBaHum
JonoTa unu pessl YacTo o6pasyroTea
JI0BOJNIbHO KPYMHbIe KYCKu 6YpoBoro
Lnama, KoTopble ¢ TpyA0M

MOTYT NPOWATM BHYTPU N BOKPYT
MHCTPYMEHTOB ANA 0YUCTKM CTBONA
ckBaXxxuHbl. HuxHee cpesepyroulee
konbLo ycTpoiictea RAZOR BACK CCT
YCUNEHHOI KOHCTPYKLUMUM M3MeNibyaeT

Pa3mep Maxkcumanbhaa
MHCTpYMeHTa CKOPOCTb BpalLeHua
(o6cagHan KONoHHa),  npw HaTAKeHuw, 06/
AOAMbI MHH
41/,-5'/, 90
T1-7, 90
9%g— 119, 100
13%, 120

LUIaM M MHOPOZAHbIE YacTuLbl 10 TaKUX
pa3mepoB, KOTOPbIE NO3BOMAT UM
LMPKYNMPOBATb MUMO HO6bIX APYTuX
MHCTPYMEHTOB B KOMMOHOBKE.

LlenbHbIit 0cHOBHO Kopnyc

OCHALLEeH HeBpaLLyalLWwmmnca
My¢pTOBbIMU CTabunn3aTopamu ¢
HanpasJIEHHOM BMPaBO NPOTO4KOW

1 hoHapeM ¢ MeTanIM4ecKuMu
Ne3BUAMU, UMEHLLNMM 30HY

oxsaTa 360°. BpawieHue kopnyca

B MychTOBbIX CTabunnaaropax u
thoHape npejoTBpaLiaeT U3HOC Unu
nospexaeHne 06cagHoN KOMOHHDI

BO BpeMA ee BpalleHua. [poyHan

1 rnékan KOHCTPYKUUA choHapA

C MeTananyecknmm ne3sruaAMm
obecneynBaeT HE06X0AUMbIA KOHTaKT
1 no3BonAeT 3(pheKTUBHO 04ULLATb
BHYTPEHHIOH NOBEPXHOCTb 06CaAHOIA
KOJOHHBI.

MakcumanbHaa
MakcumanbHan Harpy3ka Ha

CKOpPOCTb BpaLjeHua
npu cXxaTum, 06/muH

60
60
60
90

MHCTPYMEHT npH
BpaLieHuH, (hyHTbI
(kr)

30,000 (13,608)
30000 (13608)
35000 (15876)
50000 (22680)
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KoM6MHMpOBaHHbI MHCTPYMEHT
MULTIBACK* gna ounctku o6cagHoii
KONOHHbI NpeAcTaBnAeT co6oii
NPOCTOMN M HafeXHbIii UHCTPYMEHT,
BK/0Y4AHOLLMIA MarHuT, pa3paboTaHHbIit
C NPUMEHeHNEeM NnepepoBbIX
TEXHONOriA, CKPe6OoK 1 LLEeTKK, U MOXeT
UCMOMb30BaTLCA NPU 0YUCTKE CTBONA
ckBaXkuHbl. MHoroBapuaHTHOCTb
KOMMOHOBKM 06ecneymBaeT rmbkocTb
NPUMEHEHNA ANA BbINONHEHMUA
pasnuyHbIX 3ajav.

Mpumenenne

MopaynbHaA KOHCTPYKUMA UHCTPYMEHTA
MULTIBACK no3Bonaet MeHATb
KOH(Urypaumo MHCTPYMeHTa Ucxoaa
U3 cneuuanbHbIx Tpe6oBaHui 1 3aaau.
UHctpyment MULTIBACK ocHaleH
BCTPOEHHON MarHUTHOW Cekuuei

ANA yNnaBNuBaHMA Mexnpumecen
YepHbIX MeTannoB, ckpebkamu Ana
04YMCTKU TPYAHOYAANAEMbIX OCTaTKOB,
a Takoke LeTKamu AndA yaaneHua
OT/I0XXEHUI NH06bIX XUAKOCTEN Ha
BHYTPEHHUX CTeHKax 06caaHoi
KOJIOHHbI UK NoTaiiHoi 06caaHou
KONOHHbI. MIHCTPYMEHT MOXET 6bITb
CMYLLEH BHYTPM 3KCMTyaTaUMOHHON
BO/I00T/AENALLEI KONIOHHbI, 06CaHOA
KONOHHbI ¥ NOTaiiHoN 06CcaHOI KOJIOHHBI

OcobeHHocTH

= CkpebKy, LeTKU U MarHuUTbl
YCTaHOBNEHbI Ha OJHOM Koprnyce
MHCTPYMEHTa

= bonbluaA NpoToYHaA Niowaab Mexay
MarHuTamu And ynaeiuBaHuA
KPYMHbIX 4acTul Mycopa

= [lepeocHacTKa CeKLnM WeToK
BRLSTLEBACK REDRESSABLE nerko
BbINONHAGTCA Ha yAaNeHHbIX

NoKauuaxu

Mpeumywectsa

= KoMOMHWUPOBAHHLIA MHCTPYMEHT
MULTIBACK o6ecneunBaeT 04ucTKy ¢
NOMOLLbHO LLETOK, CKpe6KOB U
MarHuToB

MuLTIBACK (MBACK)

Cneuuanusuposauuble WHCTPYMEHTbL: “HCprMGHTbI ANA O4YNCTKHU 0603AHOI7I KOJNOHHBI

ANA KOMMNIEKCHOr0 YAaNeHNA Lwnaka,
p>KaBYMHbI, MIEHKM 6YpOBOro pacTBOpa,
6ypoBOro wnama, Mexnpumecei YepHbix
MeTannoB 1 Tpy6HON cMa3KMu.

MpuHumn pa6oTbi

UHcTpymentT MULTIBACK cnyckaeTca B
CKBa)XMHY B cOcTaBe pa6oyeil KONOHHbI
KaK 00bI4HbIA UHCTPYMEHT ANA 04YUCTKM
cTBONa CKBaXXuHbl. DoHapu Ana
CKpe6KOB 1 LLETOK ABNAKTCA FMBKUMM,
He BpawlatoTcA 1 o6ecneynsatoT ycunme
KOHTaKTa AnA 04NCTKN BHYTPEHHEro
AnameTpa 06cafHON KONOHHBI Ha 360°.
CamoLeHTpUpYIOLWaAcA KOHCTPYKLUA
o6ecneuynBaeT paBHOMEpHOE
pacnpejeneHue yCunua KoHTakTa

npu N6bIX yrnax HaknoHa. Cekuua
MarHuToB npeAcTaBnAeT co6oil

Kopnyc ¢ pe6pamu, Mexay KoTopbIMu
06pa3yloTcA NPOTOYHbIE KaHasbl
6onbLioi nnowaan. Mardutbl
YCTaHOBNEHbI Ha BHYTPEHHUX
NOBEPXHOCTAX peep ¢ NOMOLLbH
MeToAa MKcaLmumn 0TAENbHbIX
MarHuToB, 4To6bl 06ecneynTb c6op
mexnpumeceii. Cekuua MarHutoB
ABNAETCA HEOTbEM/IEMON YaCTbio
WHCTPYMEHTA, B TO Bpemsa Kak

ceKLum ckpebKoB U LLETOK ABNAKTCA
3aMeHAEMbIMMU.

= [leiicTBKe WETOK M CKpe6KOoB
no3BONIAET YAaNUTb (PparmMeHThl
LIEMEHTHOM 0007104KM, 3a4UPbI 1
TPYG6HYIO HaKWMb ANA 0YUCTKM CTEHOK
Tpy6

= CamoueHTpupyowmeca doHapm
o6ecneynBatT paBHOMEpPHOe
pacnpeaeneHne yCUnua 04UCTKN Npu
nto6bIX yrnax HaknoHa

= 0TCYTCTBYET PUCK NOBPEXAEHUA UK
N3HoCca 06cafHoii KOJIOHHBI
BCieACTBME BO3eNCTBUA
Bpallalowmxca ctabunusaTopos

= (06ecnevyeHa BOSMOXHOCTb
u3BneyeHus ao 67 doyHTos (41 kr)
Mexnpumeceii YepHbIX MeTannoB

= /3BneveHHbIe C NOMOLLbH MarHMToB

Mexnpumecu nerko yoanAarTcA Ha
NOBEPXHOCTH

(M9V4IN) YavgiLiniA :sjoo) ﬁu!ueam ﬁU!SE:) sjoo} pazue!oads




RAZOR BACK CCT (RB)

Cneuuanuauposauﬂble WHCTPYMEHTbI: UHCTPYMEHTbI ANA O4YNCTKHU 06ca;||-|0|7| KOJIOHHbLI

YnyudLieHHaa KOHCTPyKLUMA ckpebka

¢ MeTanM4yeckumMu ne3suamm
No3BONAET KOHTPONMPOBATh CaMble
CNOXHble onepaLyum No 04UCTKE

cTeBona ckBaxuubl. RAZOR BACK

CCT (MHCTpYMEHT ANA 04nNCTKM
06cafHoii KONOHHBI) UMeeT cepbesHble
NpevMMyLLecTBa Npu CPaBHEHUM C
Apyrumu ckpebkamm ¢ MeTanIm4yeckumm
Ne3BUAMM, YTO 3HAYNTENbHO MOBbILLAET
ero atheKTUBHOCTb, HAAEXHOCTb U
6€30MacHOCTb MPY 0YNCTKE CKBAXKMH U
06CafiHbIX KONOHH.

OTnuumTenbHblie YepThbl

CamoueHTpupyroLmitca doHapb
BHyTpu HKT o6ecneunBaeT
paBHOMEPHYIO 0UUCTKY NpU NH6bIX
yrnax HakfoHa CTBOJa CKBaXWHbI.
Bpawatowuiica kopnyc BHYTpK
MychToBOro ctabunusartopa v oHapn
nomoraeT U36exaTb N3HaLUMBaHUA UK
noBpeXaeHnA 06caHON KONOHHbI BO
BpeMA BpaLleHua Tpy6bl. UHCTpyMeHT
MOXHO UCMOMb30BaTh B YCIOBUAX
BbICOKMX TEMNEpPaTyp W BbICOKOT0
JlaBIeHNA, OH TaKXe yCTONYMB

K XMMWUY€ECKOMY 1 KMCNOTHOMY
BO3JENCTBUIO.

Wcnonb3oBanune WHCTPYMEHTa

MakcumanbHas ckopocTb crnycka/
nogabema yctpoiictea RAZOR BACK
CCT un3 ckBaxuHbl cocTaenAeT 150
thyTos/muH (46 m/muH). Ero cnenyet
pasmelLaTh Ha paccTOAHMM MUHUMYM

OcobeHHocTH

= He BpawwatoLymiica,
caMoLeHTpupyrowminca goHapb ¢
MeTanaM4yeckuMu Ne3BUAMU 1 30HO
oxBata 360°

= MydToBbIi cTabunmsatop ¢
HanpaBieHHoIi BNPaBo NPOTOYKOM
Xeno6kamu anA npoxoja XXUAKOCTM 1
MHOPOJHbIX YacTuL/Mycopa

= [lpumeHAeTcA B 06CaAHbIX KOMOHHAX W
noTaiiHbIX 06CaJHbIX KONOHHAX BCEX
CTaHJapTHbIX pa3MepoB

= [locTaBnAeTCcA ¢ AOMNONHUTENbHBIMM

30 coyToB (9 M) Han 6ypoBbIM foNoTOM/
thpesoit, 4To6bI OH He NpoxXoaun Yepes
Kakue-nnmbo pa3bypuBaeMble 3NeMEHTbI,
Hanpumep, nocago4Hble MydTbl.
KomnoHoBKy cneyeT perynapHo
NoAHUMATb Haj 3a60eM W NPOMbIBaTb,
04MLLAA OT CKOMMBLUNXCA UHOPOAHbIX
yacTuu.

Mo BO3MOXHOCTYM cnegyeT
1Cnonb30BaTh 40A0TO UK pesy

C Hapy>HbIM AnameTpom 6onbLue
Hapy>XHoro AmameTpa My ToBOro
ctabunusaTopa yctpoiictea RAZOR
BACK CCT. Ecnu aTo HEBO3MOXHO,

TO PEKOMEHZAYeTCA CrnyckaTb
noNHopa3MepHyto (hpesy HUXe Nepeoro
yctpoiictea RAZOR BACK CCT B KHEK.
He pekomeHnayeTca pa3bypuBatb
LlEMEHT C NMOMOLLbH MHCTPYMEHTa
RAZOR BACK CCT ne6onbluoro
avameTtpa (oT3 no5 awiimos). B
KayecTBe afbTepHaTUBHOIrO METOAa,
npeanaraeTcA cHayana BbINONHUTD
crneuuanbHbIi CnycK ynpoLLeHHOM
KOMMOHOBKM 63 cTabnnmsaTopos,

AnA Toro, 4To6bl BbIGYPUTL NULLHUA
LeMEHT 1 onpeaenuTb ryouHy
MCKYCCTBEHHOro 3a60A A0 Havana
04MCTKM CKBaXMHbI. Ecnm Takoi cnyck
NPOBECTU HEBO3MOXHO, peKOMeHAyeTcA
ucnonb3oBathb ycTpoiicTeo RAZOR
BACK CCT ycuneHHo KOHCTpYKLMM

3amkamu 1 MydpTamu nog
CTaHAapTHble TUNopa3mepbl

OypunbHbIX TPY6

Mpeumywectsa

= YpanAaeT UeMeHTHbI KaMeHb, 3aAupbl,
OTNOXEHWUA Ha CTeHKax Tpy6

= MckniovaeT naHalmeaHme/
noBpexJeHue oT cTabunn3aTopos
UnK Ne3Buin BO BpEMA BpaLLeHuA

= YckopAeT AeACTBUE XUMUYECKON
04MCTKU

n
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MpnHyun paéoTbl

MHcTpymeHT Razor back CCT, BxoaAwuii
B MaKeT peLleHnit AnA NoBblleHusA
NPOAYKTUBHOCTM CKBaXWHbI OT
komnauum M-1 SWACO, aBnaetca
HEOTbEMIIEMOIA YaCTbio BYpUNLHON
KOMOHHbI U NpeAHa3Ha4eH AnA
0uMLLeHMA 06CaAHOI KOOHHbI BO BPEMA
cnycka Tpy6bl B CKBaXXMHY. YCTPONCTBO
MOXET UCMONb30BaTLCA Kak B COCTaBe
60NbLWMHCTBA KOMMOHOBOK ANIA
6ypeHua, dope3epoBaHunA, NoaMpPoBKK,
Tak M cCaMoCTOATENbHO, UK BMEcTe

Pa3mep MakcumanbHaa
MHCTpyMeHTa CKOpOCTb BpalyeHua
(o6capHan KONoOHHA),  Npu HaTAXKEeHnM, 06/
AAMbI MUH
3/, 60
3'/,-5', 90
6%/ — 8%/ 100
9% — 13%, 120
16 120

C MHCTPYMEHTaM ANA LMPKyNALumu
»ugkocteit » WELL PATROLLER*, kak
4acTb CUCTEMbI OYUCTKU. YCTPOIACTBO
No3BONAET NPOBOAUTL pacXaXusaHue
V1 BpaLleHu1e, He HAHOCA NOBPEXAEHUI
o6cafHoii KONOHHE U camoMy
WHCTPYMEHTY.

Yctpoiticteo RAZOR BACK CCT cocTomt
13 LieJTbHOr0 OCHOBHOTr O Kopnyca,
OCHalLLleHHOro HeBpaLLalLLUMUCA
MyhTOBbIMK CTabunusaTopamm ¢
HanpasfieHHOI BNPaBo NPOTO4KON

1 hoHapeM ¢ MeTanInyeckumm

Maxkcumanshaa
Harpy3ka Ha
MHCTPYMEHT npu
BpaLieHuu, hyHTbl
(kr)

MakcumanbHaa
CKOpOCTb BpawjeHua
npu cXxaTum, 06/muH

60 3000 (1361)
60 5000 (2268)
60 10000 (4536)
90 15000 (6804)
90 50000 (22680)

Ne3BUAMU, UMEHLLUMM 30HY 0XBaTa
360°. MpoyHana 1 rubkaa KOHCTPYKLUNA
thoHapA ¢ MeTanIM4ecKuMim e3BUAMM
obecneynmsBaeT He0OX0AUMBIiA
KOHTaKT W no3gonaeT 3yhekTUBHO
0YMLLATb BHYTPEHHIOK NOBEPXHOCTb
o6caaHon KonoHHbI. Bo Bpema cnycka
B CKBaXXWUHY CneAyeT BpeMA oT
BpeMeHM NpeKpaLlaTh LUPKYNALMIO

U pacxaxusaTb Tpy6y (kaxabie 5000
thyTos [1524 m]) ana Toro, YTOGbI
CMnoco6CTBOBATD NyuLLIEN 04NCTKE
CKOMMBLUNXCA UHOPOAHbIX YacTUL.
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RAZOR BACK CCT CO BCTPOEHHOW OMPABOYHOM

®PE30U (RBTDM)

Cneuuanmupoaauuble WHCTPYMEHTLL: MHGprMeHTbI ANA OYNCTKH oﬁcanuoﬁ KOJIOHHbI

YeTpoiicteo RAZOR BACK CCT

(Casing Cleanup Tool) co BCcTpoeHHoiA
onpaBoYHoii hpe3oit, BXxoaAllee B
nakeT peLleHwii ANA NoBbILLEHUA
NPOAYKTUBHOCTU CKBAXMHbI OT
komnanuu M-I SWACO, ocywecTtenaeT
CKpenepHyto 04ncTKy 06cagHoi
KONOHHbI NPaKTU4eCcKu A0 NOABECKN
noTaiHoi 06cafHoi KONOHHbI, N03TOMY
pa3meLLlaeMble Nocie 3Toro cucTema
nakepHbIX MEXXKOSIOHHbIX YNN0THEHWiA
NMoABeCcKW NoTanHoN 06caHO KONOHHbI
YCTaHaBNWBAKOTCA HAa YACTOM, XOPOLLIO
MOAroTOBNEHHOM y4acTke 06caHOiA
KOMOHHBI.

Mpumenexue

YctpoicTBO pa3paboTaHo and
MeXxaHM4YecKoro 06neryeHnsa 0UNCTKI
06caiHON KONOHHbI U 06paboTKu
NONMUPOBAHHbIX NOCA04HbIX MY(T B
noZBecKe noTaiHon 06cafHOi KONOHHbI.
MHCTPYMEHT MOXHO NCMONb30BaTh

B YCNOBWAX BbICOKUX TeMMepaTyp

1 BbICOKOFO AaBNIEHMA, OH TakXe
YCTOWYNB K XMMUYECKOMY WU KUCNOTHOMY
BO3JeiCTBUIO.

MoxeT akcnnyaTMpoBaThCA
CamMoCTOATENIbHO WN B COYETaHNK
C MHCTPYMEHTaMu ANA LMpKynaunu,
ycTpoiictBamu BRISTLE BACK CCT
1 XMMpeareHTamm Ana 04NCTKHU.
Yetpoiicteo RAZOR BACK CCT
o6nagaeT 60nbLION NPOYHOCTHHO U
3hheKTUBHOCTLIO NPK yAaneHnu
TBEpPAON (ha3bl 6ypoBOro pacTeopa,
TAXENOW LEMEHTHON KOPKY,
OTNOXEHUI Ha CTeHKax Tpy6 1 3aaupoB
0T nepchopaummn ¢ BHyTpPeHHeik
NOBEPXHOCTY 06CaAHOI KONOHHbI,
noMumo 06paboTKN NOMPOBAHHbIX
nocagoyHbIX MydT B nojBecke
noTanHoii 06cafHO KOJIOHHBI.

MpuHumn pa6oTbi

YeTpoiticteo RAZOR BACK CCT
COCTOWT W3 LieSIbHOT0 KOpnyca,
HeBpaLllatoLLeroca MychToBOro
cTabunusaTopa, HeBpaliatoLleroca
KOMOUHMPOBaHHOIO (hoHapA-

ckpebka n BCTPOEHHO 0NpaBOYHOM
thpesbl. Kopnyc Bpaliaetca yepes
BEPXHWiA MydhTOBbLIN CTabunmsaTop,
4T0 No3sonAeT n3bexxatb u3Hoca/
noBpexAaeHnA 06CaHOMN KONOHHbI

BO BpeMA BpaLieHua Tpy6. MpoyHblii
rubkuin chooHapb o6ecneynBaeT NNOTHbII
KOHTaKT C BHYTPEHHEel NMOBEPXHOCTLIO
Tpy6bl 1 ee 3hheKTUBHYIO OUUCTKY.
CamoueHTpupytoLimitca dpoHapb
Mo3BONAET NPOBECTY PAaBHOMEPHYH
0YMCTKY BHYTPEHHEI N0OBEpPXHOCTM
TpyO6bl NPK Pa3NNYHbIX Yriax HakoHa
CTBOMA CKBaXXUHbI.

B ycTpoiicTBe He ucnonbayTcA
3a)XMMbl, 60NTbI, Hape3Hble KonbLa,
NPY>XMHbI UMK KOMMOHEHTbI CKpeoKa,
KOTOPbIE MOTYT YNacTb B CKBaXWHY.

OcobeHHoCcTH

= HapexxHble KOMNOHEHTbI

= CamoueHTpupytowmiica hoHapb ¢
rMbKummn nonacTamm

= [pumeHAeTcA B 06CaAHbIX KOMOHHAX/
noTaliHbIX 06CafHbIX KONOHHAX BCEX
CTaHAapTHbIX Pa3MepoB; B KOMNNEKTe
C ONpaBOoYHOIA (hpe3oii AnA Bcex
CTaHAapTHbIX pa3mMepoB
MONMPOBAHHbIX NOCAJ0YHBIX MY(T

= [locTaBnAeTCA C AOMNOMHUTENbHBIMU
3amkamu u mydpTamm nog
CTaHAapTHble TUNopasmepbl

OypunbHbIX TPYO

Mpeumywecrea

= YpaneHue 0CTaTKOB LieMeHTa 1
6ypoBOro wiama, 3aaupos,
OTNOXXEHWIA Ha CTeHKax Tpyo

= YBenuyeHue apcheKTMBHOCTH
XMMMWYECKOI 04NCTKM

= OcyulecTBneHue LWEeTOYHO 0YMCTKM
o6cafiHON KONOHHbI NpaKTU4Yeckn Ao
noABecKW noTaiHon o6¢canHoi
KOJIOHHbI
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(OPE3A ANA YAANEHWA 3AAUPOB RIDGE BACK
(RBBM)

Cneuuanmaupoaauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA O4YNCTKHU oﬁcanuoﬁ KOJNTIOHHBI
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Opesa ana ynanexua saaupos RIDGE
BACK* aBnAaeTcA MHCTPYMEHTOM

INA 04NCTKN 06CaZHON KOMOHHBI,
BXOJALUMM B NaKeT peLieHuit ana
MOBbILIEHWUA NPOAYKTUBHOCTY CKBAXMHBbI
ot komnaHun M-1 SWACO. Ona
1Cnonb3yeTcA B NepthOpMpOBaHHbIX
o6cagHbIx Tpy6ax unu XxeocToBUKE ANA
yAaneHua 3aauMpos oT nepdopauum,
o6ecneynBan Tem cambiM G6e3onacHoe
npoxoxaeHue 060pyA0BaHNA AnA
3aKaHYMBaHWA CKBAXXMHbI.

OTnuumTenbHblie YepThbl

YHukanbHOCTb hpesbl AnA yaaneHua
3aaupoB RIDGE BACK 3akntouyaetca B
TOM, 4TO €€ MOXHO OTK/IK4UTb NOCNE
3aBepLUeHnA ppe3epoBaHUA/OUUCTKY,
eCNv NpejnonaraeTcA NpoBeAeHNe
9KCTEHCMBHOr0 BpaLleHnA nepeg
NOALEMOM WHCTPYMEHTA U3 CKBAXXMHbI.
YcTpoiicTBO oTKNHO4aeTCA nyTem clpoca
Lapa v nepeBoja BHYTPEHHeii onopHoi
MypTbl ANA CHATUA YCUNMBatOLLEIiCA
Harpysku ¢ ¢ope3sepHbix pebep.

B panbHeiwem oHn ocTalTCA B
YTOMJIEHHOM NONIOXXEHUM U He KacalTcA
BHYTPEHHNX CTEHOK TPY6bl.

lMonHaA uMpKynAUMA BHYTPK YCTPONCTBA
BO3MOXHa 0 M Nocne cABura

onopHoii MydTbl. Takxe, UHCTPYMEHT

OcobeHHocTH

= LlenbHbIit Kopnyc

= QumncTKa 3a cHeT BpaLLeHUA 1
JBWXeHUA TpyObl BBEPX/BHU3

= [locTaBnAeTcA C AONOMHUTENbHBIMU
3amkamu u mydTamm nog
CTaHAapTHble TUNopasmepbl
6ypunbHbIX TPY6

L} an/IMeHFIeTCFI B 06CafHbIX KOIOHHAX U
noTaliHbIX 06CafHbIX KONOHHAX BCEX
CTaHAapTHbIX pa3MmepoB

= Ope3sepHble pebpa MOXHO
AeakTUBMpOBaTb NyTeM cOpoca Luapa
ANA TOro, 4T06bl MUHUMU3MPOBATD
U3HOC 06CaAHOIi KONOHHbI BO BpeMs
Nepuos0B NPOJONKMTENbHOTO

BpalleHuna.

UCMONb3yeTCA ANA yaaneHus
maTepuanos (Hanpumep, NNOTHbIX
OTNOXEHUIN) C BHYTPEHHUX CTEHOK
o06cafiHO KONOHHbBI/ NoTalnHoI 06caaHoiA
KONOHHbI 1 BOCCTAHOBNEHMA UX NONHOTO
BHYTPEHHEro anameTpa.

Wcnonb3oBanune WHCTPYMEHTa

na c6opa mexnpumeceii, NoNy4eHHbIX
B pe3ynbTaTe (hpe3epoBaHns, Haj
yctpoiicteom RIDGE BACK Burr

Mill cnegyeT ucnonb3oBatb, No
KpanHei Mepe, OAMH UHCTPYMEHT
MAGNO BACK*. [lononHutensHo,
cnejyeT pacCMOTPETb BO3MOXHOCTb
ucnonb3oBaHuA uHcTpymenta RAZOR
BACK n ycTpoitictea WELL PATROLLER
Haj BepxHUM uHcTpymentom MAGNO
BACK. MakcumanbHaA cKopocTb crycka
¥ NOALEMA MHCTPYMEHTA U3 CKBAXUHDbI
cocTasnaeT 150 hyToB/mMuH (46 v/
muH). Ecnv npeanonaraeTca npoBoauTb
BpaLLEHUE KONOHHbI Ha 0JHOW U

TOM e rnybuHe gonbe 30 MUHYT,
pekoMeHAyeTcA OTKNUUTL thpesy

ana yaanenua sagupos RIDGE BACK.
[na aToro cneayet c6pocuThb LWwap u
NPUNOXMTb AaBNEHWE ANA NEPEBOAA
BHYTpPEHHeii onopHoii MmydiTbl. CneyeT
MOMHUTb, 4TO NOBTOPHOE BBEJEHUE
WHCTPYMEHTA B AENCTBUE HEBO3MOXXHO.

Mpeumywectsa

= (O6ecneyvyeHne HaunyyLe 04NCTKM
CTBONA CKBa)XMHbI NOCNe NPOBEAEHNA
nepghopaumoHHbIX paboT, koraa
TpebyeTcA BbICOKaA CTeneHb
rNajKocTy BHyTPEHHEN NoOBEPXHOCTY
o6cafiHON KONOHHbI UK NOTakHOM
06cafiHOMN KONOHHbI B
nepgopMpoBaHHOM UHTEpBane

= [lonHoe yaaneHue 3aamMpoB oT
nepdopaumm, 4yTo NnpeAoTBpaLLaeT
noepexaeHue o6opyaoBaHuA
3aKaHUYMBaHUA, BKIKOYAA MEXaHUYecKH
pasasuraemble punbTpbl/TPY6bI,
KOTOpble NCMONb3YHTCA NpH
KOMMJIEKCHBIX/CNOXHbIX NpoLeAypax
3aKaH4YMBaHUA

= B03MOXHOCTb OTKHOYEHMUA
MHCTPYMEHTA Noc/e OKOHYaHNA
thpesepoBaHmA/3akaHYMBaHUA C
LeNbio NpeAoTBpaLLeHuA
U3HaLLMBaHNA 06CaZHOMN KONOHHbI
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MpnHyun paéoTbl

B KoHCTpyKUMK chpesbl AnA yaaneHna
3agupos RIDGE BACK npeaycmoTpeH
LieNbHbIiA Kopryc AnA 6ypunbHbIX
Tpy6, a TakXe TPy BbIABMXKHbIX
thpesepHbix pebpa, 3a CYET KOTOPbIX
o6ecneynBaeTcA NONHbIA KOHTAKT

C BHYTPEHHEN NOBEPXHOCTbH
06caIHO KONOHHbI/MOTaHOM
o6cagHoi KonoHHbI. [ToBepXHOCTb
npaBoi CTOPOHLI (hpe3epHoro pebpa
“MeeT TBEpPAOCNNaBHOE NOKpPbITHE,
noaToMy ycunue, cosjaroLleeca

Mpu BblABUXEHUN, B COYETAHUM

C BpallleHUeM B NpaByt0 CTOPOHY
o6ecneynBaeT yaaneHve 3aaMpos

0T nepchopaunm ¢ BHyTpeHHel
NOBEePXHOCTU TPYObI.

B HuXHelt yacTu UHCTPYMeHTa
HaxoAWTCA 3aKpensieHHas
thpesepHan mydTa (Puc. 1), Takxe ¢

3a1MpoB 0T nepdiopaLyum 4o Toro,
KaK BblABUXHbIE pe6pa CHUMYT Bce

0CTaBLUNECA HePOBHOCTU U BHYTPEHHMUIA

AnameTp Tpy6bl 6yAeT BOCCTaHOBNEH.
B BepxHeil YacTu MHCTPYMeHTa

pacnonoXeH 3akpenmeHHbli My ToBbIi

cTabunusaTop, o6ecneynBaroLLnii
c6anaHcMpoBaHHyH onopy Ana
thpesepHbix pebep.

YnaneHuve 3aAupoB oT nepcopauum
NPOUCXOAMT BO BPEMA CrnycKa 1
nofibema MHCTPYMEHTa U3 CKBaXXWHbI
B NepcopupoBaHHOM UHTEpBare ¢
3ajlaHHoi ckopocTbto (10 dhyToB/MUH
[3 m/MuH])  npu pekomeHayemoi

TBEPAO0CNNaBHLIM NOKPbITUEM, KOTOpPaA
npeaHasHavyeHa AnA yaaneHua 4yactu

NwameTp MakcumanbHaa
MHCTPYMeHTa, CKOPOCTb BpaLLeHuA
AI0AMBI NPy c)KaTum, 06/MuH
7-86 60
95/5 — 103/a 60

MakcumanbHaa
CKOpPOCTb BpaLjeHua
NpPY HaNPAXKEHNKU
(aKTMBMpOBaHHbIi
MHCTpPyMeHT), 06/
MUH

60
60

MakcumanbHaa
CKOpOCTb BpalieHun
NPU HaNPAXKEHNK
(neakTUBMPOBaHHbI
MHCTpPYMeHT), 06/
MUH

100
120

ckopocTu BpaLeHua 60 06/muH. Mpu
3TOM BPEMEHM KOHTaKTa pe3epHbIX
pebep ¢ KaxabiM nepcthopauroHHbIM
0TBEPCTUEM ABNAETCA JOCTATOYHBIM
AanA adhheKTUBHOI0 yAaneHusa Bcex
3a4MUpOB M NPUAAHUA MaAKoCTH
BHYTPEHHEi NOBEPXHOCTU TPYObI.

[aBnenune B AeaKTHBUPOBAHHOM COCTOAHMH,
thyHTbI/KB.Atolim (6ap)

1,800 (124)
830 (57)

75



76

MHCTpyMeHT ana ouncTku o6cagHom
konoHHbl SWITCHBACK* aBnaeTca
YHUBEpPCaNbHbIM 1 MOXET
1CMONb30BaTLCA B Ka4yecTBe CKpeobka,
LeTKn unu chpesbl. UHCTpyMEHT MoxeT
ucnonb3osatbeA B coctase KHEK npu
6ypeHun nocneaHemn cekunm CKBaXxKnHbl.
Cnyck HeCKONbKUX MHCTPYMEHTOB B
coCTaBe 0fJHOM KOJIOHHbI 06ecnevynBaeT
0YMCTKY C NOMOLLbIO CKpebKoB Mnu
LLeToK, a Takxe hpesepoBaHue,

nM60 0AHOBPEMEHHOE BbINOHEHNE
aTux onepaumit. Bo Bpema cnycka

u 6ypeHua Bknaaplwm yéuparoTca

B yrny6neHua B konoxHe. Mocne
JNOCTUXEHNA KOMMOHOBKOW NPOEKTHOM
rny6unbl nHctpymeHT SWITCHBACK
akTuBMpyeTcA nyTem c6poca wapa

u yBenuyeHua aasnenua. Mocne

TOro, Kak Lap npoiger Yepes

Ce/N10 MHCTPYMEHTa, KOMMOHEHTbI
BbIABUralOTCA ANA OYNCTKM.

OcobeHHoCTH

= MopaynbHaa KOHCTpyKUMA
o6ecneynBaeT NpUMeHeEHMe
MHCTPYMEHTA B PEXUME 0UMCTKM C
nomoLlbto ckpebka, 04MCcTKU ¢
MOMOLLbIO LLeTKM U ipe3epoBaHuaA

= [TpoyHasA KOHCTPYKLUMA, paccymTaHHanA
Ha BbICOKWIA KPYTALLMIA MOMEHT, AnA
MCNONb30BaHMA B CNOXHbIX YCNOBUAX

= JlonacTu y6uparoTca Bo BpeMA cnycka

= WIHCTPYMEHT aKTMBUPYETCA C
nomotubto c6poca Lwapos ¢
UCMONb30BaHNEM 3anaTeHTOBaAHHOIA
TEXHOJIOrMM LLIapoBbIX cefen

= Quuwaroulee feiicTBMe co3faeTca
npwv BpalleHnu, ycunue Ha B/l
06caiHOi KONOHHbI NpUnaraeTcA
MarHUTHbIM OTTankKuBaHueM
BKNafblllei MHCTPYMeHTa

= KOHCTPYKUMA BHYTPEHHEr0
cTabunuaaTtopa c 3a3opamu
o6ecneynBaeT yBeNMYEHHYHO
nnowaab 6annacHoro cevyeHus

= /HHOBALMOHHbIN MEXaHU3M
YAEPXXMBAHNA 3NEeMEHTOB
KOHCTPYKLUK

SWITCHBACK (SWB)

Cneuuanusuposauuble WHCTPYMEHTbL: “HCprMGHTbI ANA O4YNCTKHU 0603AHOI7I KOJNOHHBI

Mpumenenne

WUucTpyment SWITCHBACK

MOXET UCMONb30BaThCA NpK
npUMeHeHUn unbTPoB AnA

60pb0ObI C NECKONPOABNEHUEM,

npu Heo6XoANMOCTN OUNCTKM

30HbI YCTAHOBKM Nakepa unm

ana dopesepoBaHuA UHTepBana
nepcopaumun. Hagnexatiee
pa3MeLlleH1e UHCTPYMEHTa B CcoCTaBe
6yposoit KHEK o6ecneunBaet oumncTky
Tpebyemoii cekumun 06caHOi KONOHHBI
1 ee NOAroTOBKY ANA NOCNeAyLWmMX
ornepawwii, npu 3TOM 0TCYTCTBYET
He06X0AMMOCTb BbINONHATh
JononHuTenbHble CMNO gna ouncTku
06caIHON KONOHHbI.

= 3neMeHTbl hUKCUPYIOTCA B
aKTMBMPOBAHHOM W HEAKTUBHOM

COCTOAHUN.

Mpeumywectsa

= YcTpaHAeT He06X0AMMOCTb B
JnononHuTenbHbix CIMO ana ouncTkm
unu dpesepoBaHuA o6nacTu
pa3MeLLeHnA HUXKXHEro nakepa anA
3aKaH4yMBaHMA Nocne 3aBepLUeHns
GypeHna nocneaHeit cekunm
CKBaXWHbI

= BHeapeHue «cnALlero» pexuma
(anemeHTbI KOHCTPYKLMK YOupatoTCA
J10 aKTUBALIMK) 3HAYUTENbHO
cokpallaeT puck o6pa3oBaHua
OT/I0XKEHWI Ha nonacTaAx

noAyLIeK NocpeAcTBOM KOMOUHaLMK
MHCTPYMEHTa B0 BpemA 6ypeHus

rmapaBnn4eckoro u mexaHn4eckoro

] <
3anaTeHTOBaHHaA TEXHONOMNA BO34EMCTBYUA, B YaCTHOCTH, NpH

LapoBoro ceana o6ecneyneaeT
BO3MOXHOCTb CMycka HECKONIbKMX
MHCTPYMEHTOB, aKTUBUPYEMbIX C
MOMOLLbHO LIApOB 0AHOM0 AMameTpa, B
cocTaBe 0AHOM KOJIOHHbI, 4TO
cokpauliaeT Bpema paboTbl 6ypoBoi
YCTaHOBKM

WELL COMMANDER*

= bofbluas NpoToYHan nnowaab
GaiinacHbIX KaHanoB CHWXaeT
Kone6anua LN

= (06ecneynBaeT yaaneHue WaMOBbIX

Ucnonib3oBaHuUn ¢ GVDOBbIM KnanaHom
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MHOTO®YHKLMOHABHbINA LIMPKYNALMOHHLIA UHCTPYMEHT YCUTEHHOW KOHCTPYKLIMK

Clutch-Type, Heavy-Duty MFCT (MFCT-HD)

Cneuuanuauposauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA LUPKYNALUN Xuaxkocrten

MexaHu4ecku ynpaBnaemblii
uHcTpymeHT MultiFunction Circulating
Tool (MFCT*) ycuneHHoi KOHCTPYKLMK,
BXOAALLEe B NakeT peLleHui ana
MOBbILLEHNA NPOAYKTUBHOCTU CKBAXMHbI
o1 komnanun M-1 SWACO, aBnAetca
LeHHbIM NPeANoXeHUeM B TeX CNy4anXx,
Koraa Heo6XxoAUMo NpoM3BECTY
04UCTKY rNY6OKNUX CKBaXKMHAX C
60oNbLWKMM OTXOA0M OT BEpTUKanu 1/
UNN Heo6XoAMMO Ha4yaTb U OCTAHOBUTH
onepaumio 0YUCTKU B HECKOMBKUX
y4yacTKax CTBOMA CKBAXMHbI.

Mpumenenue

JlaHHbIi UIHCTPYMEHT npeacTaBnAeT
c060/ yNyyLIEHHYH BEPCUI0 YCTPORCTBA
MFECT v noaxoauT AnA UCNONb30BaHUA

B rNy60KMX HAaKNOHHO-HaNPaB/IeHHbIX
CKBaXKuHax, rae TpebytotcA 6onee
BbICOKME 3HAYEHNA CKPYYMBAKOLLMX

1 0CEeBbIX Harpy3ok. YcTpoiicTeo

TakXe NPUMEHAETCA B TeX CNyyasnx,
Koraa Heo6xoAuMMo 3achMKCMpoBaTb
LIMPKYNALNOHHBIA UHCTPYMEHT

JlaHHOr0 TUNa B OTKPbITOM/3aKPbITOM
MONOXEHNUK, HAaNpUMep, NpY NPOBELEHNN
MMAPABAUYECKNX UCNbITAHWIA Ha
repMeTUYHOCTb NOTaiiHoN 06cagHoM
KONOHHbI Ha NoJBeCcKe noTanHon
06cafIHON KONMOHHbI.

MexaHuyecku ynpasnaembii
nHctpymeHt MFCT ycuneHHoii
KOHCTpYKUWW 06najaeT TEMU Xe
(DyHKLMAMM, 4TO 1 NEPBOHAYaNbHbINA
nHcTpymeHT. OH No3BONAET AOCTUYD
6onee BbICOKOI CKOPOCTH LIMPKYNALNN

OcobeHHoCTH

= He Tpe6yeT c6poca APOTMKOB UNK
LLapoB no 6ypunbHON KONOHHE

= Llukn oTKpbITMA/3aKpbITUA YCTPOACTBA
B CKBaXXMHE MOXET NPOM3BOAUTLCA
CTONbKO pas3, CKobKo Heobxoaumo,
MyTeM pa3rpysku U HaTAXEHUA
6ypunbHoii TpyObl

= [lo3BonAeT Nnpon3BoauTL BypeHue/
thpezepoBaHue Npu HaxoXaeHUN
YCTPOWCTBA B COCTaBE KONOHHBI

= Hanuuue BHyTpeHHero MexaHusma
thukcupoBaHNA AnA BpaLLeHna
6YpUNBHOI KOMOHHbI BbiLLE
MHCTPYMEHTA NMpY OTKPbITbIX
LMPKYNALMNOHHBIX 0TBEPCTUAX

= MoxeT 6biTb 3ahMKCMPOBAHO B

B pa3Hble MOMEHTbI BpEMEHM B X0/1e
0YUCTKM CTBOJMA CKBaXXWHbI ANA

BbIHOCA UHOPOAHbIX YacTuML Unu Npu
3ameLleHun pacTeopa. OHo Takxe
no3BonAeT YBeNU4YUTb CKOPOCTb

NMoTOKa Ha NoJiBecKe NnoTaiHow
06cajHON KONOHHbI B pe3ynbTaTe Yero
MOBbILLIAETCA CKOPOCTb BOCXOAALLErO
MoTOKa B KONIbLIEBOM MPOCTPaHCTBE

¥ ynyylwaeTcaA ounctka. MHCTpymeHT
uaeanbHo NOAXOAUT ANA CKBAXMWH C
ManblM IMaMeTpoM NnoTaiiHoii 06caHoi
KOJIOHHBI, B KOTOPbIX ONepauuu

0YMCTKM NPOU3BOAATCA Nepej Cnyckom
060pynoBaHNA ANA 3aKaHYMBaHUA

UMW UCMbITATENbHbIX KOJIOHH.
YcTpoiicTBO MOXKET UCMONIb30BaThLCA
npw pa3bypuBaHUM LEMEHTA 1
thpe3sepoBaHMK/NoNMpPoBKK NOCaL04HbIX
MychT B NOZABECKE MOTaiiHoii 06cagHoM
KOJIOHHbI.

Mcnonb3oBaHue JaHHOTO MHCTPYMEHTa
TakXe NO3BONAET 3aKaunBaThb NayKu

C XMMpeareHTamMm 1 NpoBOAUTb
athheKTMBHOE 3aMeLLEHME pacTBOpa

B CKBakuHe. Kpome Toro, ycTpoincTeo
o6ecneuynBaeT BpalleHue Tpy6 u
LMPKYNALMIO BbiLEe NOTanHoi 06cagHom
KONOHHbI MPYU OTKPbLITbIX MPOMbIBOYHBIX
0TBEPCTUAX, 3aLLMLLaA HUKECTOALLYO
KOMOHHY 0T NOTEHLMaNbHO 0NacHoro
KpyTAwero momeHTa. Koraa ycTponcTeo
HaxoAMTCA B OTKPLITOM MOJIOXKEHMUN,
BpaLLaTbCA MOXET TONbKO KOJIOHHA
Bbille Hero. Koraa ycTpoiicTBo
HaxoANTCA B 3aKPbITOM MONOXKEHUM,
BpaLLaTbCA MOXET BCA KOMOHHA, Npy
9TOM pacTBOp HanpaBNAeTCA Yepes
[0Mn0TO unu dpesy.

3aKPbITOM MONOXEHUN NPU CXATUU B
LienAX npejoTepaLleHua
npeXxaeBpeMeHHOro 0TKPbITUA Npu
cnycke B CKBaXXUHY; MOXET ObITb
3a(hMKCUPOBAHO B OTKPLITOM
MONIOXXEHUM NPU HATAXKEHUM B LieNAX
o6ecneyeHnA BOSMOXHOCTHU Nogbema
MHCTPYMEHTa C NoABECKU NOTanHOi
06cafHO KONIOHHbI MPY BbIMOHEHUM
LMPKYNALMN Ha BbICOKOIA CKOPOCTM!.

Mpeumywecrsa

= [lo3BonAeT yBENMYUTb CKOPOCTb
NnoToKa Ha nojBecke NoTanHon
06CcaHO KONOHHbI B Lenax
NOBbILUEHWUA CKOPOCTW pacTBopa B
KOJNbLIEBOM NPOCTPaAHCTBE, TAKUM

o6pa3om, ynydiian 04ucTKy
Mo3BonseT 3aKkaynMBaTh Naykn ¢
XMMpeareHTamu 1 Npou3BoanTb
ahhekTMBHOE 3ameLLieHne pacTBOPOB
B CKBaXXnHe

O6ecneunBaeT BpaLleHue Tpy6 u
LMPKYNALNIO BbiLLE NOTanHOM
06cafiHON KONOHHbI NPY OTKPbITLIX
OTBEPCTUAX, 3aLLMLLAA HUKECTOALLYH
KOJIOHHY OT MOTEHLMAaNbHO 0NacHOro
KpYTALLEr0o MOMEHTA
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"pVIHI.[VIH AGI?ICTBI/IH
MexaHnyecku ynpasnaembii
nHctpymeHt MFCT ycuneHHoii
KOHCTPYKLWN UCNoMb3yeTcA

C NOAXOAALLMM YCTPOINCTBOM
HenpoxojHoro AvameTpa (onpaBoyHan
thpesa ana nogsecku noTanHom
06cafIHOM KONOHHbI, NOALWUMNHUKOBBIA
nepeBOAHUK unu cTabunusatop),
YCTaHOBNIEHHbIM HUXE HEro, No3BONAA
He NpUKNaAblBaTh Harpy3Ky Ha
nocneay LUyt 4acTb KONoHHbI. Copoc
LIapoB unu ApoTMKOB Mo BypubHON
KONOHHE He TPeByeTCA, UHCTPYMEHT
MOXXET UCMOMb30BaTbCA B CKBAXWUHE
CTONbKO pa3 CKObKO Heo6X0AMMO,
nyTem pasrpysku 1 HaTAXeHUA
OypunbHoii KonoHHbI. Mpu cnycke B
CKBaXWHY, UHCTPYMEHT NONHOCTbH
BbITAHYT, NPY 3TOM BCA LMPKYNALMA
NPOXOAMT Yepe3 HUXKHIOK YacTb
6ypunbHoii Tpy6bl. B AaHHOM HaYanbHOM
NONOXEHWUHN, KPYTALLNIA MOMEHT
nepejaeTcA BCeN OypuUnbHON KONOHHE.
YcTaHOBNEHHbIE HA YCTPOIACTBE
CPE3Hble BUHTbI FAPaHTUPYIOT, YTO OHO
He 0TKPOEeTCA NPeXAeBPEMEHHO Npu
cnycke B CKBaXWHy. Ecnu cpesHble
BWHTbI BYAYT CNyyaiiHo cpe3aHbl NoA
JencTBUEM CU TPEHUA, YyCTPONCTBO
0CTaHeTCA B 3aKPbITOM MO0XEHUM

W CMYCK MOXET NpOA0NXaThCA

6e3 BbINONHEHUA AONONHUTENBHbBIX
JeNCcTBUiA.

[Mpyn ncnonb3oBaHUKM MexaHUYeCKOro
(huKcHpyHOLLEro YCTPOIACTBa B
nHctpymente MFCT ycuneHHoro Tuna,
ornepaTop CNycKaeT UHCTPYMEHT A0
nocaakv u npunaraet Tpebyemyto
Harpysky Ana cpesku BuHTOB. locne
3TOr0 BHELLHWI KOPNYC yCTPOMCTBa
nepemMeLLaeTCcA BHU3 Ha KOPOTKOe
paccToAaHue, hukcupya ycTpoiicTBO
B 3aKPbITOM MONIOXEHMU. 3aTEM
KONOHHA pa3rpyXaeTcA 1 CHoOBa
HaTArMBaeTcHA, YT0Obl NepemMecTuTb
BHELLHMIA KOPMYC BHW3 Ha NOJIHYHO
ANVHY X043 U OTKPbITb YCTPOIACTBO.
Tenepb 4yepes UMPKYNALUOHHbIE
oTBepcTuA obecneymBaeTcA

BbICOKAA CKOPOCTb UMpKynauuu. Mpu
He06X0AMMOCTH, UHCTPYMEHT MOXET
6bITb 3a(PUKCUPOBAH B MONIOXEHUU C
OTKPbITbIMU NOPTamMM NPy NOAbEME.

B aTom nonoxeHun BpalleHue Huxe
WHCTPYMEHTa TakxXe He nepeaaeTca.
[nA 3aKpbITUA YCTPOCTBA KOMOHHA
pasrpyxaeTcA W CHOBa HaTArWBaeTCA,
BO3BpallaA ero B HavyanbHoe 3aKpbiToe
nonoxxexue. MHCTPYMEHT MoXeT

OTKpPbIBaTbCA W 3aKPbIBATbCA CTONLKO
pas, CKonbko noTpebyeTcA, nyTem
pasnu4HbIX AENCTBWNIA C KONOHHOIA.
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LIMPKYNALUNUOHHBIN MHCTPYMEHT ABOMHOI0 AEMCTBUA

Dual-Action Bypass Sub (DABS)

Cneuuanmuponauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA LUPKYNALUn XXuaKocTten

WuctpymenT DABS* (Dual-

Action Bypass Sub), BxoaAwmii B

nakeT peLleHnii AnA NoBbILLEHUA
NPOAYKTUBHOCTU CKBAXMHbI OT
komnaHum M-I SWACO, paspaboTaH
ANA NCnonb30BaHWA B COCTaBe
060pYyA0BaHNA 0YNCTKN CKBAXKMHBI,
Koraa Heo6XoA4NMO NPOM3BECTH
NPOMbIBKY BOAOOTAENAOLLEIH KONOHHBI 1
NpOTUBOBLIGPOCOBLIX NPEBEHTOPOB NpU
CMycKe B CKBaXXMHY U/unn nogbema u3a
CKBaXMHbI. UHCTPYMEHT Takxe MoxeT
MCMOMb30BaTbCA B HUXKHE YacTy
KONOHHbI B Ka4eCcTBE NepenyckHoro
KnanaHa BblWwe 3a60/iHoro geuraTena
WNK noTaiHoi 06cafHON KONOHHBI

OTnuuntenbHble YepTbl

YcTpoiicteo DABS nossonset
OCYLUECTBNATH CTPYIHYH NPOMbIBKY Npu
CnycKe B CKBaXMHY W/unu nogbeme u3s
CKBaXMHbI.

JdKcnayaTayuoHHbIe
napameTpbl

CnepyeT 06paTuTb BHUMaHUE, 4TO
wapbl He o6A3aTensHo copacbiBaTh

MNPy yKa3aHHOW CHUXEHHON CKOPOCTH
umpkynauuu. laHHble noka3satenu
CKOPOCTM JOMXKHbI cO6N0AaTbCA TONbKO
Korpa wap npubnuxaeTca K ceany (cwm.

Tabnuuy HUXe).
BO BPEMA NMPOXOXAEHUA Yepes HuX.
Mocne 3Toro BHELUHWE NPOMbIBOYHbIE
OTBEPCTUA Ha YCTPONCTBE 3aKPbLIBAIOTCA
AnA B0306HOBNEHNA LMPKYNALMM 1

Manoro guameTpa.
MakcumanbHaa
CkopocTb CKOPOCTb LpkynAuma ., I\:Z::T:a:;:::uu B
uuch#w":un::,szﬁmu Bpanﬂeuuﬂ "P"rl;z‘:lzl;':;::r’“' OTKI:JI:ITOM nznomeuuu,
(Gappenw/mun) 6appenn/muH
3!/, ¢ Bbicaakoii BHYTpb  lpesena HeT 63(1.5) 15
41/, ¢ Bbicagkon BHyTpb  [pepena HeT 105 (2.5) 30
XTM50 Mpepena HeT 105 (2.5) 30
OcoGeHHoCTH "pVIHI.[I/II'I JencTBmnA

YCTponcTBO cnyckaeTcA B 0TKPLITOM
MONOXEHUN AnA CTPYNHON NPOMBIBKU
1 0YMCTKM BOJOOTAENAOLLEN KOMOHHBI
¥ NPOTMBOBbLIGPOCOBBIX MPEBEHTOPOB

= LlenbHbIA NPoOYHbIi Kopnyc

= [lBa pAaa oTBepCTUiA U ABa
BHYTPEHHUX ceana A Wwapos.,
KOTOpble MOryT NnepemMeLlaTbeca ana
OTKPbITWA/3aKPbITUA 0TBEPCTMIA

= [locTaBnAeTCA ¢ HAPYXXHbIM
avnameTpom 4%/, v 6'/, groiimoB

= Takxe noctaBnaetcA B kayecTe 11-un
16-atoimoBoro (279 u 406 mm)
MHCTPYMEHTa ANA NPOMbIBKM.

Mpeumywecrea

= Ucnonb3yeTcA AnA cTpyiHoi
MPOMBbIBKW NPOTUBOBbIGPOCOBBIX
NpeBeHTOPOB W BOA0OTAENALLNX
KOMOHH

= MoxeT ucnonb3oBaTbecA AnA
HanpaeneHnA NoToka B 06xoj
3a00MHbIX ABUraTenen

= MoxxeT ucnonb3oBaTtbcA Hag TPy6oii
Manoro aAvameTpa 6e3 BO3MOXHOCTH
0TBOJA UMK ApeHaxa

BHOBb OTKPbIBAOTCA NpU Nogbeme
WHCTPYMEHTA U3 CKBaXKWHbI, N03BONAA
OCYLLECTBNATbL CTPYAHYH NPOMbIBKY.

JkcnnyaTauma

YeTpoiicteo DABS cnyckaetca B
CKBaXXUHY B COCTaBe KOMMOHOBKM

JNA 0YUCTKN CTBONA CKBAXMHbI,
aBTOMAaTUYECKM 3aMoNHAETCA Yepes
OTKPbITbIE OTBEPCTUA U OCYLLECTBNAET
LMPKYNALNIO/CTPYIAHYIO MPOMBIBKY NO
mepe Heob6xoaumocTu (Puc. 1). Mpu
c6poce wapa 0TBEPCTUA 3aKPbIBAKOTCH,
nocne Yero NPOBOAATCA onepaLui
6ypeHuna unu umpkynaumu. Copoc ewle
0[HOrO Lapa OTKPLIBAET OTBEPCTUA
JNA NOJbEMa YCTPOCTBA U3 CKBaXMHBI,
4TO NO3BONAET, PN HEOBXOAMMOCTH,
BbINONHATL LMPKYNALMIO/CTPYIAHYIO
npombiBky (Puc. 2).
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MHOMO®YHKLMOHANTbHBIA LMPKYIALIMOHHBLIA UHCTPYMEHT

Multi-Function Circulating Tool, Clutch-Type (MFCT)

CneuuanmsupOBaHHble WHCTPYMEHTbI: UHCTPYMEHTbI AA LUpPKynayun XuAKocTen

dhhekTMBHOCTL GypeHUn 3aBUCUT

0T NnoAAepXXaHua YUCTOTbl

CKBaXXMHbI U OTCYTCTBUA B Heil
MHOPOAHBIX YacTuL,. MexaHuyecku
ynpaenaemoe MHorothyHKLMOHaNbHbIi
LMPKYNALUNOHHbIA MHCTpyMeHT (MFCT),
pa3paboTaHHOe AnA UCMOoNb30BaHUA

B TeX CNy4yanx, Koraa Heo6xoaumo
0CYLLECTBUTb OYNCTKY CKBAXMHbI
nepej Cnyckom UCMbITaTeNbHbIX KOOHH
UNN KOMMOHOBOK 1A 3aKaH4YMBaHA,
ABNAETCA LLEHHbIM NPEAN0XEHUEM.

Mpumenexue

UHctpyment MFCT, BXoaAWMIA B
nakeT PeLeHnii ANA NOBbILIEHUA
NPOAYKTUBHOCTH CKBAXMHbI OT

OcobeHHOCTH

= He TpebyeT c6poca LwapoB unm
JpOTUKOB No BypunbHoi Tpy6Ge

= MoxeT Mcnonb3oBaTbCA B CKBaXMHE
CTONbKO pas, ckonbko TpebyeTcs,
MyTeMm pa3rpy3ku U HaTAXEHNA
6ypunbHoii Tpy6bl

= [lo3BonAeT Npou3BoANTL GypeHne unm
thpesepoBaHue Npu HAXOXAEHUN
MHCTPYMEHTA B COCTaBe KOJIOHHbI

= MexaHuyeckoe ynpaBneHue
no3BO/AET NPOU3BOAUTD BpallieHne
BbILLIE YCTPOWACTBA NPU OTKPbITbIX
LMPKYNALNOHHBIX 0TBEPCTUAX

= [TpumeHAeTcA B 06CafHbIX KONOHHAX W
noTaiHbIX 06CaAHbIX KONIOHHAX BCEX
CTaHAapTHbIX UamMeTpoB

Mpeumywectsa

= lo3BONAET BbINOMHATH LIMKN
OTKPbITMA/3aKPbITUA CTONLKO pas,
CKOJNIbKO Heobxoaumo 6e3 nogbema
VHCTPYMEHTA U3 CKBaXWHbI,
o6ecneynBan HENOCPeACTBEHHbIi
KOHTPOMb MapLupyTa LMpKynALumu

= bonee To4yHOe 3aKayuBaHue
pacTBopa, YeM Npu UCMOoNb30BaHUM
TPaAMLMOHHOIO UMPKYNALMOHHOMO
naTpy6ka, akTMBMPyeMoro c6pocom
LuapoB

= [lepefaeT MOMEHT TONbKO Bbille
LMPKYNALUNOHHBIX 0TBEPCTU,
3aLLNLLAA HUXKHIOK YacTb KOJIOHHbI OT
noTeHUManbHO 0NacHOro KpyTALLEro

komnanum M-1 SWACO, ugeanbHo
NOAXOAMT ANIA CKBaXXWH C ManbIM
JAnameTpoM noTaiHon o6cafHom
KOJIOHHbI, T1€ 04MCTKA CKBaXXWUHbI
NpPOVU3BOAMTCA Nepej Cryckom
KOMMOHOBOK JN1Al 3aKaHYMBaHUA

UMW UCMbITAaTENbHOM KOJTIOHHBI.
MHCTpYMEHT MOXET ucnonb3oBaTbeA
npw pa3bypuBaHuu LeMeHTa

1 hpesepoBaHMM/NONMPOBKE
MONMPOBAHHbIX NOCAJ04HbIX MY(T B
noZBecKe noTanHon 06cafHO| KONOHHbI
1 o6ecneynBaeT BpaLleHUe KONOHHbI
BblLe NOTaitHON 06CafHON KONOHHbI
MNPy OTKPbITBIX OTBEPCTUAX, MPU ITOM
3aLUMLLAA HUKECTOALLYH KONOHHY 0T
NOTEHLMaNnbHO 0NacHOro KPyTALLEro
MOMEHTA.

MOMeHTa

= YBennunBaeT CKOPOCTb NOTOKa B
KO/bLIEBOM NMPOCTPAHCTBE

Mpunuumn geicTemna

Wuctpyment MFCT ncnonb3yetca
noo6HO KOMMEeHcHpyloLLeMy
nepeBoAHNKY, PUMEHAEMOMY

B xoAe OypeHua. UHCTpymeHT ¢
YCTaHOBNEHHbIM CPE3HbIM KONbLIOM
(ycunue cmewlenuna ot 7000 go 60000
cbyHTOB [0T 3175 A0 27216 KT]), NpY
CMycKe B CKBaXXWHY NONHOCTbIO
BbITAHYTO, LMPKYNALMA NPOXOAUT Yepe3
HUXKHIOK YacTb GYPUIbHOI KONOHHBI.
KpyTAwmit MOMEHT nepesaeTcH

BCeil KoNoHHe (3aaeicTBOBaHO
mexaHuyeckoe ynpasnetue). locne
nepBoro BBOJA B IeCTBUE UHCTPYMEHT
ynupaeTcA B cTabunusatop unu
onpaBoyHyto cpesy B Tpebyemoit
TouKe (06bI4HO BbiLLE NOTANHO
o6cafHoil KONOHHbLI Manoro auameTpa),
B pe3ynbTaTe Yero BHeWHAA MydiTa
nepemeLlaeTcA BHU3, MO3BONAA
nepeHanpaBnTb MNOTOK.

lMNocne oTKpbITUA NHCTPYMEHTA

yepes ero 0TBEPCTMA MOXET ObITb
LOCTUrHYTa BbICOKaA CKOPOCTb
umpkynauun. KpyTtawmit MOMeHT
BpaLLeHUA NepeaaeTcA TONbKO

BblILLE LMPKYAALMOHHBIX OTBEPCTUI
(mexaHu4eckoe ynpaBneHue He
3afeiicTBoBaHo). Lupkynauua
BOCCTaHaBNMBaeTCA BHU3Y OypunbHoii
KOMOHHbI MyTeM nogbema 6ypunbHo
TpyO6bl, NepemeLleHnA BHELLIHeR MydThl

BBEPX 4 NOBTOPHOr0 3aie/iCTBOBAHNA
MexaHU4ecKoro PUKCUPYHOLLero
ycTpoicTsa. Lmkn oTkpbiTUA/
3aKPbITUA UHCTPYMEHTA MOXET
BbINONHATLCA CTONLKO pa3, CKOMbKO
Heobxoaumo, 6e3 Heo6X0AMMOCTH
BbINONHEHUA JOPOrOCTOALMX
NoAbEMOB UHCTPYMEHTA U3 CKBaXWHbI,
TEM CaMbIM, N03BONAA BYPUNBLLKKY
OCYLLECTBNATb HENOCPEACTBEHHbII
KOHTPO/Ib 338 MapLUpyTOM LIMPKyNALMX.
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[MATPYBEOK 1A BAUMACHOMN UMPKYNALMN C OTBEPCTUAMM

Ported Bypass Sub (PBS)

Cneuuanmuponauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA LUPKYNALUn XXuaKocTten

UHcTpymenT Ported Bypass Sub
noMoraeT yCTaHOBUTb COO6LLIEHME
MeXJy pacTBOPOM B 6YpubHOIA
KOJIOHHE W KOJbLIeBOM NPOCTPaAHCTBE.

Mpumenexue

UHcTpymenT Ported Bypass Sub,
BXOAALLUMIA B NaKeT peLleHnii ana
MOBbILIEHNA NPOAYKTUBHOCTY
ckBaXkuHbl oT komnanuu M-1 SWACO,
06bI4HO YCTaHABNMBAETCA BbilUe
WELL PATROLLER, o6ecneunBan Tem
CambIM A0NONHUTENbHOE CPeACTBO
ypaBHMBaHMA faBNeHNA 1 NOTOKa
pacTBOpa BOKPYr YCTPOACTBA B TOM
clyvae, eCnvi Npum ero nogbemMa u3
CKBaXXWHbl YCTPONCTBO OyaeT 3a6UTo
MHOPOAHbIMKM ocTaTkaMu. UHCTpymeHT
WELL PATROLLER ucnonb3ayetca
TONbKO B CJly4yae aBapunHOM CMTyauum u
OTKPbIBAETCA NpU He06X0AUMOCTM.

MHcTpymeHT Ported Bypass Sub Takxe
MOXET MCMONb30BaThCA B KAYECTBE
0TBOAHOr0 NaTpy6ka 6ypunbHOi TPY6bl.

MpuHymn geicTemna
WHCTPYMEHT cnyckaeTcA B 3aKpbITOM
MONOXEHNUN ANA OTKPLITUA OTBEPCTUIA
c6pacbiBaeTtca wap. Mocne atoro
pacTBOP MOXEeT NpoKauMBaTbCA KaK
yepes 0TBEPCTMA, TaK U HIXKe Yepes
WHCTPYMEHT.

WUcHTpymeHT Ported Bypass Sub
o6ecneunBaeT coobLUeHNe MeXAay
6YpUnbHOI KONOHHOW M KONbLEBbIM
NpOCTPaHCTBOM.

Oco6ennocTu
= LlenbHblid paBHONPOYHbIA KOpnyc.

Mpeumywectsa

= [lomoraeT ycTaHOBUTb CO06LLEHME
mexay 6ypunbHON KONOHHOIA 1
KOJIbLIEBbIM NMPOCTPAHCTBOM.
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JlaHHbIi MHCTPYMEHT Nno3BonAeT
YBENNYMTb CKOPOCTb NOTOKA B
o6cafHoii KONOHHe Bbille NepexojHuka
06caaHoM KONOHHbI UK NOTaiiHo
o6caZHoi KONOHHbI B TEX CNyYasnX,
Koraa ycTaHoBneHa notaiiHaa o6cajHan
KONOHHA MEHbLLIero AnaMeTpa.

Mpumenenne

MHcTpymeHT SABS, BXoaAwmi B
nakeT peLleHuii ANA NoBbILLEHUA
NPOAYKTUBHOCTM CKBaXWHbI OT
komnanuu M-I SWACO, ucnonb3yetca
JNA yBeNMYEHUA CKOPOCTU NOTOKa

B 06CaJHOIA KOJIOHHE BbiLle
noTanHoii 06caaHOI KOJIOHHBI

Unu nepexoaHunka o6caHoi
KONOHHbI ¢ noTaitHoin o6caHoi
KONOHHOM MeHbLLEero AuameTpa; anA
pa3meLleHna maTepuanos no 6opbbe
C NOrNOLLEHMAMM UNN APYrUX Nayek B
06x0A ABuraTens unu npuéopos ana
“3MepeHuii Bo Bpema BypeHuns; ana
YBENNYEHNA CKOPOCTU BOCXOAALLEr0

MHOMO®YHKLUMOHAJTbHBIA LMPKYALMOHHBIN UHCTPYMEHT

Single-Action Bypass Sub (SABS)

Cneuuanuauponauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA LUPKYNALUU YXUAKOCTEN

MoTOKa B KO/bLEBOM NMPOCTPAHCTBE C
LesIblo yAaneHua CKONeHuii Lunama;
WNW ANA CTPYIAHOI NPOMBIBKM YCTbA
CKBaXXMHbI, NPOTUBOBLIGPOCOBBIX
MPeBEHTOPOB UMY BOJ0OTAENAOLLNX
KOJIOHH.

"pI/IHI.|,I/|I1 AEI?ICTBI/IFI

WHCTpYMEHT cnyckaeTcA B CKBaXWHY

C 3aKpbITbIMK 0TBEpCTUAMU. [nA
OTKPbITUA 0TBEPCTUIA cOpacbiBaeTcA
Luap v yBenn4yMBaeTcA nojaya HacocoB
ANA BbINONHEHUA LMPKYNALMK Yepes
0TBEpCTUA yCTpoiicTBa Npu Gonee
BbICOKOIi CKOPOCTY BOCXOAALLEr0
noToKa B KONbLEBOM npocTpaHcTae. [nA
3aKpbITMA 0TBEPCTHIA cOpacbiBaeTcA
BTOPOIA LLAp, U UMPKYNALMA MOXET
6bITb NPOAOMKEHA YePE3 KONOHHY HUXE
naTpy6ka. [ocne c6pacbiBaHua 06a
Luapa BCeraa 0cTalTCA B CeAne.

[nA NoBTOPHOr0 OTKPLITUA U 3aKPbITUSA
0TBEPCTWil MOCNe NEePBUYHON0 LKA
MOXXHO UCMO/b30BaTb COBMECTHO J1Ba

nHctpymeHTa SABS.

WUHcTpymeHT SABS ncnonb3ayetca

ANA YBeNM4eHUA CKOPOCTY NOToKa B
06cafHoii KONOHHe Bbille NepexoiHuka
06caaHo KONOHHbI MW NOTaiiHO
06cagHON KONOHHBI.

Oco6eHHocTH
= LlenbHbI NpoYHbIA Kopnyc

= llapbl Bcerga ocTaloTeA B ceane
MHCTPYMEHTA.

Mpeumywecrsa

= [lpu akcnnyaTauum MHCTpyMeHTa
SABS (Single-Action Bypass Sub) ana
CTPYIAHON NMPOMbIBKM
BOAOOTAENAOLLEN KONOHHbI, YCTbA
CKBaXXWHbI n/unu
NpOTUBOBbLIOPOCOBLIX NPEBEHTOPOB,
1Cnonb30BaHne MydT ¢ 60MbLIUM
Hapy>HbIM guameTpom ot 11 go 16
AroiimoB (279- 406mm) no3sonaeT
HacagKam Npou3BOANTb 04YMCTKY
6nvxe K npodmnnto

= JInA NOBTOPHOrO OTKPLITUA 1
3aKpbITUA OTBEPCTUI Nnocne
NEepPBUYHOIO LINKNA MOXKHO
1CMo/b30BaTh [1Ba MHCTPYMEHTA
SABS B cBAske
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WELL COMMANDER

Cneuuanwauposauﬂble WHCTPYMEHTbI: UHCTPYMEHTbI ANA LUPKYNALUN XXuaxKocTten

Wuctpyment WELL COMMANDER
npeacTaBnAeT co6oii knana,
aKTUBUPYEMBbIN C MOMOLLbIO LLAPOB

1 pasmeLLaemblii Hag TakuMu
YyBCTBUTEbHBIMW KOMMOHEHTaMU
KHBEK, kak MHCTpymMeHTbI ana
KapoTaxxa/usmepeHuin Bo Bpems
6ypeHuA, KoNoHKOBbIE TPYObl 1
3a60MHble asuratenu. UHCTpymeHT
o6ecneynBaeT GaiinacHy LMPKYNALMIO
ANA BbINONHEHNA pa3NuyHbIX
KPUTMYECKM BaXKHbIX 3aJa4 U CHUXEHMA
0CIOXXHEHWIi B npouecce 6ypeHua.
WucTpyment WELL COMMANDER
NO3BONAET YCTPAHUTb Npobnemsl,
cBA3aHHble ¢ npumeHeHnem KHBK,
KOHCTPYKLWA KOTOPOIA HaknaablBaeT
OrpaHUYeHnA Ha PacXo4 U CKOPOCTb
BOCXOAALLEro NoToka B KO/bLEBOM
NpOCTpaHCTBE. 3TV HaKNajblBaeMble
KHBK orpaHuyeHuna Takxe kacatTcA
pa3mepa v KoHueHTpauum MBI

Unu MaTepuanoB AnA yKpenneHua
CTEHOK CTBOJ/1a CKBaXXWHbI, KOTOPbIE
pa3MeLlalTcA B 30HaX NOrNoLLeHUA
6yposoro pacTteopa. UHcTpymeHT WELL
COMMANDER no3sonaeT npoBoanTb
Heo6xoauMble onepauumn 6narogapa
60onbLUOV NPOTOYHON NNOLLAAM B Cly4ae
6annacHoi UMpKynauumM pacTeopa.

[pn 3TOM MOXET 0CYLLEeCTBNATLCA 110
JeBATU LIMKIIOB OTKPbITUA/3aKPbITUA 32
OAMH CMYCK.

Mpumenenue

MHHoBauWoHHbIN uHCTpymeHT WELL
COMMANDER ucnonb3yetca B
TEXHONIOrMM YKPEMJIEHNA CTEHOK CTBOJA
ckBaxxuHbl 1-BOSS* ana cospanmna
ansTepHaTMBHOMO HanpaeieHnA
UMPKYAALMN NpY pa3MeLLeHum
maTepuana Ansa yKpenaeHusa CTeHOK
CTBOMA CKBaXMHbI B NPO6NEMHbIX 30HaX.
Mpu aTOoM MaTepmansl He NPoXoAAT
yepes KHBK, orpaHnunsatoLLyo nx
pa3mep ¥ KOHLEHTpaLMHo.

Pasmelyenne nictpymenta WELL
COMMANDER Hag pa3aBuXHbIM
pacLuMpuTenem Uan aHanorn4HbImM
aKTUBMPYEMBIM C MOMOLLbHO LIapoB
WHCTPYMEHTOM JaeT 3HaYUTeSNbHble
npeumyuwiectsa. UHcTpymeHt WELL
COMMANDER no3sonseT yBenniutb
CKOpPOCTb BOCXOAALLEro NoToka B
KOMbLIEBOM NPOCTPaHCTBE BO BPEMA
6ypeHua, HanpaBnAA NOTOK BOKPYT
komnoHeHToB KHBK. Kpome Toro,

OH N03BONAET YBENUYUTL CKOPOCTb
BOCXOJALLEr0 NOTOKa B KOJIbLIEBOM
MPOCTPaHCTBE BO BPEMA 3aMELLEHNA.
Kak npaBuno, aTo genaeTcAa AnA
npeAoTepaLleHna o6pa3oBaHuaA unm
YAaneHua WnamoBbIX nogyLuek, 6onee
KayecTBEHHOro 3aMeLLeHnA pacTBOPOB
unu o6neryeHna 06paTHOM LMPKYNALMK.

WHcTpymMeHT ncnonbayeTcA Kak
BCMOMOraTenbHOe CPeACTBO NpH
HanoNHeHUN Unu cnuee GypunbHOI
konoHHbl Bo Bpema CMN0 ana
KOHTPONA JaBNeHUA NopLUHeBaHuA /
cBabupoBaHuA.

Knanan WELL COMMANDER moxeT
UCMOMb30BaTLCA ANA pa3MeLLeHns
yTAXeneHHoro 6ypoBoro pacteopa ana
TNYLIEHNA CKBaXKMH NpW 6YpeHum Ha
Jenpeccuu nn6o 6ypeHumn ¢ KOHTponem
AaBNeHnA.
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OcobeHHOCTH

L BOJ'IbLIJaFI NnpoTo4HanA nnowaab 4epes
MHOro41cneHHble NopThl

= BmMecTMMOCTb LIapOBOW NOBYLIKN
BYPASS BALL CATCHER - g0 18
LapoB, 4TO N03BOJIAET BbINOJIHUTb 9
NONHbIX LUKNOB 0TKprTI/IH/3aKprTVIﬂ

= 0TKpbITME U 3aKPbITWE NOPTOB
ocyllecTBnAeTcA C NOMOLLbHO LLapoB
0HOro pasmepa

= Hanuune nsgenuii ¢ HapyXHbIM

avnameTpom 5,7, 8/, m 9/, nroiima ana

nto6bix KoHurypaumit 6ypunbHbIX
KOJOHH

L] OTCVTCTBI/IE BHYTPEHHUX COeIMHEHNUI

= MexaH13M aKTMBaLUMUU MHCTPYMEHTa
thukcUpyeT OTKPLITOE MU 3aKPbITOE
MoNoXeHue NopToB U U30/IMPOBaH OT
NPOMBbIBOYHbIX XXWUAKOCTEN

= KoHctpykuma WELL COMMANDER u
BYPASS BALL CATCHER ocTaBnsaet
JOCTYN ANA LapoB MEHbLLEro
JnameTpa u/unm orpaHU4eHHbIi
JOCTYN ANA MIHCTPYMEHTOB,
CMycKaeMbIX Ha KapoTaxxHoM Kabene,
Huxe knanaHa WELL COMMANDER
Jlaxke nocsie ero akTueawluu

= UucTpyment WELL COMMANDER
3KOHOMUT BpeMA paboTbl 6ypoBoi
YCTaHOBKM, COKpaLlasn
npogonmxutenbHocTs CMNO/
UMpPKYNALMN.

Mpeumywectsa

= bnarogapsa 60nbLUOI NPOTOYHON
MNoLWaAn MOXHO 3HAYUTENbHO

MpuHumn pa6oTbi

Wuctpyment WELL COMMANDER
crnyckaeTca unu nogHumaeTca

13 CTBONA CKBaXMHbI C
3ahMKCMPOBaHHBIMU OTKPbITbIMUY KN
3aKpbITbIMKU NopTamu. [opTbl ocTaoTCA
B TOM )€ NOM0XEHUN A0 MOMEHTa
akTuBaumm uHctpymenta WELL
COMMANDER nocpeacTsom c6poca
Liapa 1 yBenn4YeHnA AaBneHua Ana
W3MEHEHWA NMONOXEHNA NPOMbIBOYHbIX
nopToB. 3aTEM aKTUBUPYHOLLWA LWap
nonagaeT B 60KOBOM KapmaH LIapoBoii
NOBYWKK. [InA OTKPLITUA U 3aKPbITUA
MOPTOB B MHCTPYMEHTE UCMONb3YHTCA
LIapbl 0HOr0 pa3Mepa, Npu 3ToM
€AMHCTBEHHbIM OrpaHuyeHnem
ABNAETCA BMECTUMOCTb LLIAPOBOIA

YBeNN4nuTb NPOMU3BOANUTENIbHOCTb
HacocoB, 4T0ObI MOBbLICUTb CKOpPOCTb
BOCX0AALLEero noToka B KOJibLleBOM
npocTpaHCcTBE ANA yny4leHHOro
BblHOCa LW1amMoBbIX noayLlek

= KpynHo3epHucThbIii MaTepuan ana
60pb0ObI C NOMNOLLEHNAMN U ANA
YKPEnneHma CTEHOK CTBOJA CKBaXMHbI
MOXET HanpaenATbCA B 00X04
YYBCTBUTENbHBIX CKBAXXMHHbIX
6ypOBbIX MHCTPYMEHTOB U IErko
pa3meLlaTbCA B 30HE NOrNoLLeHMI

= KnanaH o6ecneynBaeT 3akauky
YTAXENEeHHbIX 6yPOBbIX PacTBOPOB
ANA TNYLIeHUA CKBaXWH npu GypeHnn
Ha fienpeccui 1 6ypeHnn ¢ KOHTponem
nasnenus nepea ClO

= /IHCTPYMEHT naeanbHo NOAXoAUT ANA
YNyYLIEHNA 0YUCTKM CTBONA
CKBaXXVHbI BO BPeMA pacLUMpeHus,
3apesku CTBONA CKBaXMHbI UK
oT6opa KepHa

= WHCTpyMeHT no3sonaeT
NoAAePXNBATb XapaKTepuUcTUKM
pacTBOpa Npu BbICOKOM Pacxoje B
Nto6bIX KONOHHAX AnA 6ypeHua unu
3amelleHua

= WUHcTpymenT WELL COMMANDER
MoOMOraeT Npu HaNoJHEHUN UK CNMBe
6ypunbHoii KonoHHbI Bo Bpema CINO
ANA KOHTPONA AaBNEeHNA NOPLUHEBaHNA
/cBabupoBaHuA u ana o6neryenus Cro
MyTeM CHUKEHUA PacXofa XUAKOCTH

= Koraa MHCTpyMeHT 3athMKCUPOBaH B
OTKPBLITOM MONOXEHUH, HeBONbLLIOE
KONMYecTBO PacTBOpa NPOXoAUT

nosywku (18 wapos/9 umknos). Koraa
MHCTPYMEHT 3a6/10KMPOBaH B OTKPLITOM
MON0XEHNUK, MOXHO cOpoCUTb
JOMOMHUTENbHbIA N30NNUPYIOLLUIA Wap
KHBEK meHbLuero anameTpa, KOTopbIi
YCTaHOBUTCA B HUKHEM CEATE U
HanpasuT 100% noToka Yepes nopTbl.
3aTem 9TOT Wap BbiTankMBaeTcA
CNeJyHLWmMM aKTUBMPYIOLLUM LLIAPOM,
KOTOpbI PUKCUPYET MHCTPYMEHT

B 3aKpbiTOoM nonoxxeHuun. 06a wapa
YAEPXMBAKOTCA LLIAPOBOIA OBYLLKOMN.

baiinacHaA wapoBaaA noByLKa
yAep>XnBaeT Luapbl C OAHOI CTOPOHbI
BHYTPEHHEro AnameTpa, 4To no3sonAeT
pacnonoXuTb Apyrue akTUBMPYEMbIe C
MOMOLLbHO LUAPOB UHCTPYMEHTbI HUXE
NOBYLUKM, Tak Kak akTUBMPYHOLLME Lapbl

yepes AONOTO ANA ero cmasku. Ecnm
UCNONb3YeTCA AONONHUTENbHbIA
u3onupyrowmii wap, 100% noToka
HanpaBnAeTCcA Yepes nopTbl

MeHbLLEro guamMeTpa MoryT NponTy
yepes uHctpyment WELL COMMANDER
V1 LUAPOBY!O NTOBYLLKY.

HIANYININOY TIAN S|00) Bunenany :sjoo) pazijerdadg




CuCTeMbI XNAKOCTEN 3aKaHYMBAHNA 1 PeareHThbl, PACTBOPbI ANA NEPBUYHOT0 BCKPLITIAA NPOAYKTUBHbIX NAcTOB,
paspyLLMTENM KOPKY, 060pyaoBaHIe unbTPaLAn 1 Creuuani3npoBaHHbIe HCTPYMEHTSI

C6pocuTb Wwap npu HapawMBaHuM U NpoKavaTh
Ao nictpymenTa. LLlap ycranaBnusaetca B
cepne. lNogaetca gaBnexune

HononHuTenbHbIA M30NUPYIOLKI Wap

MO)KET GbITb YCTaHOBNEH B HUKHEM ceane,
4yT06bI NpegoTBpaTUTHL Nonaganue B KHBK
MaTepuanoB no 6opb6e ¢ NOrnoWeHUAMM N
ANA yKpenneHna cTBoNa CKBa)XXuHbl BO BpemA
o6pa6oTku nnacTta

baiinacHas wapoBas noByLuKa yaepKuBaeT
aKTUBMpYIOLLME WPl U M30NUpYIOLLMe
wapb! KHBK y cTenkun knanaua, o6ecne4nsan
BbICOKYI0 I0/1a4y Hacoca NP1 MUHUMAanNbHOI
notepe AaBAeHUA U NPONyCKasA wWwapbl
MeHbLUero AMameTpa BHU3

Koraa naBnexune npesbiliaeT jaBnexue
aKTMBaLuK, NOPTbI OTKPLIBAIOTCA M WAp
nonajaet B LIAPOBYIO IOBYLUKY HIKe
MHCTpPYMeHTa

W3onupyrowmit wap KHBK yaanaertca, koraa
aKTMBUPYIOLLMI LWap 3aKpbiBaeT NOpPTbl

[lpyrue MHCTPYMEHTbI, aKTUBMPYEMble NyTem
cOpacbiBaHuA WapoB MeHbLUIEro pa3vepa,
MOTyT GbITb Pacnoso)KeHbl HUKE MHCTPYMEeHTa
Well Commander, Tak KaK 3Tu Wwiapbl He CMOryT
NpUBECTH ero B AieiicTBNe

bonbLaAa yacTb NoToKa npoxoaut 4yepe3
NopThbl NPU NOHNXKEHHOM AaBNeHnu Ana
yBe/nvyeHna nogavn Hacoca, B T0 BpemA Kak
YacTb NOTOKa HanpaBnAeTcA Yepe3 J0/10TO
AnA o6ecneyeHna cmasKkm

Mocne npunoxxeHna gaBnenna K
aKTMBMpYIOLLEMY LIapy, M30NMpYIOLWWIA Wwap
KHBK v wap akTuBauum nonajatoT B LLapoOBYHO
NOBYLUKY

LLlapbl, npuBoaAwme B AeiicTBue Apyrue
MHCTPYMEHTbI, NPOXOAAT yepe3 Gaiinachyo
LIapoBYI0 NOBYILIKY
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Cneuuanusuposauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA LUPKYNALUU XXuaKocTen

WUHctpyment WELL ISOLATION TOOL*
npeAcTaBnAeT co60ii MHCTPYMEHT
INA UMPKYNALMM XNIKOCTEIA,
obecneynsaloLLmii U3onaUn
KOMNbLIEBOro NPoCTPaHCTBa, KOTOPbIN
no3BONAET onepaTopy U30MpOBaTb
CTBOJ CKBAXXWHbI OT F’MAPOCTAaTUYECKOr0
nM60 UCKYCCTBEHHO CO3/aBaeMoro
JaBNeHWUA U BbINONHATL LMPKYNALMIO
npu NoBbILIEHHOM pacxoge. Takan
BO3MOXHOCTb 4acTo GbiBaeT
Heo6X0AMMa ANA KOHTPONA NoTepb
6ypoBOro pacTBOpa B 0TKPbITbIX
WHTepBanax nepdopauuu unu B
HeoOCcaXXeHHbIX MHTepBanax cTeona
CKBa)XMHbI HUXE MHCTPYMEHTA.

Mpumenexue

UHctpyment WELL ISOLATION

TOOL nosBonaeTt ucnonb3osaTb
BbICOKOCKOPOCTHYHO LIMPKYNALMIO ANA
3amelleHnA 6ypoBoro pacTeopa B
BEPXHEMN YacTyW CKBaXWHbI, He NOBbILLAA
AaBneHue B HUXHel yacTu. JlaHHan
TexHonorua Hawbonee adchekTUBHA Npu
OTCYTCTBMM TOYEK YCTAHOBKM, TaKMUX Kak
MoABECKa NOTaliHON 06CaHOI KONOHHBI,
ANA CTaHAapTHbIX aKTUBMPYEMbIX C
MOMOLLbI0 BECA UHCTPYMEHTOB ANA
LmMpKynAuumn xnakocTei. UHeTpymeHT
naeanbHo NOAXOAUT ANA onepaumi, npu
KOTOPbIX 0XXMAAKTCA NOTepy 6ypoBOro
pacTBopa B OTKPbITbIX MHTEPBANax
nepchopaumm unu B Heo6caxeHHbIX
WHTEpBanax CTBONa CKBaXMHbI HUXE
WHCTPYMEHTA, a TaKKe ANA pa3MeLLleHus
Haj Y4yBCTBUTENbHbIM K BO3AENCTBUIO
JaBneHnA 060pyfoBaHNEM, Hanpumep —

OcobeHHOCTH

= AKTMBaUWA 1 AeaKTUBaLMA
nocpeAcTBOM c6poca LWwapoB

= JIBa BHYTPEHHUX CEANa A/A LIapoB
MOryT nepemeLLaTbCca ANA akTUBaLum
1 feakTMBaLWN MHCTPYMEHTa

= Lllapbl yaepxuBarTcA Ha ceanax
BHYTPW UHCTPYMEHTA

= [lpocunb cTabunusaTopa u
thpe3sepHoit My Tbl 06ecneynsaet
0TCYTCTBWE NPENATCTBUIA ANA
JBWXEHUA BHYTpU 06CafHOI KONOHHbI
¥ 3aLLMLLAET HaNpaBAKLLMIA KOXYX 0T

WELL ISOLATION ToOL (WIT)

U30/IMPYOLLUMK KnanaHamMu.

MpuHumn pa6oTbi

MHCTpyMeHT cnyckaeTcA B

CKBaXXUHY 3a(hMKCUPOBaAHHbLIM B
OTKPLITOM MOM0XeHUK, 06ecneynsan
MOMHbIA NOTOK K A0NOTY. B faHHoiA
KoHUrypaumm BHyTpeHHwii 6aiinac
OTKPbIT, 4TO6ObI PacTBOP B KOJbLIEBOM
NpOCTPaHCTBE MOT ObITb HanpaeneH

B 00X0/ BHELLHEN OTKNOHALLei
maH>eTbl. [pu akcnnyaTauum
aKTUBUpYIOLLWIA Lap cOpacbiBaeTcA

Ha ceano, yBenuyeHune AaBieHuA
NPUBOAMUT K CABUTY CPE3HbIX BUHTOB

¥ NepeMeLLeHN0 aKTMBUPYIOLLEN
MyhTbl. 3T 3aKpbIBaeT Gaiinac
BHELLHEN OTKJIOHAOLLLE MaHXXeTbl.
Mocne 3Toro Becb NOTOK Yepe3 KONOHHY
Hanpaenaetca yepes noptel WIT Hag
(PUNBTPYHOLLMM KOXKYXOM B BEPXHIOHD
CeKLMo KoNbLEeBOro NpocTPaHcTBa.
MHcTpymeHT o6ecneynBaeT 3onAunto
OTKPbITbIX NepcthopaLMOHHBIX 0TBEPCTHIA
nn6o HeobCcaXKeHHOI cekuuu cTBona
CKBaXMHbI HUXE NOMHONPOXOAHOA
BHELLHEW OTKNOHALLEN MaHXETbI

0T NPOMbIBOYHOI XuakocTu. Ana
BbINOMHEHMA 06paTHOW Npoueaypbl
c6pacbiBaeTcA Wap AnA AeakTuBaumum u
YBENN4YNBAETCA JaBNEHUA AN1A CPe3Ku
JpYroro KOMnyekTa BUHTOB U CMeLLEeHNA
aKTUBUpYtoLLei MydTbl, YTOObI
OTKpbITb 6aiinac 1 HanpaBUTb NOTOK K
aonory. Nocne atoro nHctpyment WIT
MOXET ObITb MOAHAT U3 CKBaXMHbI 6e3
cBabupoBaHuA.

BO3MOXHbIX MOBPEXAEHNN

= WmetoTcA Tunopasmepsl 7, 9%/ unu
10%/, atoiima

= OTcyTcTBME OrpaHNyeHunid no
CKOpPOCTY BPALLEHMA BO BPEMA
LMpKynALMN.

Mpeumywecrsa

u I'Iosbu.ueHme CKOopocCcTn BoCxoaALlero
NoTOKa B KOJIbLIeBOM NMPOCTPaHCTBE C
obecneyeHnem 3awuThl nnacTa unn
OTKPbITbIX NepdopaLMOHHbIX
OTBEpPCTUMN OT Ype3MepHOro AaBJieHUA

NOpPLUHEBAHMUA [ 3KBUBAJIEHTHOM
MAOTHOCTW LIMPKYAALNN

BcTpoeHHblii 6aiinacHbIn KaHan BOKpyr
BHELLHEN OTKJIOHAIOLLEN MaHXeTbl,
U30NMpYtoLLEN KoNbLeBoe
NpOCTPaHCTBO, NpeAoTBpaLlaeT
adhchekT nopLHeBaHus/cBabUpPOBaHUA
Bo BpemsA CI0

WHCTpymeHT nossonAeT
npeaoTBPaTUTb NOFOLLEHMA
pacTBopa npu cTaTUYeckoM u
JANHAMNYeCcKOM AaBneHuN.

(LIM) 1001 NOLLYIOS] TI3M :sjoo), Bunejnany :sjooy pazijeioads




Junk Muncher (JM)

Cneuuanwauposauﬂble WHCTPYMEHTbI: UHCTPYMEHTbI ANA yAaNeHUA UHOPOAHbIX YacTul

Uuctpyment JUNK MUNCHER,
BXOAALLMIA B NAKET peLleHuin ana
MOBbILLEHNA MPOAYKTUBHOCTM
ckBaXkuHbl oT komnavun M-1 SWACO,
UCNONb3YeTCA ANA NOATBEPXKAEHMNA
ahheKTUBHOCTM ornepaumii no
04MCTKe CTBONA CKBaXMHbI. OH
co6upaeT KpynHble YacTuLbl
MexnpuMeceil, TpoM3BeeHHbIX Npu
thpe3sepoBaHun 06¢cagHON KONOHHBI
Unu 3apeske oKoH. MHCTpymeHT
TaKxXe MoXeT co6upaTb MexXnpuMecH,
orpaHu4MBaroLLMe BHYTPEHHWIA AuameTp
nepcopupoBaHHOI KONOHHbI.

OTnuumTenbHblie YepTbl

Uuctpyment JUNK MUNCHER
NOAXOAMT ANIA crycKa nocne onepauui
thbpesepoBaHuA 06CaHOI KONOHHBI

Unu 3apesku okHa ana cbopa

KPYMHbIX YacTUL, MexXnpumecei,
NPOU3BOAMMBIX B X0Jie 3TUX

onepawuuii, KOTopble HEBO3MOXHO
yaanuTb apyrum cnoco6om. OH Takoke
NOAXOAMT ANA UCNOMb30BaHMA B

yXXe nepcopupoBaHHbix Tpy6ax ana
OYMCTKM UNW yAaneHna MexnpumMeceil,
0rpaHuyYnBarLLMX BHYTPEHHUIA AnaMeTp
Tpy6, v c6opa TBEpAbIX YacTUL, KOTOPbIi
HEBO3MOXKHO YAaNUTb U3 CKBAXXMHbI
Apyrum cnoco6om.

Bo3moxxHa nocTaBka noAxoAALLero
thpesepHoro npodhmna ana o6paboTku
MONMUPOBaHHbLIX MY(IT NOJBECKM
noTanHoii 06cafHO KOJIOHHBI.
BmecTMMOCTb UHCTPYMEHTA U
BO3MOXXHOCTb GaiinacHoi uMpKynaumm
XXMAKOCTE MaKCUMN3MPOBaHbI
6narofaps MCNonb30BaHMI B HUXKHEN
4acTW UHCTPYMEHTA MeHbLUEro
YMOPHOT0 HUNENbHO-MY(hTOBOrO

Oco6eHHOCTH

= LlenbHbIit Kopnyc ¢ MychTamu-
nepeBojHUKaMM

= JlocTynHbl BCTpOEHHaA hpesa ana
06paboTkM NoABeCKN NOTaNnHOM
o6cafHO KONOHHbI UNK hpesa anA
TBEpPAbIX YacTuL

= JlocTynHa HanpaenawLlana pesa.

Mpeumywecrsa

= PaspaboTaH ana yaaneHna 60nbLunx
TBEPAbIX YaCTUL, U3 CKBAXUHbI Yepes
GonbLuKe BMyCKHble 0TBEPCTUA

= CnyckaeTcA B X0A€e onepaLmm 04ncTKH
unu B xoge cneuymnansHon CMO ana
yAaneHua TBepAbIX YacTul

= [lpu cnycke Huxe ycTponcTea WELL
PATROLLER uHCTpYMeHT nponyckaet
MeJKue UHOPOAHbIE YacTuLibl,
KoTopble 3aTeM cobupatoTca
uHcTpymeHTom Well patroller.

COEAIMHEHUA ¢ 6ONbLLIUM KPYTALIMM
MOMEHTOM.

Mpunuun gencTena

EmkocTb anAa c6opa npeactasnAet
co6oii Tpy6y 60MbLLIOTr0 HapPY>XXHOro
ZAMameTpa ¢ 0TBepcTUAMM,
No3BONAKLLMMU MHOPOAHBIM YacTuLaM,
LnaMy ¥ MefKUM YacTuLam LemeHTa
NPOX0AMTb Yepes HUX U BbIMbIBATbCA U3
CKBaXXuHbl. bonblune TBepAble YacTULbI,
nonazatowiue B eMKoCTb AnA c6opa,
YAEPXXMBAKOTCA M He BbiMyCKaKTCA
CHM3Y 06paTHLIMM CTBOPYATLIMY
KnanaHamu, KOTOpble 0TKPbIBatOTCA
MOTOKOM W 3aKpbIBaOTCA NPYXWUHAMW.

MHCTpyMeHT moxeT cobupaTb
3HaYMTeSNbHbIA 06beM 60NbLINX
TBEPAbIX YacTuu. Mpu Hanuuum
4ype3MepHo 6oNbLUNX TBEPAbIX
4acTuL, MOXXHO NPOBECTU OMepauum
pa3manbiBaHuA/nepeManbiBaHua Ana
YMEHbLLEHUA UX pasmepa.

JdkcnnyaTtayua

Yetpoiticteo JUNK MUNCHER moxet
cnyckaTbCA B KOMOMHUPOBAHHOM
6ypunbHOIi KONOHHe AnA c6opa TBEPAbIX
YyacTuy B 60NbLLei 06caHOI KONOHHE
BblLLE NOTaitHON 06CafHON KONOHHbI,
UNU HenocpeACTBEHHO Haa hpe3oit unu
Jonotom ana c6opa 60MbLIMX TBEPABIX
yacTuu ¢ 3a6oA. lonoTo unm chpesa
BbIMbIBAET TBEP/ble YaCTULbl HaBEpX B
ynaenueatoLLee ycTponcTBO.

Korpa BcTpoeHHada dopesa ana
06paboTKn NoABeCcKy NoTanHoM
06cafHoii KONOHHbI pas3rpyXaeTca
Ha NoNMPOBaHHYH MyTY NOABECKM,
OHa MOXeT UCNoNb30BaTLCA ANA

MakcumanbHaa

Hunnen. (auamerp), CKOpOCTb BpaleHns

Aoiim NPy HATAXKEHUK, 06/MuH
3Y/, ¢ BbIcaaKoii BHYTPL 100
41/, ¢ BbICaAKOi BHYTPb 120
5'/, ¢ samkamu NK DSTJ 120

06paboTKn BepXHeii YacTn MydTbl.

[pn HeobxoaMMoOCTHM NonmpytoLan
thpesa MoxeT 6bITb CryLLEHA HUXE
WHCTPYMEHTA ANIA 0YMCTKM BHYTPEHHEN
NOBEPXHOCTY NONUPOBAHHOIA
nocago4Hoit mychTel. JUNK MUNCHER
CMycKaeTcA Ha MakCUManbHOWN CMycKo-
noabemHoii ckopocTy B 150 coyToB/MUH
(46 M/MUH), He UMeA orpaHUYeHuii No
CPaBHEHMIO C APYTUMUW UHCTPYMEHTaMK
KOMMOHOBKMW.

MakcumanbHasa Harpy3ka
Ha MHCTPYMEHT Npu
BpatyeHun, hyHTbI (Kr)

Maxkcumanbhan
CKOpOCTb BpaleHuA
npu cXxaTuu, 06/MuH

60 5,000 (2,268)
90 10,000 (4,536)
90 10,000 (4,536)
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Maruut MAGNOSHOE* cnpoekTupoBaH
ANA U3BNEYEHUA 0CTATKOB
HecTaHAapTHOM hopMbl, yNaBLLIMX Ha
3260/ CKBaXMHbI, KOTOPblE HEBO3MOXXHO
HanpaBWTb C MOMOLLb0 06paTHOro
MoTOKa B KOJbLIEBOE NPOCTPAHCTBO
yepes KaHan cTaHAapTHOro

MarHuTa 6ypunbHOA KONOHHBI.
CnpoeKTUpoBaHHbIii C TPUMEHEHUEM
CaMbIX COBPEMEHHbIX TEXHONOTIA,
MHCTPYMEHT o6ecneynBaeT NPOCTOTY

1 3chcheKTUBHOCTL NHOBLIX onepauui

Mo NOAr0TOBKE CTBOJIA CKBAXUHbI K
aKcnnyaTaumu.

Mpumenenue

Uuctpyment MAGNOSHOE moxeT
1CMoNb30BaThCA B 06O CUTYaLuK,
Mnpu KOTOPOM KPYMHble MeTanam4yeckme
0CTaTKM CKanaMBaeTcA Ha 3aboe
CKBaXXWHbI UMW CBEPXY APYTUX
3/1eMEHTOB CTBOJIA CKBaXXMHbI. Tak Kak
KpynHble 0CTaTKu TPYAHO pa3apo6uTs u
MOAHATbL Ha NOBEPXHOCTb C 06paTHbIM
NOTOKOM NMPOMbIBOYHOM XIUAKOCTH, UX
Heo6X0AMMO M3BNEKaTb MeXaHU4eCKUM
cnoco6om. MHCTpyMeHT ucnonb3yeTtca

OcobeHHoCTH

= MarHuT U3 peiko3emesibHbIX
MeTanmnos, NOMHOCTbIO YKPbITbINA
KOXKYXOM

= KOMMOHEHTBI MarHuToB PacCYnTaHbl
Ha TemnepaTypy 480°F (250°C)

= HarpagneHHble LMpKYNALNOHHbIE
nopThl

= [lpocTan KOHCTPYKLNA U3 TPeX
3N1EMEHTOB

= MopgynbHblii 3aLLMUTHBIA KOXYX.

Mpeumywectsa

= MaruuTHana peLueTKa BbICOKOM
MOLLIHOCTV MOXXET YepXXuBaTb Mycop
HecTaHaapTHOI hopMmbl

= KOMMOHEeHTbI MarHMTOB PacCcyUTaHbl
Ha TemnepaTypy 480°F (250°C)

= CnuB XMAKoCTH U3 GypunbHOoii
KOJIOHHbI HE MPenATCTBYeT
yAepXaHuio Mmycopa

MAGNOSHOE (MSHOE)

Cneuuanusuposauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA yAaNeHUA NHOPOAHbIX YacTuly

Mpy BbINOMHEHWW NtO6bIX onepauuii no
MOATrOTOBKE CTBOJA CKBAXMHbI, TAKMX
KaK 3aMeLLeH1e pacTBopa, I0BU/bHble
paboTbl UK CNYCK MHCTPYMEHTOB

ANA 04UCTKN. MHCTPYMEHT fierko
pa3MellaeTcA Ha TopLie KOMMOHOBKM.

MpvHyun paéoTbl

TUHcTpymeHTt MAGNOSHOE
CMyCKaeTcA B CKBAXMHY Ha

KoHLe paboyeit KonoHHbI. AnA
npeAoTBpaLLeHNA CKOMNEHNA 0CTaTKOB
Mnpu CNycke B CKBaXXWHY Ha MUHCTPYMEHT
HaHOCMTCA 3alUMTHOE FreneBoe
nokpbiThe. UHopoaHble YacTuLbl
BbITE@CHAIOT refib C 06N1acTh KOHTaKTa

C NMOBEPXHOCThI0 N0J AeiCTBIUEM
MarHuTHOro nond, YTo6bl M3BNEKAEeMblii
thparmeHT oKkasanca noj Bo3AeNCTBUEM
marnuTa. llocne atoro chparmeHT
yAepXnBaeTcA MarHUTOM 40 MOMEHTa
13BJIe4EeHUA Ha NoBepXHocTb. [locne
noAbema UHCTPYMEHTa C 0cTaTKamu

13 ckBaxmHbl MAGNOSHOE moxxHo
Nerko /eMOHTMPOBATL C KOJIOHHbI

1 NepemecTuTb ANA NOArOTOBKM K
cnejytoLlei onepaumu.

= 3aLMUTHBIA KOXYX MOXET 6bITb
3aMeHeH Ha 6ypoBoii ycTaHOBKE ANA
YBEANYEHMA N0LLaAN NOBEPXHOCTH
3axBaTa ¢ y4eTOM PasfiNiHoro
KonuyecTsa, paamepa u hopMbl
0CTaTKOB

u MHCprMeHT JIerko o4unulaeTca Ha

6ypoBoii ycTaHOBKE ANA NocieayoLLnX
CrycKoB

(J0HSIN) JOHSONDVIA :Sjoo] A1anoaay suqaq :sjoo) pazijerdads




MAGNOSTAR (MSTAR)

Cneuuanmuposauﬂble WHCTPYMEHTbI: UHCTPYMEHTbI ANA yAaNeHUA UHOPOAHbIX YacTul

Maruut MAGNOSTAR* cnpoekTupoBaH
crneuuanbHo AnA yaaneHua 60/bLUMX
06beMOB MHOPOAHbIX YacTuL B COCTaBe
BbICOKOMOMEHTHBIX KOIOHH. MarHut
MAGNOSTAR o6napgaeT 60nbLuoM
MNoLlaAbio MarHUTHOI NMOBEPXHOCTH ANA
W3BJI@YEHUA 3HAYUTENbHbIX 06bEMOB
MexnpuMecei, Koraa 0fHOI LMpKynALmuKI
INA 3TOr0 HeJOCTaTOuHO.

Mpumenenne

WUuctpymeHT MAGNOSTAR nogxoaut
ZNA BbINONHEHUA Pa3NNYHbIX onepaLuii,
BK/IHOYaA 3aMeLLEeHMe, 04NCTKY CTBONA
nocne npoBeieHnA NepopaLMOHHbIX
paboT, NOAroTOBKY K rMAPOpPa3pbIBY,
MHOronIacToBOe 3akaH4uMBaHue,
thpesepoBaHue, ropeHue, NoOBUNbHbIE
paboTbl U CNOXHbIE NpoLeaypbl
3aKaH4uBaHuA. MHCTpymeHT
peKomeHJlyeTcA UCMoNb30BaThb Npu
KakJoW onepauuu, npesnonaratLLen
Hanuuve 6onbLIMX 06bEMOB
MeXnpuUMecen.

OcoGeHHoCTH

= LlenbHblit KOpnyc, 0TCYTCTBYIOT
BHYTpeHHUe coegnHeHnA
,ﬂOI'IOJ'IHI/ITBJ'IbeIVI BblﬂeJ'IEHHbIVI nyTb
NoTOKa AnA npeaoTepalleHnA
OFpaHMLIEHMIZ NoTOKa npwn 3anosiHeHnn
WHCTPYMEHTa MHOPOAHbIMNU
0CTaTKamMiu

= 3akpenneHHblil MydTOBbIA
cTabunn3aTtop Ha MyhTOBOM KOHLIE
obecneynsaeT 3a30p BO BPEMA
noAbema U3 CKBaXXuHbl

L} MaTepmanbl NOKPbITUA COBMECTUMbI C
MaTtepuanamu o6caaHoi KONOHHbI ANA
CHU)XEeHUA ee n3Hoca

= YHuUKanbHblii 3anaTeHTOBaHHbIA MeTo[
MexaHu4eckon (bI/IKCHLII/II/I MarHuTos

= /metoTcA BapuaHTbl TUMOpa3mepa u
BEeCa, COOTBETCTBYHOLLNE
CTaHAapTHbIM 06cafHbIM KONIOHHaM/
noTaiiHbIM 06CcaHbIM KONOHHaM (0T
13 po 7 awiimos.)

MpnHyun paéoTbl

Maruut MAGNOSTAR cnyckaeTca B
CKBa)XXMHY B cocTaBe paboyeil KONOHHDI
B COYETaHUU C APYrMMU MHCTPYMEHTaMK
ANA 04UCTKW CTBONA CKBaXMHbl. Maruut
MO>XHO BpaLLaTb W pacxaxuBaTb, He
onacaacb NOBpeXAeHnA 06cajHoiA
KONOHHbI U CaMOro MHCTPYMEHTA.
JlonacTu Ha Koxyxe o6ecne4ynBaroT
60MbLUY0 NPOTOYHYHO NNoLWaab AnA
HanpaB/ieHWA NOToKa XWUAKOCTU B

06x0 NHCTPYMEHTa. 3aKpenneHHbIi
My(pTOBBII cTabunusaTop Ha MyhTOBOM
KoHLe o6ecneynBaeT 3a30p Mexay
WHCTPYMEHTOM W CTEHKOI 06caaHoi
KONOHHbI AnA c6opa mycopa npu
noAbeme 13 ckBaxuHbl. UmeroTen
BapuaHTbl TUMOpPa3Mepa 1 Beca,
COOTBETCTBYHLUME CTAaHAAPTHLIM
06cafiHbIM KOJIOHHaM/NoTaiiHbIM
o6cagHbIM KONOHHAM.

MpeumywecTsa

= [loTeHumManbHan rpy3onoAbLeMHOCTb
Npw N3BNEYEHUN MeXnpuMecen
cocTasnAaet 200 chyHToB (91 KI)

= MarHuTbl BbICOKOI NPOYHOCTM U3
peaKo3eMenbHbIX MeTannoB
paccuuTaHbl Ha TemnepaTtypy 350°F
(177°C)

= MarHuTbl cbeMHble AnA obecneyeHns
BO3MOXXHOCTW OCMOTpa Kopnyca

= B KOHCTpyKUMM MCNONb3YOTCA
BbICOKOMOMEHTHbIE COEAUHEHUA
knacca premium

= OTcyTCTBME OrpaHUYeHnii NnoToka
HUXXe UHCTPYMeHTa o6ecneynBaeT
cB060HbII AOCTYN K MarHUTam

= /3BneyeHHble MHOPOAHbIE YaCTULbI
nerko yaanAwTcA Ha 6ypoBoi
yCTaHOBKe
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MAGNOSTAR HEAVYDUTY (MSTAR HD)

Cneuuanusuposauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA yAaNeHUA NHOPOAHbIX YacTuly

Maruut MAGNOSTAR HD*
CMpOeKTMPOBaH crneunanbHo AnA
yAaneHnua 605bLunx 06 bEMOB
MHOPOJAHbIX YacTuL B COCTaBe
BbICOKOMOMEHTHbIX KONMOHH. Maruut
MAGNOSTAR o6nagaet 6onbLuoi
niowaabo MarHMTHO NOBEPXHOCTM
JINA U3BJIEYEHUA 3HAYUTENbHBIX
06bEMOB MEXNPUMECEN, KOTa 0HON
UMPKYNALWN ANA 3TOM0 HeA0CTaTOYHO.
Bepcua MAGNOSTAR HD ocHaleHa
thpesepyrowmmm KonbLaMm Ha
MYhTOBOM W HUNMENbHOM COeUHEHUAX
Ana 6onee arrpeccMBHOIO BO34eMCTBUA.

MpnHyun paéoTbl

Maruut MAGNOSTAR HD cnyckaetca B
CKBa)XXMHY B cocTaBe pa6oyeil KONOHHbI
B COYETAHWUM C APYrMMU MHCTPYMEHTaMU
ANA 04NCTKW CTBONA CKBaXMHbl. MarHut
MO)XKHO BpallaTb M pacxaxuBaTb, He
onacascb NoBpeXAeHuA 06caHoii
KONMOHHbI ¥ CaMOro MHCTPYMEHTA.
JlonacTu Ha kopnyce o6ecrneynBarT
60MbLUYH NPOTOYHYHO NAoLWaab AnA
HanpaB/ieHWA NOTOKa XWUAKOCTU B
006X0A MHCTPYMeHTa. 3aKpeneHHbIN
My(pTOBBIN cTabunnusartop Ha
My(hTOBOM KOHLe o6ecneynsaeTt

3a30p MeXJAY MHCTPYMEHTOM U
I'IpwmeHeHMe CTeHKOoi 06cajiHoii KONOHHLI AnA c6opa
Wuctpyment MAGNOSTAR HD 0CTATKOB NPU NOAbEME U3 CKBAXMHBI.
noaxoanT anA BbINOHEHUA pa3nyHbIX (Dpegepy}ou_me KOJibLia NO3BONAT
onepauuii, Bkiovan 3amelleHue, WHCTPYMEHTY U3MEeJIbYaTh KPYMnHble
04YUCTKY CTBOJ1a Nocne nposeaeHnA d)parMeHTH MHOPOAHBIX 4acTuL
nepgiopaLmMoHHbIX paboT, NOArOTOBKY HUXe UK Bbille MarHuta. Umetotca
KTnapopaspbiBy, MHOrOM1acToBoe BapuaHTbl TUMOpPa3mMepa u Beca,
3aKaHuMBaHue, pesepoBaHme, COOTBETCTBYHLUME CTAaHAAPTHLIM
NPOCTPENKY, T0BUNbHbIE PaboThl 1 o06caiHbIM KOJIOHHaM/NOTaliHbIM
CNOXKHbIe npoueaypbl 3akaH4YNBaHUA. Oﬁca.ﬂHblM KONIOHHaM.
WMHcTpyMeHT pekomeHayeTcA
“Cnonb30BaTh NPM KaX o onepauum,
npeanonaratLlei Hanuume 60nbLINX
06bemMoB Mexnpumeceil.

OcobeHHocTH MpenmywecTtsa
= LlenbHbIn KOpNyc, 0TCYTCTBYIOT = [loTeHunanbHan rpy30No04bEMHOCTD
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BHYTpEHHUE coeanHeHnA

JlononHutenbHbIN BblAENEHHbIA NYTb
noToKa AnA npejoTBpaLLeHuaA
OrpaHUYeHuNiA NOTOKa NPy 3anoJiHeHUm
MHCTPYMEHTa NHOPOAHLIMU
ocTaTKaMm

3akpenneHHblii MydTOBbIN
cTabunusaTtop Ha MycdTOBOM KOHLIE
obecneynBaeT 3a30p BO BPEMA
noAbema U3 CKBaXuHbl

MaTepuanbl NoKpbITUA COBMECTUMbI C
maTepuanamu 06cajiHoii KONOHHbI AnA
CHMXEHUA ee U3Hoca

YHWKanbHbI/A 3aNaTeHTOBaHHbI METOA
MEXaHN4YeCKou CbI/IKcaLII/II/I MarHmToB

BepxHee u HUXHee dpesepytoLme
KosbLia

WUmetoTca BapuaHTbl TUNOpasmepa u
BEeCa, COOTBETCTBYHOLLME
CTaHAapTHbIM 06CaAHbIM KONOHHaM/
noTanHbIM 06CaAHbIM KOJIOHHaM (0T
1333 no 7 aroiimos.)

npu U3BNEYEHUM MEeXNpUMeEceii
coctaenaet 200 doyHTOB (91 KT)

MarHuTbl BbICOKO# NPOYHOCTM U3
pefKo3eMesbHbIX MeTannos
paccuuTaHbl Ha TemnepaTtypy Ao 350°F
(177°C)

MarHuTbl cbemHble ana obecneyeHna
BO3MOXHOCTM OCMOTpa Koprnyca

B KOHCTpYKUMM Mcnonb3ytoTCA
BbICOKOMOMEHTHbIE COeANHEHNA
Knacca premium

OTcyTcTBME OrpaHNyeHuii noToka
HWUXE MHCTpYMeHTa o6ecneynsaeT
CBOG6OAHBIN JOCTYN K MarHuTam

N3BneyeHHble NHOPOAHbIE YaCTULbI
nerko yaanAwTcA Ha 6ypoBoit
yCTaHOBKe

KpynHble thparMeHTbl NHOPOAHBIX
4acTuIL MOMYT U3Menb4aTbCA ¢
nomoLbto hpesepyrolmx Konewl

(QH YYLSIN) ALNQAAVIH HYLSONOVIA :s|00) A1ano2ay suqaq :sjoo0) pazije1dads



MAGNOSWEEP [I (MSWEEP II)

Cneuuanmuposauﬂble WHCTPYMEHTbI: UHCTPYMEHTbI ANA yAaNeHUA UHOPOAHbIX YacTul

Maruut MAGNOSWEEP* 11
CMpOeKTMPOBaH ANA U3BNeYeHUA
6onbluMX 06bEMOB MexnpumMeceit

InA Haanexallei 04ncTkM cTBONa
cKBaXXuHbl. MarHuT o6nagaeT 60nbLUON
MnnoLaAbo MarHUTHOW NOBEPXHOCTU 1
AVCKPETHBIMM NPOTOYHLIMUM KaHanamu,
4TO NO3BONAET COYETATH BbICOKYIO
MOLLIHOCTb MarHMTOB M 60NbLUION 06beM
u3Bnekaembix npumecei. UHcTpymeHT
MOXET UCMONb30BaThCA B COCTaBe
60nbLUMHCTBA KOMMOHOBOK ANA
6ypeHuna/dpe3epoBaHuA/NOANPOBKY
nnéo B cocTaBe BypunbHON KONIOHHbI BO
BPEMA NOAr0TOBKN CKBaXMHbI.

Mpumenexue

Maruut MAGNOSWEEP Il cnyckaeTtca
B CKBa)XKMHY B cocTaBe pabouyeii
KOIOHHbI BO BpEMA 0UMCTKM ANnA cOopa
1 U3BNEYEHUA MexnpumMeceil. Takxe
WHCTPYMEHT MOXET UCMOJIb30BaTbCA
KaK KOMMOHEHT 6YpOBbIX KOMMNOHOBOK
ANnA 06caXeHHbIX CKBaXXWUH, BKOYaA
KOMMOHOBKM AnA (hpe3epoBaHua u
nonuposku. Mariut MAGNOSWEEP

Il pekomeHayeTCcA UCNOb30BaTb NPH
Ka)K0ii onepaumu, npeanonararoLleil

OcobeHHocTH

= KomnakTHaA KOHCTPYKLUA

= LlenbHbIit Kopnyc

® MarHuTbl BbICOKOM NMPOYHOCTY U3
peAKo3emenbHbIX MeTanioB

= 3aKkpenneHHbli MydToBbIi
cTabunusaTtop obecneynBaeT 3a3op
BO BPEMA NOAbEMA U3 CKBaXMHbI

= JlononHWTeNbHbINA BblAeNeHHbIi NyTb
noToKa ANA NpeAoTBpaLleHuA
OrpaHUYeHnin NoToKa NpK 3anosHEeHUM
MHCTPYMEHTa UHOPOAHBIMU
ocTaTKamm

Hanuuue 6onblunx 06bEMOB
mexnpumeceii. B uucno Takmx
onepaumit MOXeT BXOAUTb 3aMeLLeHue,
nepcopaumoHHbie paboTsl, NOAr0TOBKA
K ruapopaspbiBy, (hpesepoBaHue,
NpoCTpesKa, NoBUIbHble paboThl, a
TakXXe MHOrONNacToBOE 3aKaHuMBaHue
UNU CROXHbIE NPOLEeAYpbI
3aKaHYMBaHWA. MHCTPYMEHT MOXHO
BpallaTh M pacxaxuBaTb, He ONacanch
noBpexXaeHnA 06CaHON KONOHHbI UK
APYTUX MHCTPYMEHTOB.

MpvHyun paéoTbl

Maruut MAGNOSWEEP I
ycTaHaBnMBaeTCcA B cocTaBe paboyeit
KONOHHbI Ka CTaHAapPTHbI MHCTPYMEHT.
[nA nHcTpymeHTa He NpelyCMOTPEHO
npenenbHoe 3Ha4YeHne YacToThl
BpaLLleHNA, OH MOXEeT BpalLlaTbCA ¢
4acToTOl BpaLleHua, CTaHAapTHOW anA
6ypoBbix pa6oT. JlonacTu Ha kopnyce
o6ecneunBatoT 60NbLUYIO NPOTOYHYIO
nnoLaab AnA HanpaBieHWA NoToka
pacTBopa B 06X04 MHCTPYMEHTA,
cTabunusaTtopbl 06ecneynBaroT 3a3op
MeX Ay KOXXYXOM UHCTPYMeHTa U
CTeHKOW 06caZHON KONOHHbI.

Mpeumywiectsa

= MarHuTbl cbemHble ana obecnevyeHns
BO3MOXXHOCTK OCMOTpa Kopnyca

= /3BneyeHHble MHOPOAHbIE YaCTULbI
nerko yaanAwTcA Ha 6ypoBoi
yCcTaHOoBKe

= MarHuTbl paccyuTaHbl Ha
Temnepatypy Ao 350°F (177°C)

= KaHanbl AnA U3BI€YEHUA 0CTATKOB
o6ecneunBatoT c6op 6onbLIMX
06beMOB MeXnpUMeceii YepHbIX
MeTannos
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SWITCHBACK MAGNET (SWBM)

Cneuuanusuposauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA yAaNeHUA NHOPOAHbIX YacTuly

UHctpyment SWITCHBACK* MAGNET
MOXET CMyCcKaTbCA B CKBaXUHY B
BbIK/THOYEHHOM COCTOAHUN B Ka4ecTBe
HeoTbemnemoii yactn KHBK ana
6ypeHua unu ppeseposanmna. MarHuThl
WHCTPYMEHTa akTUBMPYIOTCA, Koraa
3T0 HE0OX0ANMO, C MOMOLLbI0
c6pacbiBaemoro Luapa, nocine

4ero UHCTPYMEHT HauuHaeT c6op
Mexnpumeceit YepHbIX MeTansoB n3
CTBOJNIA CKBaXXWHbI. ITO NO3BONAET
WHCTPYMEHTY OCYLLECTBNATb

c60p MeTanIMYecknx 0CTaTKOB B
onpefeneHHbIX 30Hax, Hanpumep, B
30HE NPOCBEPNEHHOI0 OKHA WK BhILLE.
C6op maTepnana He Npou3BOAMTCA

BO BpemA CNycka, a Takxke Bo BpeM#A
thpesepoBaHma unu BypeHua, kak

3T0 NPOMCXOANT NPU UCMOMb30BaHUM
CTaHAapPTHbIX MarHUTOB.

Mpumenenne

WUucTpyment SWITCHBACK MAGNET
peKoMeHAYeTCA UCMONb30BaTh NpU
KaJoi onepauuu, npeanonaratoLLei
o6pa3oBaHue Mexnpumeceii YepHbiX
MeTanoB B CTBONE CKBaXWHbI. B uncno
Takux onepawuii BXoAUT BbICBEpPNBaHNE
0TBEpCTMiA B 06CaHO KOJIOHHE,
BHYTPUCKBaXXMHHOM 060pyA0BaHUM

- nakepax, HKT nu6o cpesepoBaHnue
0CTaTKoB, 06pa30BaBLUMXCA B
CKBaXKuWHe, Npu 3ape3ke 60KOBbIX
CTBOJIOB UNK CTaHAApTHOM GypeHun

MpuHyun paéoTbl

UHctpyment SWITCHBACK
MAGNET ucnonb3yeTca B cocTaBe

Oco6eHHoOCTH

= WNHCTpYMEHT akTuBMpyeTCA B
CKBaXKuHe nocpeacTsoMm cbpoca
Luapa, ¢ NOMOLLbH0 3anaTeHTOBaHHOIA
TEXHONIOrMM LWapoBOoro ceana

= LlenbHbiit kKopnyc 683 BHYTPEHHUX
COeAAMHEHUI

= MydToBble cTabunusatopsl
cB060JHOr0 BPaLLEeHUA, HE3aBUCUMbIE
0T BpaLLeHNA BYPUNbHOI KONOHHbI

= BbiKno4eHUe MHCTPYMeHTa nocie
NoAbemMa Ha NoBEpXHOCTb
BbINOSHAGTCA C MOMOLLbHO KHOMKM
cbpoca

= [lapoBas nosywka BYPASS BALL
CATCHER cnyckaeTca nepej
VHCTPYMEHTOM A/A yNaBnmMBaHuA
wapa(os)

= llapoBas noywka BYPASS BALL
CATCHER yaepxuBaeT akTMBUpYIOLLME

pa6oyeit KONOHHbI ANA BypeHua

unu copesepoBanua. UHCTpymeHT
CMycKaeTCA B CKBaXMWHY, KOFAa MarHuTbl
HeaKTuBHbI (BbikNtoUeHbl). [ocne
3aBepLueHna 6ypeHus/dpesepoBanus
Ha NpPoeKTHON rny6uHe cOpacbiBaeTca
akTuBMpytoLmi wap. Ecnu B cocTase
pa6oyeit KONIOHHbI UCNONb3yeTcA
HECKO/IbKO MHCTPYMEHTOB
SWITCHBACK MAGNET, c6poc

Lapa npuBeAeT K 0AHOBPEMEHHOI
aKkTUBaLMM BCeX MHCTpyMeHToB. Mocne
YCTaHOBKM LLapa Ha ceano JaBneHue
YBEeNN4YMBaeTCA 40 PEKOMEHIYEeMOoro
3Ha4YeHuA AnA cpabaTbiBaHUA
WHCTPYMEHTA 1 aKTUBaLMN MarHuToB.
Ecnu B cocTaBe ogHoii paboyen
KOJIOHHbI UCMOJNb3YETCA HECKONTbKO
uHctpymeHtoB SWITCHBACK
MAGNET, npouecc noBbileHnA
JaBNeHunA NoOBTOPAETCA, Noka He 6yAyT
aKTUBUPOBaHbI BCE UHCTPYMEHTbI.
Mocne aToro wap ynaBnueaeTca ¢
noMOoLLbto LapoBoii noByLuku BYPASS
BALL CATCHER, pa3meLueHHoii noa
HWKHUM nHcTpymeHTom SWITCHBACK
MAGNET. Mocne akTusayum
nHctpymeHt SWITCHBACK MAGNET
W3BNIEKAETCA U3 CKBaXMHBI, cO6upas BO
BpemA nogbema Mexnpumecy YepHbIX
meTannoB. Ha noBepXHOCTH UHCTPYMEHT
nomeLlaeTCcA Ha PacCTOAHUM OT
POTOPHOro CTONa ANA yAaneHuaA
coOpaHHbIX MEXTpPUMECEi 1 04UCTKM.
nAa oTknroyeHna mariuTa u cbpoca
W3BJIEYEHHbIX NpUMeceil He06X0AMMO
HaXaTb KHonKy c6poca. Mocne aToro
uHctpymeHT SWITCHBACK MAGNET
rOTOB K MOBTOPHOMY CMYCKY B CKBaXXUHY.

LIapbl ¥ NPONYCKaeT Lwapbl MEHbLIEro
AvuameTpa, YTo No3BonAeT
UCMoNb30BaTh B COCTABE ITOM Xe
KOJOHHbI Ipyrue UHCTPYMEHTBI,
aKTUBMPYEMbI€ C MOMOLLbHO LIapoB

Mpeumywectsa

= C6op MexnpuMeceii YepHbIX MeTannos
OCYLLECTBNAGTCA NPU ABUXKEHUN
MHCTPYMEHTa 0T 3a60A K YCTbio
CKBaXXWHbI, @ He BO BpEMA cnycka

= MydToBble cTabunmsaTopsl He
BpaLLaloTCA BO BPEMA BpaLleHuA
GYPWIbHOIA KONMOHHBI, YTO CHUXKaeT
M3HOC 06CaAHOM KONOHHBI

= Bo3mo)HO nocnejoBaTenbHoe
MCNO/b30BaHUE HECKOMbKIUX
nHctpymeHToB SWITCHBACK
MAGNET nu6o coBmecTHoe
1Cnonb3oBaHue co ckpebkom

SWITCHBACK unu chpesoi
SWITCHBACK Mill, npu aTom BCe
MHCTPYMEHTbI BYaYT aKTUBMUPOBATLCA
C MOMOLLb0 OAHOTO Liapa

(Opesepytowme Konbla o6ecneynBaoT
U3mesnb4eHNe KpyrnHbIX (hparMeHToB
0CTaTKOB AN1A BbIHOCA C MOLLbIO
LMPKYNMPYIOLLEro NoToka B 06Xoa
WHCTPYMEHTa

WUHctpymeHTol SWITCHBACK
MAGNET reHepupytoT cnaboe
MarHuTHoe NoJie 1 He CO34aloT NomMex
JNA CUrHana cUcTeMbl M3MepeHuit Bo
Bpems Gypenuna (MWD)
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WELL PATROLLER (WP)

Cneuuanwauposauﬂble WHCTPYMEHTbI: UHCTPYMEHTbI ANA yAaNeHUA UHOPOAHbIX YacTul

BHyTpMCKBaXXMHHbIN (hunbTp

WELL PATROLLER*, BxogsALLuii B

nakeT peLUeHuii ANA NoBbILLIEeHNA
NPOAYKTUBHOCTU CKBAXMHbI OT KOMMaHWM
M-1 SWACO, AnfaeTcA nepeaoBbiM
WHCTPYMEHTOM ANA NOAr0TOBKM

CTBONA CKBaXWHbI, pa3paboTaHHbIM

ANA UCNoNb30BaHMA Ha aTane nepea
3aKaHYNBaHWEM CKBaXXMHbI/UCMbITaHUEM
nnacToB Npy1 NomoLm 6ypoBoro
WHCTPYMEHTa, Korja TpebyeTcA Bbicokan
cTeneHb YUCTOTbI M ee NOATBEPXKAEHME.

Mpumenenue

WHcTpymeHT WELL PATROLLER
CMPOEKTMPOBAH ANA cnycka B

cocTaBe paboyeii KONOHHbI ANA
3amellieHua. OH ucnonbayeTcA B KOHLE
onepauun 3aMeLleHuA, 0CyLLecTBAAA
thunbTpaumnio pacTeopa ana
3aKaH4YMBaHWA B CKBaXXMHE BO BPeMA
nogbema v TeM cambiM NOATBepXAan
YMCTOTY CKBaXWHbI. MpeaHa3HayveH ana
crycka B CKBaXXMHY BMECTE C TaKuMm
MHCTPYMEHTaMM No 04YMcTKe cTBONA
kak weTtka BRISTLEBACK, ckpe6ok
RAZORBACK n MAGNOSTAR, a Takxe
MHCTPYMEHTaMM ANA UMPKYNALMN
»xuakoctv WELL COMMANDER wnnu
MULTI-FUNCTION CIRCULATING TOOL
(MFCT).

MHcTpymeHT WELL PATROLLER Takxe
MO>EeT UCMONb30BaTbCA B KOMMNOHOBKE
rMAPOMOHUTOPHOM NPOMBIBKU ANA
0YMCTKM NPOTUBOBLIGPOCOBOIO
o6opyznoBanusa. lpu ucnonb3osaHuu

B COCTaBe KOJIOHHbI ANIA 04UCTKM
cTBONa CkBaxmHbl uHCTpymeHT WELL
PATROLLER pa3meLyaeTca B o6cagHom
KOMOHHE HWXe YCTbA ANA yNnaBAnBaHUA
WHOPOAHBIX YacTuL, BbIMbITbIX 13
nonocTel NPOTMBOBLIGPOCOBOrO
npeBeHTOpa.

MpuHumn pa6oTbi

Mpw cnycke KONOHHbI B CKBAXKMHY,
OTKIOHAKLLAA/CUMLLaOLIAA MaHXeTa
0YMLLAIOT BHYTPEHHHOH NMOBEPXHOCTD
06caHOIi KONOHHbI M HanpaBnAlT
pacteop yepe3 WELL PATROLLER ot
3a6o1.

(Puc. 1) NMocne cnycka B ckBaXuHy
BbINONHAETCA CTaHAAPTHaA npoueaypa
3aMeLLeHNA, NPK KOTOPOI XXNAKOCTb B
KO/bLIeBOM MPOCTPAHCTBE NPOXOANT
MeXay Kopnycom 1 punbTpytoLLeid
ceTkoit. [Mocne 3aBepLUeHNA LMPKYNALUK
¥ nogbema pabdoyeit KONOHHbI U3
CKBaXXVHbI UUNBTPYIOLLMIA KOXYX/CKPeOok
OYULLAKT BHYTPEHHIOK NOBEPXHOCTb
06cafHoii KOMOHHBI U HaNpaBNAOT NOTOK
B CEKLMH (OMLTPYHOLLMX CEeTOK. Tak

KaK 0BasibHble KflanaHbl 3aKpbIThl, BCA
XUAKOCTb MPOXOANT Yepe3 hunbTpbl, U
BCE 0CTATKU 3a1ePXKMBaOTCA CeTKamMm
chunbTpa.

(Puc. 2) Ecnu 3ameLueHue 6bino
BbINOIHEHO NPABUNBHO, MIHCTPYMEHT
WELL PATROLLER aosnxxeH ynoButb
He6onbLLIoe KONNYeCcTBO MaTepuana, Yto
CTaHeT NOATBEPXAEHUEM TLLATENbHO
04MUCTKM 06CaHON KONOHHbI 1 ee
rOTOBHOCTM K 3aKaH4UBAHUIO.

WHcTpymenT WELL PATROLLER
Heo6XxoAMMO pasmMecTUTb Tak, 4To6bl
OH He NPOX0AuUN Yepe3 pa3bypuBaemble
YCTPOICTBa, HaNpuMep, NocajouHble
MychTbl. UHCTpYMEHT HeobxoanmMo
paameLlaTb Kak MuHMMyMm Ha 30 chyToB
(9m) BbiLwe 6ypoBoro AonoTa/dpessl.
Cnyck npon3BoANUTL Ha MakcUManbHoM
CMyCcKo-NoAbEeMHON ckopocTh B 150
thyToB/MuH (46 m/muH). 06paTHas
LMPKYNALMA YEPe3 MHCTPYMEHT

WELL PATROLLER Bo3mo0>xHa, 0iHaKo
PEKOMEHAYeTCA NPOM3BOAUTL
LIMPKYNALMIO OAHOT0 06bema CKBaXMHbI
3aJ0/1r0 A0 BbINOAHEHWA 06paTHOIA

LMpKynaumm.
Tunopasmep MaxkcumanbHaa MaxkcumanbHaa
MI(IC;’FVMGH-TG CKOpOCTb BpalyeHua npu CKOpOCTb BpalLeHna
° cannouv HaTAXEeHNH, 06/MuH npu cXxaTuu, 06/muu
KOMOHHbI), AHOAMbI
41/, -5/ 90 60
65/s — 8%/s 100 60
95/s — 1333 120 90

MakcumanbHaa Harpyska
Ha MHCTPYMEHT npu
BpaweHun, yHTbI (Kr)

5,000 (2,268)
10,000 (4,536)
15,000 (6,804)
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OcobeHHoCTH

MpumeHAeTcA B 06CafHbIX KONOHHAX W
noTaiHbIX 06CaAHbIX KONIOHHAX BCEX
CTaHapTHbIX pa3MepoB

He ncnonb3aytoTea wapbl/ApoTuku ans
aKTUBaLMK

[Ana achchekTnBHON chunbTpauum
0CTaTKOB NMPUMEHAKTCA CETKM C
pa3mepom Aveek 600 MukpoH

KnanaHbl noukoo6pa3Hoit (hopMmbl
no3BONAT 60M1EE KPYMHBIM
MHOPOAHbLIM YacTuLam nonajath B
MHCTPYMEHT

Bonblune y4acTku AnA NPOXoXAEHUA
noToKa Yepes UHCTPYMEHT

MoxeT nepeocHalaTbCA B NONEBbLIX
YCNOBUAX

MpenoxpaHuTenbHblie MeMOpaHsbl
o6ecneynBatoT Cnyck faBNeHUA, ecnu
¢hunbTp 3anonHeH unn 3abut

Mpeumywectsa

He ncnonb3ywTcA Wapbl/ApoTUKY ANA
NpoKa4YMBaHNUA BHIU3 MO BYPUITbHBIM
Tpy6am

WNHCTpymMeHT npuBoanTcA B AeiicTBUE
npu Nnogbeme u cnycke

Mo3BonAeT Npon3BOAUTb
thpesepoBaHue n pa3bypuBaHue ¢
uHcTpymeHtom WELL PATROLLER B
COCTaBe KONOHHbI

WHCTPYMEHT N03BONAET BbINONHUTD
04UCTKY CTBOMA CKBaXMHbI 1
NoATBEPAUTL 3(h(PeKTUBHOCTD
0YUCTKM

Bo3moxeH cnyck HecKoMbKUX
MHCTPYMEHTOB B COCTaBe OfHOW
KOJTOHHBI

(dM) 43T1081Vd T13M :Sjoo] A1anoaay sugaq :sjoo] pazijeroads




WELL PATROLLER CEPWK 500

Cneuuanwauposauﬂble WHCTPYMEHTbI: UHCTPYMEHTbI ANA yAaNeHUA UHOPOAHbIX YacTul

BHyTpUCKBaXXMHHbI unbTp

WELL PATROLLER*, BxogALuuii B

nakeT peLleHunii AnA NoBbILEeHUA
NPOAYKTUBHOCTM CKBaXWHbI OT
komnanum M-I SWACO, asnaeTtcsa
nepefioBbIM MHCTPYMEHTOM ANnA
MOArOTOBKW CTBOJIA CKBAXMHbI,
pa3paboTaHHbIM AN UCNONb30BaHuUA
Ha 3Tane nepej 3akaH4YMBaHUEM
CKBaXXWHbI/MCNbITaHWEM NnacTa
UcnbITaTenem Ha Tpybax, Koraa
TpebyeTcA BbICOKasA CTeNeHb YNCTOThI
1 ee noATBepXaeHue. B uHcTpymenTe
cepun 500 SERIES ucnonb3ytoTca
HaZleXXHble 0TKWAHbIE KnanaHbl B c6ope
1 Gonee XecTkaa KOHCTPYKUMA unbTpa,
yeMm B npeapbiaywmx moaenax WELL
PATROLLER.

Mpumenexue

WHCTpymMeHT cnpoekTupoBaH
ANANCTIONb30BaHUA B COCTABE KOMOHH
OYUCTKU U BbINONHAET 0UYUCTKY

CTBONA CKBAXWHbI NOCPEACTBOM
chunbTpaLumm 0cTaTKOB U3 KONbLEBOMO
NPoOCTPaHCTBa Yepes NPOBOOYHYIO
ceTky. 06bI4HO UCMONb3yeTCA B
coyeTaHuu ¢ uHcTpymeHtamm MFCT*
(Multi-Functional Circulating Tool),
RAZORBACK* n BRISTLEBACK*,

nu6o JpYruMu MHCTPYMEHTaMK AnA
0YUCTKU CTBONA CKBAXMHbI. B 3TOM
cnyyae nactpymeHT WELL PATROLLER
500 SERIES nogTBepxaaeT cTeneHb
UNCTOTbI CKBAXMWHBI NOCIE 3aMELLEHUA.

MHCTpyMEHT Takxe YacTo
ycTaHaBnMBaeTcA B 06cajHOMN

OcobeHHocTH

= [lpumeHnaeTca B 06CaAHbIX KOMOHHAX 1
NoTaiHbIX 06CaAHbIX KONOHHAX BCEX
CTaHAapTHbIX pa3mMepoB

= He ncnonb3yoTea Wwapbl/ApoTuky AnA
aKkTuBaumm

= [loBbileHa NPOYHOCTb KOpMyca

= Cetka 0,025-groiim. (0,6-mm) ana
OTUNLTPOBLIBAHNA MENIKMX YacTUL

= OTKMAHblE KNanaHbl NO3BONAKT
KpYynHbIM (hparmMeHTaM 0CTaTKOB
nonagatb B UHCTPYMEHT

= Bce kpenneHna pacnonoXxeHbl BHyTpHU

= BmecTtumocTb nHcTpymeHTa — 12,72
rannoHa MHOPOAHbIX YacTuy,

= bonblume yyacTkv AnA NPoXoXAeHNA
MOTOKa Yepe3 UHCTPYMEHT, HECMOTPA

KOMOHHE HWXe KONIOHHOM FON0BKM BO
BPEMA 04MCTKM BOAOOTAENAIOLLEN
KOMOHHbI U CTPYNHOI NPOMBIBKN
NPOTMBOBLIGPOCOBLIX MPEBEHTOPOB,
4T06bI cO6paTh NHOObLIE UHOPOAHbIE
4acTULbl, yNaBLUNe B CKBaXWHY.

MpuHumn pa6oTbi

[Mpn cnycke KONOHHBI B CKBAXWHY,
OTKNOHALLAA/cYmMLLatoLLan

MaHXXeTa 04YULLAKT BHYTPEHHIOH
NoBepXHOCTb 06CafHON KOJIOHHBI,
YAanAA Hanuniyo Kopky (pacTBop Ha
YrneBojOpOAHON OCHOBE, 6apuT, LEMEHT
1 HaMarHMYeHHble CTanbHbIe YacTuLbl).

Onepauuna 3ameLLeHNA NPOM3BOAUTCA
Mo cTaHAapTHOI NporpamMmMe nyTem
MPOKaYKM XWUAKOCTU YEPE3 KOJIOHHY
Tpy6, kopnyc WELL PATROLLER 500
SERIES v o6paTHO BBEPX MEXAY
KOpMyCOM W OTKNOHALLER MaHXeTo.
lMocne 3aBepLueHUA LMPKYNALMM
6ypoBasn KoNOHHA NoOAHUMAETCA,
OTK/OHALanA/cunLLaoLLan MaHxeTa
0YMLLAI0T BHYTPEHHIOK NOBEPXHOCTb
o6cafHOi KONOHHbI U HaNpaBnAT
XXWAKOCTb B KONbLEBOM NPOCTPaHCTBE
B MHCTPYMEHT. )KUAKOCTb NPOX0AUT
Yyepes NPoBONOYHbIA (IMNLTP, B
pesynbTaTe Yero ynasnueawTcA
0CTaBLUMECA B CKBAXMHE MHOPOHbIE
yacTuubl. BeinonHaAs ABOMHYIO thyHKUMIO,
nHctpymeHt WELL PATROLLER 500
SERIES cHayana npousBoguT 04nUCTKY, a
3aTem noaTeepxaaeT ahekTMBHOCTb
onepauuy 04YMCTKM.

Ha TO, YTO PUNLTPYIOLLIMIA KOXYX
KOHTaKTUPYET C BHYTPEHHel
MOBEPXHOCTbI0 06CaAHOM KOMOHHbI

= MoxeT nepeocHalLaTbCA B NONEBbIX
YCNOBUAX

= [IpenoxpaHutenbHblie MeMOpaHbl
o6ecneynBaroT Cnyck JaBfeHUsA B TOM
cNyyae, eC/iv MHCTPYMEHT NOSHOCTbH
3anoNHAGTCA HENPOHNULAEMbIM
marepuanom, obpasyowmumea npu
cTpyiHoi npombieke MBI, ana c6opa
No6bIX 0CTATKOB, NajatoLLMX B
CKBaXXWHY

Mpeumywecrsa

= MHCTpyMeHT NpuBoAMTCA B AeiicTBUE
npu nogbeme 1 crycke

= [lo3BonAeT Npon3BOANTL

thpesepoBaHue n pasbypuBaHue ¢
WHCTPYMEHTOM B COCTaBE KOJIOHHbI

= [lo3BonAeT usbexartb achekr
[JaBfieHUA NopLUHeBaHuaA/
cBabupoBaHua

= /IHCTPYMEHT BbINONHAGT ABE PYHKLMK:
CHayana NpoM3BOANT OYUCTKY, 3aTEM
noaTeepxzaaeT 3dhheKTUBHOCTb
onepauuu 04UCTKM

= B03MOXeH cnyck COBMECTHO BYX UNK
TPeX MHCTPYMEHTOB
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TiwaTenbHaA 04MCTKA YCTbA CKBAXMHBI
¥ MPOTUBOBBLIOPOCOBLIX MPEBEHTOPOB
CKBaXXMH, 4acTb KOTOPbIX HAXOANUTCA
Ha NOBEPXHOCTH, JOMKHA BKOYaTb
U3BNeYeHUe BpeHbIX MHOPOAHBIX
YacTML, OCTABLUMXCA B CKBAXMHE.

MpumeneHue

WHcTtpyment WELL PROTECTOR,
BXOAALUMIA B NAKET peLLeHni gna
NOBbILEHNUA NPOAYKTUBHOCTH CKBaXXMHBbI
ot komnaHum M-I SWACO, nssnekaet
MaTepuanbl, 0CTaBLUMECA B CKBAXMUHE
nocne 04NCTKU NPOTUBOBLIGPOCOBLIX
NPEeBEHTOPOB M YCTbA CKBAXXWHbI U/UK
3KCnAyaTauMOHHbIX UCMbITAHWIA Nnawek
npeseHTopoB. OH AeiicTBYeT Kak
pe3epBHOE YCTPOWCTBO ANA U3BNEYEHNA
MHOPOJHBIX YacTuL, He BbIHOCUMBIX

13 CKBaXXMHbI UM NagaoLwmx Briay6b
ckBaxuHbl downward into the well.

MpuHumn geicTemnAa
WHcTpymeHT cnyckaeTcA
HEMoCpPeACTBEHHO NOJ YCTbeM
CKBaXWHbI BHYTpU 06CagHON
KONOHHbI B XOA€ CTPYNHOI NPOMBbIBKN
NpOTUBOBLIGPOCOBLIX MPEBEHTOPOB M
YCTbA CKBaXMHbI UM 3KCNayaTaLuu
nnawek npeseHTopoB. MoxeT
pa3meLiaTbcA B 06CafHON KONOHHE
BO BPeMA onepaLmii no o4mcTke
BOAOOTAENAOLLENA KONOHHbI UK NpH

noagbemMe 3allUTHbIX BKJ'Ia,ﬂbILIJeVI/BTyJ'IOK.

WUHcTpymeHT o6opyaoBaH 6-chyToBbLIM
(2-meTpoBbIM) NPOBONOYHBIM
thunsTPOM GONBLLION BMECTUMOCTH,
OTChUNLTPOBLIBAOLLNM MESIKME W
KPYMHbIE YacTuLbl MIHOPOAHBIX YacTyL,
nonajaroLmux B Hero. CKpyrneHHblii
CTbIKOBOYHbIW HUMMNENb B HUKHEN YacTu
CNYXWUT HanpaBneHuem 1 o6opyaoBaH
GonbLUMM KITanaHoMm AnA NpocToThl
yLaneHna cobpaHHbIX MaTepuanos.
Bblwe chunbTpa pacnonoxen
thunbTpyrOLLMIA KOXYX M HAaNPaBAAKLLMA
3/1EMEHT C 0TBEPCTUAMM,
rapaHTUPYHLLWIA, YTO BCE MHOPOAHbIE
yacTuubl cobupatoTcA, a He NagatT
CHapYXXU MHCTPYMeHTa.

WELL PROTECTOR (WPR)

Cneuuanusuposauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA yAaNeHUA NHOPOAHbIX YacTuly

Wnctpyment WELL PROTECTOR
060pynoBaH BCTPOEHHbBIM
nepeBofHNKOM GypunbHOIA Tpy6bl AnA
3/1eBaTOPOB U KINHOBbIX 3aXBaTOB
u4 -noiimosoii (114 mm) mydiToii ¢
BbicaXkxeHHbIMU KoHuamu (NC 50).

Oco6eHHoOCTH

= bonblias BMecTMMOCTb AnA c6opa
MHOPOJAHbIX YaCTULY/TBEPAbIX YacTuL

= CeTtka 0,025-atoim. (0,635-mm)
0T(hMNLTPOBLIBAET MENKME YacTULLb

= OuAbTPYOLLNIA KOXKYX
npeAoTBpaLLaeT NPOX0oXAeHue
MHOPOJHbIX YacTul B 06X04
ycTponcTBa

= BcTpoeHHblit nepeBogHNK 6YpunbLHON
KONOHHbI

= MoxeT nepeocHawlaTbCA B N0NeBbIX
ycnoBuax

Mpeumywecta

= [IpumeHAeTcA B 06cafHbIX KONOHHAX
BCEX CTaHAapTHbIX pa3MepoB,
pacnofoXeHHbIX HeNOCPEACTBEHHO
nojA YCTbeM CKBaXXUHbI.

= [pocT B akcnnyaTaUum n
nepeocHaLleHun, MoXeT GbITb
MCMoNb30BaH HECKOMbKO pa3 6e3
Heo6X0AMMOCTY NpoBeieHUA
Ha3eMHOoro Texo6cny)X1MBaHmaA u
ocmoTpa.
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WELL SCAVENGER (WS)

Cneuuanusuposauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANnA yAaNEeHUA UHOPOAHbIX YacTul

MHCTPYMEHT BakyyMHOI 04MCTKM OT
uHopoaHbix yacTuy WELL SCAVENGER*
CMPOEKTUPOBAH CNeunanbHo ANA
ynaBNUBaHUA M yAaneHnA 0CTaTKOB

13 CKBaXXMHbl. UHCTPYMEHT MoXeT
MCMONb30BaTLCA B COYETAHUM C
MarHuTaMu unn MnbTpoB AnA
ynaBnuBaHUA TBEPAbIX YacTUL,

AnA nosblweHnA 3hpeKTBHOCTY
U3BNEYEHNA MEXNPUMECEN YEPHbIX
METaN0B UK KPYMHbIX MHOPOAHbIX
4acTuL COOTBETCTBEHHO. [IBUraTeNbHbIN
MOJy/Nb MHCTPYMEHTa CO34aeT NOTOK
06paTHO UMPKYNALMM BbICOKOT
CKOPOCTM Ha KOHLIE KOJTOHHbI 6YpUNbHbBIX
Tpy6 ANA 3axBaTa v yaep>xaHuA
TAXENbIX 0cTaTkoB. B cocTas
MOAYNbHON KOHCTPYKLWKN MHCTPYMEHTa
WELL SCAVENGER Hacoc ana cTpyiiHoi
MPOMBIBKM C OAHOI HAaCaAKOI; CeTHaTblit
(hunbTp ¢ BHYTPEHHUM MarHUTOM

B c6ope; kKamepbl ANA UHOPOAHbIX
4acTuL C BCacblBaloLMM NaTpyoKoMm
OTKIOHWUTENEM NOTOKa.

Mpumenenne

WHcTpyment WELL SCAVENGER
“cnonb3yeTcA BO BpeMsA
BHYTPUCKBaXMHHbIX pa6oT, TpebytoLnx
HeMe/IeHHOr0 yaneHna 0CcTaTKoB.
WNHCTPYMEHT MOXET MCMONb30BaThCA
ANA YAaneHuA 0CTaTKOB C NOBEPXHOCTY
3amnopHoil apmarypbl, yaaneHua
3arnyLueK 1 04MCTKN nocne
nepdhopaumm.

Ocob6eHHoOCTH
= CKopocTb NOTOKA LMPKYAALMM

paboyeii xuakocTu coctaBnaet 200-
350 rannoHos/MuH (750-1325 n/mun)

= BcacbiBaemas XunaKocTb 00bI4HO
cocTtasnAeT 25-30% oT noToka
paboueii XngKocTw

= B coctas uHctpymenta WELL
SCAVENGER BxoauT BHYyTpEeHHMIA
marHuT B cbope

= BmecTuMoCTb Kamepbl AnA
MHOpoAHbIX YacTuy — 0,5 6appeneit

® WIHCTPYMEHT CnpoekTMpoBaH AnA
U3BNEYEHUA ManbiX 06bEMOB
0CTaTKOB Ha Unn B6NK3N
YYBCTBUTENbHOr0 060PYAOBaHMA,

WMHCTpyMEHT Takxe moeT
1CMoNb30BaTbCA BO BPEMA
(hpesepoBaHuA AnA U3BJIEYEHMA
06pasyoLwmMxca Npu 3TOM 0CTaTKOB
nn6o Bo BpemaA NIOBUNbHbLIX paboT anAa
YAaneHuA Heu3BeCcTHbIX MHOPOAHbIX
yacTuu, MHCTpyMeHT MoxeT
3(pheKTUBHO MCNONIb30BATHLCA B
XWAKOCTAX ANA 3aKaHYNBaHUA Ha
0CHOBE CONAHbIX PacTBOPOB, He
o6nagatoLmx HecyLlen cnocobHOCTbI
WY CBOMCTBaMM B3BELLUEHHbIX
pacTBopoB. Takxe nHcTpymeHT WELL
SCAVENGER moxeT ncnonb3osatbca
B Onepauymax, Tpe6yrLwmx HU3Kou
CKOPOCTM LUMPKYNALMM, HanpumMep

— BOAN3M YYBCTBUTENBHOIO
BHYTPMCKBaXWHHOTr0 060pyA0BaHUA
nM60 NpU HANUYUK OTKPbITLIX
nepcopaLMOHHbIX KaHanoB.

MpuHumn paéotbl

WucTpyment WELL SCAVENGER
3aKaymBaeT paboUyio XUAKOCTb C
MOMOLLb0 Hacoca AnA CTPYNHOIA
NpOMbIBKM, CO3JaBan NOTOK 06paTHON
LMPKYNALMN OT HUXKXHEN YacTu
WHCTPYMEHTa Yepe3 BCacbIBaloLLMi
naTpy6ok. [locne nogbema UHOPOAHbIE
yacTuLbl ocedaroT B hunbTpe, Tak

KaK CKOpPOCTb XMAKOCTU NajaeT

nocne NPoXoXxAeHusA Yepes
OTKNIOHUTENb NOTOKA. 3aTEM XUAKOCTb
NPOX0AMT Yepe3 CeTHaThlil hunbtp
ANA yNaBnuBaHWA MaTepuana Bo
B3BELUEHHOM COCTOAHUN.

HanpuMep — 3arnyLeK Uv KnanaHos
anA paso6uieHus nnactos (FIV)

Mpeumywecrsa

= Co3paeT 06paTHbIA NOTOK,
o6ecneynBatoLLuit c60p MHOPOAHBIX
yacTuL, Ha MecTe

= Mcnonb3ayeT BcacbiBatolLyo Tpy6y
AnuHoii 125 chyos (38 m) ana
YAaneHuA ocTaTKoB Ha KpoBne
nakepoB M yCTPOMCTBax AnA
pa3o6LieHns nnacToB

= [lo3BoONAET perynmpoBaTb CKOPOCTb
o6paTHOro noToka

= W3BnekaeT TAXenble/TpyaHble
0CTaTKM M3 CTBOJIA CKBAXUHbI NMpH

MUWHUManbLHOM unpkynauum

IdhchekTUBHO yaanAeT MarHuTHble
Mexnpumecu

besonacHas 1 xopowo
opraHu3oBaHHanA npoueaypa cbopa
MHOPOJHbIX YacTuUL, aBTOHOMHaA Ha
100% u o6ecneymnBatoLLas
6e30nacHblii U KOHTPONMPYEMbI CUB
XNAKocTH

CHMXeHne BepoATHOCTU 3a6MBaHuA

CETKU (OUNLTPa C BHYTPEHHUM
MarHuTom
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LLIETKA ANA BOAOOTAENAKLLEN KOJIOHHbI

PUP Riser Brush (PRB)

Cneuuanusuponauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA OUNCTKHU BOA0OTAENAIOLLEH KONOHHDI

98

Mpumenenne

B yctpoitctee PUP RISER BRUSH
UCMONb3YOTCA TPW arpeccuBHbIe
LLETKM U3 HepXKaBeLLEN cTanm

JnA yaaneHua MHOPOAHbIX YacTuy ¢
BHYTPEHHei N0BEPXHOCTU MOPCKOWA
BOAOOTAENAOLLEA KONOHHbI UK
BHELLUHEWN 3KCcnyaTaumoHHOM
BOAOOTAENALLEN KONOHHBI.
KoHcTpyKUMA MHCTPYMEHTa
o6ecneynBaeT NPOXoXAeHUE NOTOKA
yepes fepXaTenb KONbLEBOA LETKK,
npw aTom 6onbLian YacTb NOTOKA
MPOXOAUT Yepe3 30Hy B 65 kB.AMMOB
(41935 Mm2) B iepxkaTene LWeTKu,
MUHUMU3NPYA TeM caMbiM nepenags!

faBlieHnA Bbille U HUXKe MHCTPYMEHTa.

Wcnonb3oBanune WHCTPYMEHTa

YeTpoiticteo PUP RISER BRUSH
NPON3BOAMT MEXAHUYECKYH 04UCTKY
MOpPCKMX BOAOOTAENAIOLLMX KOJOHH
W BHELLHWX 3KCMNyaTaLUoHHbIX
BOJO0OTAENALLNX KONOHH.

Oco6eHHoCTH N npeumyLiecTBa

= besonacHocTb: KoHCTpykuuA
WHCTPYMEHTA BKJIH04aeT BCTPOEHHOE
3aMKOBO€ COeAMHeHNe AnA
o6neryeHna nogbLema UHCTPYMEHTa
CTaHAapTHbIMM 37IeBaTOPaMMU 1
KJMHOBbIMM 3aXBaTaMu AnA
OypunbHbIX TPYO

= ArpeccuBHble, HeBpallalLWuecs
LeTKM U3 Hep)XaBetoLLei cTanu
(BOCTYNHbI CMHTETMYECKME LLETKM)

= JlonycTMmo BpaLleHue n
pacxaxueaHue KOMIOHOBKM Npu
Hanuuuu B Hel uHcTpymeHTta PUP
RISER BRUSH

= Bo3moxeH 3¢hcheKTMBHBII BbIHOC
MHOPOAHbIX YacTuL yepes
WHCTPYMEHT U BOKPYT HEro

= bonbLIoi BHYTPEHHWIE AnameTp
Koprnyca yny4waeT LMpKynauuo
- lNocTaBnATCA MHCTPYMEHTBI €
Hapy>HbIM AuameTpoM oT 13%/; no 24
JI0MOB.
- bonblwan npombiBoYHaA 30Ha
CHUXAEeT BEPOATHOCTb
BO3HWKHOBEHMA AaBNEHNA
cBabupoBaHMA/NOpLUHEBAHNA B
CKBaXXMHEe 1M CamMonpon3BO/bHOMO
nogbema
- YcTpaHAeT He06X0AMMOCTb B
Hanuuum hunsTpa ANA ynaBnmBaHnA
TBEPAbIX YaCTUL HaJ YCTPOICTBOM
Riser Brush
— MoxeT ucnonb3oBatbcA
aBTOHOMHO, 006bI4HO CNyCKaeTcA B
coyeTaHuu ¢ Pup Quick-Trip Boot

Basket unu Pup Finger Basket B uenax

3aLUMTbI CKBaXMHbI OT NOBTOPHOIO
nonajaHuA UHOPOZAHbIX YacTuL npu
CTPYAHON NPOMbIBKE
NpOTUBOBLIGPOCOBLIX NPEBEHTOPOB
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WHCTPYMEHT 04MCTKM BOAOOTAENAIOLLENA KONIOHb

RISER CLEANING TooL (RCT)

Cneuuanmupoaauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA O4YUCTKHU BOAO0OTAENAOLLElN KONOHHDI

UHctpymenT RISER CLEANING TOOL*
CMPOeKTUPOBaH AA 04HOBPEMEHHOIA
04MCTKU M c6opa NH6bIX MHOPOAHbIX

YacTuL, KOTOPble MOMYT NPUCYTCTBOBATb

B BOAOOTAENALLEN KONIOHHE, U
MOXET NPOX0AUTb Yepe3 KOMOHHYH
rOMOBKY C OFPaHUYEHHbIM BHYTPEHHUM
avameTpoM. MHcTpymeHT 06opyaoBaH
BHYTPEHHUM hUNLTPOM ANA
ynaBnvBaHUA TBEPAbIX YacTuL AnA
c6opa nto6bIx NafarLLMxX UHOPOAHbIX
yacTuu.

Mpumenenne

WHcTpymenT RISER CLEANING

TOOL ucnonb3yeTtca nepe no6oit
onepauueit 3akaHunBaHua, Tpebytowlei
0YMCTKN BOAOOTAENAOLLENA KONOHHBI,
nn6o npu 3ameLeHnn 6ypoBoro
pacTBopa Yepe3 BOAOOTAENALLYH
KonoHHy. UIHcTpymeHT obecneynaBaet
yZaneHue cnoa MHOPOAHbIX YacTUL, CO
CTEHOK BOJ0OTAENAIOLLEH KONOHHbI 1
npefoTBpaLLaeT OTN0XEHUE TBEPAbIX
YacTuL M3 NOTOKA XUAKOCTM Ha

YyBCTBUTEJIbHbIX KOMMOHEHTaX KOJIOHHbI

AnA 3akaH4nBaHUA, cokpallana 3aTpaThbl
W HenponssoanTenbHoe BpemMsa.

Ocob6eHHoOCTH

= KoHcTpykuua Kopnyca BblaepxuBaeT
Bec Bcei 06caaHOI KOJIOHHbI

= JInMHHaA 1 XecTKad LWeThHa LLeToK
no3BONAET NPOXOAUTb Yepes
orpaHuyeHHble B/l
NpOTUBOBbIGPOCOBLIX NPEBEHTOPOB,
o6ecneynBan npu 3TOM arpeccuBHoe
BO3/1eiiCTBME HA CTEHKM
BOJ0OTAENAIOLLEN KONOHHbI

= BcTpoeHHblii hunbTp ana
ynaBnvBaHuA TBepabIX YacTuy
o6ecneynBaeT c60p MHOPOAHBIX
yacTuy

MpnHyun paéoTbl

WucTpymenT RISER CLEANING TOOL
CMpPOEeKTUPOBaH ANA NPOX0XAEHUA
yepes o0rpaHNYeHHbIN BHYTPEHHWIA
AvameTp, o6ecneynsan Npu aTom
arpeccuBHOe MexaHu4yeckoe
BO3/eiiCTBMe, N03BONAOLLEE YAANUTD
Hanbonee NNOTHblE OTNOXEHUA.
WHopoaHble YacTuUbl M3BNEKAKOTCA U3
BOAOOTAENALLEN KONOHHbI C NOMOLLbI0
BCTPOEHHOTrO (hunbTpa ANnA ynaBnnBaHmaA
TBEPAbIX YacTuL.

Mpeumywectsa

He no3BonAeT ckonneHna MHOPOAHbIX
yacTuL NPenATCTBOBATb Npoueaype
3aKaH4YMBaHuA

O6ecneunBaeT 04ncTky B/l KONoHHbI
Ha 360°

Bo3amoxxHbl TexHonoruyeckue CrN0
nepej 1 nocnie 04UCTKH

MoxeT ncnonb3oBaTbcA B Nt06OI
KONIOHHE NPK HE06X0AMMOCTU OUYUCTKM
BOAOOTAENAOLLEN KONOHHbI
KoHcTpykuna o6ecneymsaet
GesonacHoe nepemMeLLeHne Ha nanybe
6ypoBOii yCTaHOBKU

O6ecneynBaeT CNycK NoTaiHOiA
o6caHoM KONOHHbI/06CaAHOI
KonoHHbl Bo Bpema CIN0 ana oumcTtkm
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WHCTPYMEHT ANA 04YUCTKMN BOAOOTAENAKLLEN KONOHbLI NPU3AMELLIEHUM

RISER DISPLACEMENT CLEANING TooL (RDCT)

CI'IellI/IaJ'IIII3IIII)OBaHHbIe WHCTPYMEHTbI: UHCTPYMEHTbI 1A OYUCTKH BOA0OTAENAOLLEH KONOHHbI

100

WUucTpymenT RISER DISPLACEMENT
CLEANING TOOL* (RDCT) aBnsaeTcA
achheKTUBHBIM peLleHnem ana
3aMeLLeHNA MHBEPTHO-3MYMNbCUOHHBIX
6ypoBbIX paCTBOPOB MOPCKOiA BOAON
nepeg 6bICTPbIM 0TCOEANHEHNEM
BOJ00TAENALLEN KONOHHbI. MHCTPYMEHT
RDCT pa3smeluaeTca B BOAOOTAENAOLLEN
KonoHHe Ha BepHen YacTu MBI n
npoKaynBaeTcA Ha NoBepxHocTb. OH
0YULLAET BOAOOTAENAOLLYH KONOHHY,
BbITalKMBaA MHOPOAHbI OCTaTKU

Ha NOBEPXHOCTb. ITO No3BONAET
YCTPaHWUTb PUCKW ANA OKPYXKatOLLEN
cpefbl, CBA3aHHbIE C 0TCOEAMHEHUEM
BOJ0O0TAENALLEN KONOHHBI, NPK 3TOM
nosbilwasn 6e30MacHOCTb M ynpoLLan
npoueaypy 04ucTKM (KoNoHHa oTaenAeTcA
0YMLLIEHHOMN).

Mpumenenne

MHctpymenT RDCT ncnonbayetca
nepea nto6oii onepaumen
3aKaH4YMBaHMA, TpeOyoLen 04UncTKY
BOAOOTAENAOLIEN KOMOHHbI, 1160 Npu
3ameLLeHun 6ypoBoro pacTeopa 4Yepes
BOLOOTAENAIOLLYIO KONIOHHY Nepej

ee otcoeamHeHnem. MHcTpymeHT
npeAoTBpallaeT CMeLUUBaHNE

unu pas6asneHne JOPOroCTOALLMX
6ypoBbIX pacTBOPOB MOPCKOIi BOAOIA.
[apaHTUpyeTCA yAaneHue He ToNbKO
MHOPOJAHbIX YacTuL U3 BOAOOTAENAOLLEN
KOMOHHbI, HO TaKXe 0CTaTO4YHOro CNoA
0TNOXEHMIA TBEpAoi hasbl.

WUHcTpymeHT ocobeHHo adhdhekTuBeH
npw aBapuitHoOM OTCOEAUHEHUY,
Korza Bpemsa ABNAETCA KPUTUYECKUM
tbaktopom. RDCT ycTpaHaeT
Heo6XxoAMMOCTb JOMNONHUTENBHOTO

OcobeHHocTH

= 06ecneynmBaeT MexaHnyeckoe
pasfeneHue ABYX XUAKOCTeN

= Mcnonb3yoTeA cneynansHbie
MHCTPYMEHTbI AN1A CrycKa 1 nogbema

= /cnonb3oBaHue nnaByyero
maTepuana npuaaeT UHCTPYMEHTY
nerkwii Bec, o6ecneynsan 6bICTpbIiA
noAbem Ha NoBepXHoOCTb

BPEMEHU 3aKa4yuBaHWA ANA 3amelleHuna
pacTBopa B BOA0OOTAENAOLLEN

KONOHHE ¢ TeM, yTo6bl o6ecneynTb
0TCYTCTBME pacTBOpPa B KOJIOHHE nepej
ee oTcoeamHeHueM. MHcTpymeHT
YNpoLLaeT KOHTPO/b XMAKOCTEIA, Tak
Kak 0TCYTCTBYET He06X0AMMOCTb
pasaeneHus XXuakocTen Ha
noeepxHocTu. Kpome TOro, MHCTPYMEHT
UCNoNb3yeTcA BO BPEMA OTCOEANHEHNA
BOAOOTAENALLEA KONOHHBI, KOraa ee
KOHL|bl OTKpbITbl. 06ecneynsaeTcA
npocToe 3amelleHue 6e3 pucka
3arpA3HeHNA JoporocToALLero
6ypoBoro pacTeopa Unu XuakocTei
ANA 3aKaHYMBaHWA 1 NocneayoLWero
M3MeHeHUA CBOMNCTB pacTaopa.

MpwHyun paéoTbl

WHcTpymeHT RDCT pa3mewtaetca

Ha CryckaemMoM UHCTPYMEHTE, Ha
BepxHeii yacTu MBI, UHcTpymeHT
oTtcoeanHaeTcA ot MBMu
NpoKa4MBaeTCcA K NOBEPXHOCTM NO
JIMHUAM APOCCENUPOBAHMUA U FYLIEHUA.
OH peiicTBYET Kak ckpebok Ans
0YMCTKM CTEHOK CTBOJA CKBAXMHBI.
Bbnarogaps ucnonb3oBaHuio ckpebkoB
pasnuM4Horo pasmepa ANA NPUMeHeHUA
B BOA0OTAENANLEN cucteme
nepeMeHHOro AMameTpa, UHCTPYMEHT
o6ecnevsBaeT HaZleXXHOE NpuUneraHne
K MOBEPXHOCTAM ANA UX OYUCTKM.
Taioke MHCTPYMEHT UCMONb3yeTcA

kak MexaHuyeckuii 6ychep mexxay
MOKMAKOCTAMM BO BPEMA 3aMELLEHUA.
WNHCTPYMEHT MOXET UCMOoNb30BaThLCA
CaMOCTOATENbHO MO0 B COYETaHUN CO
LUITOPMOBBIM NaKepoM.

= Mcnonb3oBaHue ckpebKoB pasHOro
pasmepa o6ecneunBaeTt oumcTky BJ
BOJOOTAENAOLLEN KONOHHbI
nepeMeHHOro AuameTpa

Mpeumywectsa
= CHuxeHue nornoileHnA pacTeopa

= O6ecneyeHune yny4LleHHON 04NCTKM
BO/J0OTAENAIOLLEN KONOHHbI 1
3amelLeHun

= 0TCyTCTBME OrpaHNYeHuii no Hanopy

= He yBenuuneaeT BpemA packpeneHus

= YcTpaHAEeT 0TNOXeHuA 6ypoBoro
pacTBopa Ha nany6e

= YcTpaHAeT He0OX0AMMOCTb 0UNCTKU
BOJOOTAENAIOLLEI KONOHHbI Ha Nany6e

= CHUXaeT 40 MMHUMYMa 3arpAsHeHune
pacTBopa
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YCTPOWUCTBO ANA BAANACHOW LMPKYNALUN U CTPYUHON NMPOMbIBKM ABOWHOMO JAEMCTBUA

Dual-Action Bypass Sub Jetting Tool (DABS-JT)

Cneuuanmuponauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA O4YUCTKHU I'IpOTIIIBOBbIﬁpOCOBI:IX NnpeBeHTopoB

B xoze onepauuii 6ypeHuns, HOpPoaHble
YacTuLbl, TakKue Kak GypoBoii LWnam

W FMHUCTasA KOpKa, 0CeAaloT Ha
NOBEPXHOCTAX BOAOOTAENALLEH
KOJIOHHbI, MPOTUBOBLIGPOCOBLIX

NPEBEHTOPOB N CTEHOK YCTbA CKBa>XUHbI.

Ynanexve 3Tux yacTul uMeeT 6onbLLOe
3HayYeHue AnA o6ecnevyeHna YUCTOThI
onepaumﬁ LUeMeHTUpoBaHunAa n
3aKaH4nBaHuA.

Mpumenenue

YcTpoiticteo DABS Jetting Tool,
BXOAALLEE B NaKeT peLleHuin ana
MOBbILLEHNA NPOAYKTUBHOCTU CKBAXMHbI
ot komnanuu M-1 SWACO, paspaboTaHo
ANA CMycKa B cOCTaBe KOMMOHOBKM

ANA 04UCTKW CTBONA CKBAXWHbI ANA
CTPYHOI NPOMbIBKM BOAOOTAENAIOLLEN
KOMOHHbI, NPOTUBOBbLIGPOCOBbIX
NPEBEHTOPOB W YCTbA CKBAXMHbI.

MpuHyun pa6oTbl

Yctpoiticteo DABS Jetting Tool
CMyCKaeTCA B OTKPLITOM MOJIOXXEHUN
JnA CTPYWHOMN NMPOMBIBKY W 04MCTKU

BO BpeMA NPOX0XAeHUA yepes
NPOTMBOBLIGPOCOBLIE NMPEBEHTOPHI,
KOMOHHYIO rONOBKY W BOAOOTAENAOLLYIO
KONOHHy. BHeLwHWe rugpoMoOHNUTOpHbIE
Hacajku Ha naTpy6ke B 3To BpemA
3aKpbiBaOTCA NyTeM cépoca nyckoBoro
wapa, 4To6bl NOTOK NPOXOANN Yepe3
naTpy6oK 1 npousBoAunach LUpKynauma
KonoHHsl. [ocne c6poca apyroro wapa
npu NogbemMe UHCTPYMEHTA, HacaaKM
OTKPbIBAKTCA, NO3BONAA NPOU3BECTH
CTPYJiHyt0 NPOMbIBKY BOAOOTAENAOLLEN
KOMOHHbI U NPOTUBOBbLIGPOCOBbIX
npeseHTopoB. LLlapbl Bceraa ocTatoTceA
B CEAne.

Oco6eHHoCTH
= LlenbHbIn NpoyHbIi Kopnyc

= Lllapbl yaepxuBaTcA B cefne Ha
WHCTPYMEHTE

= [locTaBnAeTcA ¢ MydhTON, HapYXHbIii
avnameTp 11 unu 16 aroiimos (279 unu
406 mMm)

= |llecTHaguaTb rAPOMOHUTOPHBIX
Hacagok, 0,437 aroima, chasnposka 22°

Mpeumywectsa

= [lpu Mcnonb3oBaHMK ycTpoiicTea
DABS (Dual-Action Bypass Sub) ansa
0YNCTKM BOJOOTAENAOLLEIH KONOHHBI,
YCTbA CKBAXUHbI UK
NPOTMBOBbLIGPOCOBLIX MPEBEHTOPOB,
MYTbl ¢ 60/1bLUNM HapYXXHbIM
avameTpom B 11 unu 16 aroiimoB (279
unu 406 MM) No3BONAKOT HacagKkam
NPOM3BOAUTL 04UCTKY BNMXKe K
npodounio
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YCTPOMCTBO 1A BAWNACHOW LIMPKYNALMN U CTPYUHOM MPOMbIBKM OAWHAPHOIO AENCTBUA

Single-Action Bypass Sub Jetting Tool (SABS-JT)

Cneuuanmuponaﬂuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA O4YNCTKHU I'IpOTI/IBOBbIﬁpOCOBbIX NnpeBeHToOpoB

B xo/e onepauuii GypeHuns, NHOpPoaHble
4acTuLbI, Takue Kak 6ypoBoit wnam

W FMHUCTaA KOpKa, 0CeatoT Ha
NOBEPXHOCTAX BOAOOTACNALEH
KOJIOHHbI, NPOTUBOBLIGPOCOBLIX
MNPEBEHTOPOB 1 CTEHOK YCTbA CKBAXKMHbI.
Ynanexue aTux yacTu uMeeT Gonbluoe
3HayeHue ana o6ecneyeHna YUCTOThI
onepauyit LeMeHTUPOBaHUA U
3aKaHYMBaHNA.

O6nacTtb npumeHeHuA

YcTpoiicTBO AnA 6annacHoii LMpKynALmmn
u cTpyiiHoit npombiBku SABS (Single-
Action Bypass Sub), BxoaAuiee B

nakeT peLueHni AnA NOBbILLEeHNA
MPOAYKTMBHOCTU CKBAXKMHbI OT KOMNaHWM
M-I SWACO, paspa6oTaHo ana cnycka

B COCTaBE KOMMOHOBKY A 04NCTKM
CTBONA CKBaXWHbI AnA CTPYAHON
MPOMBbIBKYW BOAOOTAENALOLLEl KONOHHBI,
MPOTMBOBLIGPOCOBLIX NMPEBEHTOPOB U
YCTbA CKBAXMHBI.

MpwvHuun pa6oTbl

YCTpoiACTBO CMyCKaeTCA ¢ HacaaKamm B
3akpbiTom nonoxxexuu. Mpu cpoce Lwapa
OHM OTKpPbIBAKITCA, NOCNE Yero nojaya
HAcOCOB MOXET 6bITb YBENMYEHa ANA
NpoBeJeHNA CTPYIHOI NPOMBIBKM Yepes
Hacaaku. C6poc BTOpOro Liapa 3akpbiBaeT
HacazKu, N03B0/IAA NOTOKY NPOXOAUTH
Yepe3 YCTPOICTBO M LIMPKYIMPOBaTL
yepe3 konoHHy. LLlapbl Bcerga ocTatoTes
B CeJyie, Ho, NP 3aKPbITbIX HacadKax,
LMPKYNALMA MOXET GbITb NPOAOIKEHa
yepe3 KONMOHHY, PaCcroN0XeHHYH
HWXXECTBONA CKBAXWHbI NA CTPYAHOM
MPOMBbIBKW BOAOOTAENALOLLEl KONOHHBI,
MPOTMBOBLIGPOCOBbIX NMPEBEHTOPOB U
YCTbA CKBaXMHBbI.

102

Oco6eHHoCTH
= LlenbHbIn NpoyHbIi Kopnyc

= Lllapbl yaepxuBaTcA B cefne Ha
WHCTPYMEHTE

= KoHcTpykuma o6ecneymsaet
yBeNN4eHne CKOpoCTW BOCXOAALLEro
noToKa B KONbLEBOM NMPOCTPaHCTBE

= [locTaBnAeTcA ¢ MydhTON, HapYXHblii
avnameTp 11 unu 16 aroiimos (279 unu
406 mMm)

= [llecTHaguaTb rMAPOMOHUTOPHLIX
Hacagok, 0,437 atoiima, dhasmposka 22°

Mpeumywecrsa

= [Ipn ucnonb3oBaHum ycTpoiicTea And
6annacHoN UMPKYNALWK U CTPYRHOM
npombieku SABS ana oumcTku
BO/J00TAENALLEN KONOHHBI, yCTbA
CKBaXMHbI unu 6noka
NpOTUBOBLIGPOCOBLIX NPEBEHTOPOB,
MY(TbI ¢ 60/1bLIMM HAPYXKHbIM
avnameTpom B 11 unu 16 aroiimoB (279
unu 406 MM) No3BONAT HacaaKam
NPOM3BOAMTL 04UCTKY BNMXKe K
npocunio

= [Tpn He06X0AMMOCTY NOBTOPHO
OTKPbITb W 3aKPbITb 0TBEPCTUA NOCHE
MepBMYHOr0 LIMKNA, BO3MOXHO
1Cnonb3oBaHue ABYX YCTPOWCTB
SABS B cBA3ke

(1Lr-sgvs) 1001 5“!]13[‘ qng SSEdI\ﬂ uouov-amu!s :sjoop ﬁu!ueam d09 ‘sjool pazuegoads .



Specialized Tools: Wellhead Cleaning Tools l

CNELMAIIM3NPOBAHHBIE UHCTPYMEHTbI: MIHCTPYMEHTbI 1A OYUCTKM NMPOTUBOBLIEPOCOBLIX NPEBEHTOPOB

Short Trip Jetting Sub (STJS)

MaTpy6ok ana cTpyiiHoi npombIBKM npu TexHonoruyeckux CMO

YeTpoiicteo Short Trip Jetting

Sub, BxoaslLee B nakeT peLueHui

INA NOBbILLIEHMA NPOAYKTUBHOCTM
CKBaXXuHbl 0T KomnaHum M-1 SWACO,
pa3paboTaHo ANA MexaHU4ecKoim
0YMCTKM BOJIOOTAENALIMX KONOHH,
NPeBeHTOPOB U YCTbA CKBAXMHbI, 1
npekpacHO NOAX0AMT ANA 3KCMyaTauum
¢ nnaTchopmM, CamonoAbeMHbIX 6YpoBbIX
YCTaHOBOK 1 6eperoBbIX yCTaHOBOK.

OTnuumTenbHblie YepTbl

YeTpoiictBo STJS noaxoaut

ANnA aKcnayaTauuu ¢ nnatdopm,
CamMonoAbeMHbIX 6YPOBbLIX YCTAHOBOK M
6eperoBbIX yCTaHOBOK.

JdkcnnyaTtaymua

Koraa yctpoiictBo STJS HaxoauTcA

B 610Ke NPOTUBOBLIGPOCOBbLIX
NPEeBEHTOPOB, YePe3 HEro A0MYCKaeTcA
npokayka Ha ckopocTu He 6onee 10
6appeneii/mMuH. Mpn HaxoXxaeHUm
YCTpPONCTBa B BOAOOTAENAOLLEN
KOJNIOHHe, HeobxoaUMo cobnaTh
onTUManbHyH ckopocTb 25-30 6appeneit/
MWH (B 3aBUCMMOCTY OT BHYTPEHHEr0
JAvaMeTpa BOAOOTAENALLEN KONOHHbI 1
Hapy>Horo AuameTpa GypunbHoit TpyGbl),
4T06bI 06€CNEYUTb MUHUMANBHYH
CKOPOCTb NOTOKA B KONbLIEBOM
npocTpaHcTse B 80 doyToB/MuUH (24 M/
MUH), Heo6xoauMyto AnA adeKTUBHOMO

Oco6eHHocTH
= LlenbHbIi paBHONPOYHLIA KOpnyc
= [lpocTan, Nnpo4Han KOHCTPYKUMA

= llecTb 3aMeHAEMBIX
r’MAPOMOHUTOPHbIX Hacaaok

= JlononHuTeNbHbIE 3aMKi U MydhTbl NOA
CTaHAapTHble TUNopasmepbl
6ypunbHbIX Tpy6

= MoxeT ncnonb3oBaTbca AnA
CTPYAHON NPOMbIBKU
NPOTMBOBbLIGPOCOBLIX NPEBEHTOPOB 1
BOJOOTAENAILMX KOJIOHH,
noctasnAaeTcA ¢ Mycptamm Ha 11 1 16
AtoiiMoB (279 1 406 mm).

BbIHOCA MHOPOAHBIX YaCTUL| U3
ckBaxxuHbl. CkopocTu B 25-30 6appeneit/
MMUH MOXHO JOCTUrHYTb MyTeM NpoKauKu
TO/LKO Yepe3 YCTPONCTBO UM CoYeTaHNA
MNPOKaYKK Yepe3 YCTPOHCTBO U NINHUMIO
APOCCENMPOBAHUA/MNHMIO MYLLIEHNA/
BCMOMOraTesbHyH JIMHUIO.

YctpoiictBo STJS 06bi4HO cnyckaeTca
B coyeTaHuu ¢ yctpoiicteamu WELL
PATROLLER vnn WELL PROTECTOR

1 pacnonaraeTca Bbile HuX. Jliobble
OTAENEHHbIE, HO He BbIMbITblE U3
CKBaXXWHbI B XO4€ OnepaLuil 04NCTKM
WHOPOZAHbIe YacTuLbl cobuparoTeA
yctpoicteamu WELL PATROLLER unu
WELL PROTECTOR no mepe Toro, kak
OHY CMyCKAOTCA MW MOAHAMAOTCA U3
CKBaXXWHI.

MpuHumn pa6oTbi

YeTpoiictao Short Trip Jetting Sub
(STJS) ocHalieHo AONOAHUTENBHBIMU
3aMKaMu U MychTaMu Noj cTaHAapTHbIe
Tunopasmepbl 6ypunbHbIX TpY6

ANA Crycka B COCTaBe KOMMNOHOBKM
LNA O4UCTKN CTBONA CKBaXUHbI

Unu 6ypeHus, koraa Heo6XoAMMO
NPOU3BECTN CTPYNHYH NPOMBbIBKY.
0G6bI4YHO YCTPOIACTBO NPUMEHAETCA NpK
TexHonornyeckux CMNO u cnyckaeTca

¥ NOAHUMAETCA U3 CKBAXMHbI NpK
NOCTOAHHO OTKPbITbIX HACAAKAX.

Mpeumywecrsa

= [InA oTKPbITUA MHCTPYMEHTA He
TpebyeTcA c6poc wapa
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YCTPOMCTBO A/1A 0YUCTKK/CTPYUHOW NPOMBIBKW KOJTOHHOW FOJIOBKM

Wellhead Brushing/Jetting Tool

cnelIMallM3VIPOBaHHbIe WHCTPYMEHTbI: UHCTPYMEHTbI AJ1A OMUCTKHU KOJIOHHOW roI0BKU

YcTpoincTBO ANA 04UUCTKM/CTPYHHOM
npombIBKK KonoHHoii ronoskn Wellhead
Brushing/Jetting Tool paspa6oTaHo ana
0YUCTKM MHOTOYUCNEHHBIX Npochuneit
KOJIOHHO FOJIOBKM OT MHOPOAHbIX
yacTuL 40 NPOBEeAEHMA onepawyii
3aKaH4MBaHWA UK NOBTOPHOTO CrycKa.
06L1enpuU3HaHHO, YTO Y4aCTOK KOMOHHOM
ronosku Tpe6yeT 0co60ro BHUMaHMA

B XOZi€ Onepauuii 04UCTKM CTBONA
ckBaxuHbl. MHcTpymeHT o6ecneunBaeT
04uCTKy Nto6bIX Npoduneit, cokpailas

TeM caMblM BO3MO>KHOE BpeMsA NpocToA.

Mpumenenne

WUHcTpymenT Wellhead Brushing/Jetting
Tool ogHoBpeMeHHO ocyLiecTBAAET
LETOYHYH 04UCTKY M CTPYIHYIO
NPOMBIBKY KOJIOHHOWN FOMOBKM.

MpuHumn pa6oTbi

MHcTpymeHT Wellhead Brushing

/ Jetting Tool pa3melaeTca Ha
LieslbHOM NPOYHOM KOpnyce ¢ 3aMKamu
1 MychTamm Noj CTaHAaPTHbIE
TUnopasmepbl 6ypunbHbIX TpYO.

Ha kopnyce 3akpenneHa MychTa ¢
NaTyHHOM LWEeTWHOI C nasamu ana
CTPYWHOIA NPOMBIBKM, pa3Mepbl KOTOPbIX
noabupatoTcA B COOTBETCTBUN C
W3MeHeHUAMN BHYTPEHHEro AnameTpa
B 30He noagecku. Mydta Bpawaetca
BMeCTE C Kopnycom u o6ecneymsaeTt
KOMbLieBOE NPOCTPAHCTBO ANIA
LMPKYNALMN MEXAY BHYTPEHHUM
AnameTpoM MydiTbl U Hapy>KHbIM
AvameTpom kopnyca. OnopHoe
KOMnbLo/HanpaenAtLLee KonbLo
yCTaHaBNNBaeTCA CHU3Y MydThI C
NaTyHHOI LETUHOI M JeiCTBYET Kak
CTOMOPHOE KOMbLIO NpU CMyCKE B
CKBaXXUHY.

Oco6enHocTH
= LlenbHbIN NpoYHbIf Kopnyc
= MydbTa ¢ naTyHHOW WeTMHON

= BcTpoeHHble nasbl AnA CTPYHHOIA
MPOMBIBKM Ha MHCTPYMEHTE

= CTpyiHaA npoMblBKa akTUBUPYeTCA C
MOMOLLbH0 OMOPHOIO KonbLa /
HanpaBnALEro KonbLa

= [IpocToTa akcnnyaTauuu.

Mpeumywectsa

L FapaHTvm YUCTOTbI N OTCYTCTBUA
WHOPOAHbIX YaCcTUL Ha NOBEPXHOCTU
KOJIOHHOIA ronoBKK Nepea
npoBejieHneM onepawuii
3aKaH4nBaHuUA

= CHUXeHue noTepb BpeMeHu

jooy Bumar/Buiysnag peayjjap :sjoo Aejjiouy :sjooj pazijeisads .



BAMNACHAA LLAPOBAA NOBYLLIKA

BYPASS BALL CATCHER (BBC)

Cneuuanmupoaauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA CNYCKO-NOABEMHbIX onepauuﬁ

baiinacHan wapoBan nosyluka BYPASS
BALL CATCHER * o6ecneunBaet
rMOKOCTb NPUMEHEHNA MHCTPYMEHTOB
WELL COMMANDER* n SWITCHBACK*.
NHCTpYMEHT MOXEeT yaepxusaTh
J0CTaTO4HOE KONNYECTBO LIapoB

ANA HECKOMbKMX LNKNOB, @ TaKxKe
ob6ecneynBaeT NPoxXoxaeHue

LIapoB MEeHbLLEero AMameTpa Ans
MHCTPYMEHTOB, PAacMoNOXEHHbIX HUXE.

Mpumenenue

The BYPASS BALL CATCHER tool is run
below a WELL COMMANDER valve or
SWITCHBACK tool to hold the activation
and/or shut-off balls after they have
activated or deactivated the tool(s)
above it. Additional ball-drop tools can
be run below the BYPASS BALL CATCHER
as long as the 0D of the corresponding
balls is small enough to pass through the
BYPASS BALL CATCHER tool.

Oco6eHHoOCTH

= YcTaHaBnueaeTcA HenocpeaCcTBeHHO
Ha HUMMeNbHbIN KOHel UHCTPYMEHTOB
WELL COMMANDER unu
SWITCHBACK

= YnaBnuBaeT BCe Liapbl ANA Nogbema
Ha NoBepXHOCTb

= YaepXuBaeT yNOBEHHbIE Liapbl B
CTOPOHE 0T 0CK, 4TO6bI MPOMYCTUTD
Lapbl MEHbLLIEro AnameTpa

= MmetoTcA noywiku Ha 14 1 18 wapos

= [llapbl nerko ussnekawTca U3
NOBYLLIKM Ha NMOBEPXHOCTU ANA
nocneayHLLero Ucnonb3oBaHuaA
NOBYLLKM

= WmetotcA Bapuantol HA 5,7, 8Y/, 1 9'/,
Atoiima ana nio6bix KOHGUrypauwuii
GYpUIbHOIA KONMOHHBI

= OTcyTCTBUE BHYTPEHHUX COEANHEHNIA.

MpuHymn pa6oTbl

KoHCTpyKUnA L1apoBoii NOBYLLKM
BYPASS BALL CATCHER, agnatowanca
rnaBHbIM ycnoBueM pyHKLMOHaNbHON
rnbkoctu nHcTpymentoB WELL
COMMANDER n SWITCHBACK,
BK/THOYAET YHUKANbHYH CMCTEMY
HanpaBNAKLLYMX, KOTOPbIE NPOMYCKaKT
BCE LUapbl U YNaBAMBAOT TOJIbKO LIApbI
Gonbluero gnameTpa. Bee ocTtanbHble
Lapbl NPOX0AAT Yepe3 UHCTPYMEHT
BYPASS BALL CATCHER u BbixoaaT

13 HWXKHeM vacTu. [locne nogbemMa Ha
NOBEPXHOCTb YNOB/EHHbIE Lapbl MOXHO
nerko u3eneyb U3 nosywku BYPASS
BALL CATCHER, koTopyto 3aTem
MO>XHO YCTaHOBUTb Ha UHCTPYMEHT Unu
KONOHHY Tpy6 ANA NOBTOPHOrO crycka.

Mpeumywecrsa

= baiinacHad KOHCTPYKUUA
o6ecneynBaeT r’M6KOCTb KOMMNOHOBKM
6ypUnbHOIA KONOHHBI

= 06ecnevyeHa BO3MOXHOCTb crycka
o60pynoBaHMA Ha KAPOTaXKHOM
ka6ene (B 3aBMCMMOCTH OT
TMnopasmepa u KoHdmMrypauuu
KONOHHbI UHCTPYMEHTOB) Yepes Bl
uHctpymenta BYPASS BALL CATCHER

= bonblas BMECTUMOCTb
o6ecrneynBaeT BO3MOXHOCTb
BbINOJIHEHWA HECKOMbKUX LIMKIOB 3a
oaHy CI0

= Jlio6ble Apyre MHCTPYMEHTbI,
aKTUBUPYEMbIE C MOMOLLBHO LIApOB
MEHbLLEro pasMepa, MoryT 6bITb
pa3MeLLeHbl HUXE UHCTPYMeHTa
BYPASS BALL CATCHER

= Bbosblas npoToyHan nnowasp He
NPUBOANT K YBENMYEHUIO NOTEPH
BHYTPEHHEr0 aBNeHus.
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YeTpoiicteo Landing Sub coBmectumo ¢
APYTMMU MHCTPYMEHTaMM, BXOAALLMMM
B MaKeT peLUeHnit AnA NoBbiLUeHMA
MPOAYKTUBHOCTM CKBAXWHbI OT
komnaHuu M-I SWACO, u geiticTeyeT
KaK CTOMOpHOe YCTPOMCTBO Npy
nocajKke v BBeAeHue B JefCTBUE APYTrUX
MHCTPYMEHTOB.

Mpumenenue

YeTpoitcteo Landing Sub moxeT
1CrNoNb30BaTbCA /1A BBEAEHUA B
nencteue MFCT unu B kauyecTBe
CTOMOPHOTr0 YCTPOWCTBA ANA APYruX
UHCTpyMeHTOB. O6bIYHO ANA 3TUX Lienei
OHO NpPUMeEHAeTCA Ha NONMPOBaAHHBIX
nocafoyHbIx MydTax/mydrax ana
KOJIOHH-HAACTAaBOK UMK NOAOGHbIX
3/IeMEHTaXx C OrpaHuyeHnem no
BHYTPEHHEMY AuameTpy.

Oco6eHHoCTH

= YcTaHaBNMBaeTCA Ha NOABECKY
noTanHoi 06caAHON KOOHHBI,
MONNPOBaHHYH NOCaA04HYI0 MydTY
UNW APYTYIO MOAXOAALLYHO onopy

= LlenbHaA NpoYHaA KOHCTPYKLUMA

= HeT orpaHuyeHunit no BHyTpeHHEMY
avnameTpy

[MOCAZ0YHbIA NEPEBOAHMK

Landing Sub (LS)

Cneuuanuaupoaauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANA CNYCKO-NOABEMHbIX onepauuﬁ

"pI/IHI.II/II'I AEI?ICTBI/IH

YcTpoicTBO NpeAcTaBnAET cob0i
LieNIbHYt0 KOMMOHOBKY C 3aMKamu

U MychTamun Noj CTaHAapTHbIE
TMnopasmepbl 6ypunbHbIX TPY6 1
Hab6opoM 60NbLUNX BbICAXEHHbIX
HapyXXy KOHYC006pa3HbIX NPUIUBOB C
MPOTOYKAMU, PACMONOXEHHbIX B LIEHTPE.

Mpeumywectsa

= Pazpa6oTaHo ana cnycka Huxe MFCT
(Multi-Function Circulating Tool) B
Ka4yecTBe CTOMOPHOro YCTPOiACTBa ANA
BBEJIeHNA UHCTPYMEHTa B JieiicTBuHe

= Kopnyc ¢ npoToukamu o6ecneunBaet
GaiinacHyr UMpKYNALWIO pacTBOpa

(S7) qng Buipue :sjooy Aejpiauy :sjoo) pazijerdadg .



Posi-Drift Sub (PDS)

Cneuuanusuposauuble WHCTPYMEHTbI: UHCTPYMEHTbI ANiA CNYCKO-NOABEMHbIX onepauuﬁ

Mepea cnyckom 6ypunbHbix Tpy6

B CKBaXXVHY, BaXXHO MPOBECTM
LabnoHMpoBKY 06CaHOA KONOHHBI.
YctpoitictBo Posi-Drift Sub ngeansHo
MOAXOAMT ANA faHHOW LieNn, He HapyLwan
CTaHAapTHble onepauuu 6ypeHna u He
noepexaan 06CaAHOM KONOHHbI.

O6nactb npUMeHeHHA

YctpoiticTeo Posi-Drift Sub, BxoaAulee
B MaKeT peLleHui AnA NoBbleHuA
NPOAYKTUBHOCTM CKBaXWHbI OT
komnaHum M-I SWACO, cneuuanbHo
pa3paboTaHo ANA NpOBeJeHNA
LWabnoHMPOBKK 06CaAHON KOJTIOHHbI HE
TONbKO B X0/ie 6ypeHus, Ho 1 B Xoje
0YMCTKM CKBaXXMHbI, Nepej Crnyckom

B CKBaXXWHY 060pyaoBaHuA Ana
3aKaH4yMBaHuA. BoamoxHa nocTaeka
YCTPOWACTB C ONpeAeneHHbIM HapyXXHbIM
JINaMeTpOM, BbINOHEHHbIX N0 3aKa3y.

OcoGeHHocTH

= LlenbHblit 0OCHOBHO Kopnyc

= Kanu6posoyHad BTyNKa cBO6OAHO
BpallaeTcA

= CTaHAapTHbIE COeAMHEHUA ANA
OypunbHbIX TPY6

= (O6ecneumBaeT GaiinacHyto
LMPKYNALWMIO pacTBOPa/MHOPOAHbIX
yacTuy

= OTcyTCTBUE pPe3KUX Nepexoaos no
AMaMeTpy CHUXaeT pUCK 3aBUCaHNA
MHCTPYMEHTA B CKBaXUHE

= [IpocTan npoyHan KOHCTPYKLUMA

= [lpumeHAeTcA B 06CaAHbIX KONOHHAX
60NbLUNHCTBA pa3MepOoB/BHYTPEHHUX
nameTpoB.

MpuHyun geicTena

Hapy>HbIit AnameTp KanubpoBOYHO
BTY/IKM MOXET 6bITb 0Tchpe3epoBaH
noa paamep AHU nnu oco6biii
L1a6NoHMPOBOYHbIN pasmep o6caaHoi
KONOHHbI. YCTPOACTBO NOMELLEHO

Ha LieJIbHbIA 0CHOBHOM KOpMyC

C AOMNONHUTENbHLIMI 3aMKaMi

1 MychTamm NoA CTaHAapTHbIE
TUnopasmepbl 6ypunbHbIX TpY6.
Kann6posouHas BTynKa cBo604HO
BpaLLlaeTCA Ha Kopnyce 1 ocTaeTcA
CTaTU4HOIA Npy BpaLleHuu 6ypunbHOR
Tpy6bl, NpeAoTBpaLyan U3HoOC u/unu
MOBPEeXJeHNe BHYTPEHHEN NOBEPXHOCTY
06caHON KONOHHBI. B KOHCTpyKUMK
YCTPOWCTBA He UCNoNb3yTCcA 60NThI,
pe3b60Bble KoMbLa, 3aXUMbl UK
CBapOYHble COEAMHEHNSA, KOTOPbIE MOTYT
0TCOEAMHUTLCA U YNAcTb B CKBAXMHY.
YcTponcTBO cneayeT cnyckaThb Bbille
ApYrux yCTpOMCTB ANA 0YMCTKM CTBONA
CKBaXWHbI, 4T0ObI yOEAUTLCA, YTO
o6cagHan KONOHHA ouuLLeHa nepej
NpoBeJeHNeM LLIaBNOHNPOBKM.

Mpeunmywiectea

= YcTpoiicTBo pa3paboTaHo anA
NpOBepKM LWabNoHMPOBKY 06CaAHOIA
KONOHHbI B X0€e cnycka 6ypuibHbIX
Tpy6 B CKBaXWHY W B XOA€ onepaumi
0YMUCTKM CTBONA CKBAXMHBI, Nepes
cnyckom 060pyoBaHuA AnA
3aKaH4MBaHuA

= [lga unu 6onee ycTpoiicTea MoryT
cnyckaTbCA NocneAoBaTeNbHO,
No3BONAA TEM CaMbIM
«BOCMPOWU3BOAUTLY NaKep Unu Apyryto
IJIMHHYI0 KOMIMOHOBKY 3aKaHuMBaHuWA
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MoAWWNHUKOBLIA NEPEBOJHUK

earing Sub (BS)

CI'IEI.lI/Ia.I'WI3VIPOBaHHbIe WHCTPYMEHTbI: UHCTPYMEHTDI, BbiNOJIHAEMbIE N0 cneynasbHOMY 3aKa3y

YcTpoiicteo Bearing Sub nossonsaet
OCYLLEeCTBNATb BpaLleHue BCel
6YpUnbHOI KONOHHBI BO BPEMA
LMPKYNALNW C NOMOLLbHO YCTPOIACTBA
MFCT (Multi-Function Circulating Tool)
CTaHAApPTHOro TUNA B OTKPLITOM UNK
3aKpbITOM MOMOXEHNN.

Mpumenenne

Momumo Toro, 4to ycTpoiicTeo Bearing
Sub, BxoAdALlee B nakeT peLleHuit ana
MOBbILLIEHNA NPOAYKTUBHOCTN CKBAXXMHbI
ot komnanun M-I SWACO, nossonaet
6ypunbHOIi KONOHHE BpaLLaTheA

BO BPEM#A LIMPKYNALMUM C NOMOLLbHO
ycTpoitictea MFCT (Multi-Function
Circulating Tool) cTaHaapTHoro Tuna,
OHO TakXe NpeAoTBpaLlaeT nonajaHune
MHOPOAHBIX YacTUL B NOTalHY0
o6cafiHyto KONIOHHY B TO BpPEMA, Noka
HaxoAMTCA Ha NoABecke NoTanHon
06CcaiHON KONOHHbI.

MpuHuumn geiicTeunAa

YcTpoiicTBO ycTaHaBNMBAETCA Ha
MONIMPOBAHHYH NOCaA0Y4HYI0 MyhTY
noZiIBeCKW NoTanHoi o6¢caHoiA

KOMOHHbI UMY Ha APYTY0 NOAXOAALLYHO
ornopy 1 No3BoNAET OCYLLECTBUTb

cagur yctpoiictea MFCT B oTkpbiTOE
MoNIOXXeHWe, B KOTOPOM OHO U 0CTaeTcA
BO BpeMA umpkynauuun. byayun
YCTaHOBNEHHOM Ha onope NepeBoAHKKa,
BCA KONOHHA MOXET BpalLaTbCA, B

TO BpeMmA Kak pacTBOp LMpKynupyeT
yepes oTBepcTuA ycTpoiictea MFCT.
lMpn nogbeme KONOHHLI, 0TBEPCTHUA
yctpoiictea MFCT 3akpbiBatoTca u
Bearing Sub nogHumaeTca ¢ onopsl

1 OTKPbIBAET MyTb NOTOKY, N03BONAA
NPOM3BOAUTL LMPKYNALMIO BHU3 MO
KOMOHHE M BBEPX N0 KONbLEeBOMY
MpOCTpaHCTBY NoTaiiHoW 06cafHOM
KONOHHbI 1 06CaiHON KONTOHHbI Yepe3
noABecky noTaitHon 06cafHON KONOHHbI.
Mpu nogbeme ycTpoiicTBa Bearing Sub ¢
MoJBECKM NoTaniHoM 06CaHO KONOHHBI,
BCA KONOHHA MOXET NPoJonXaTh
BpaLlaTbCA.

Ocob6eHHOCTH

= YcTaHaBNMBaeTCA Ha NONUPOBAHHYH
nocafouHyr MydTy NoABecKm
noTanHoii o6caaHOi KOJIOHHbI MU Ha
Apyryto noAxoAALlyro onopy

= BHyTpeHHue coeanHeHuA
OTCYTCTBYHT

= OrpaHu4eHus No BHyTPEHHEMY
AMaMeTpy OTCYTCTBYIOT

= [IpocTan, NpoYyHan KOHCTPYKLMA

= Kopnyc ¢ npoTo4kamu ¢ 6poH30BbIMK
MOALIMMHUKAMM

= JlnAa kopnyca 1 KOMMNOHEHTOB
ucrnonbayetcA ctanb ctaHaapTa AlSI
(AMepuKaHCKUI NHCTUTYT YepHoi
meTannypruu); 6poH30Bble
nopwunuukn SAE 660.

Mpenmywectea

= [lo3BonAeT Bcei GYPubHOI KONOHHE
BPaLLaTbCA BO BPEMA LMPKYNALNN C
nomouibto ycTpoiictea MFCT (Multi-
Function Circulating Tool)
cTaHAapTHOro TMna

= [loka ycTpoiicTBo Bearing Sub
HaxoAWTCA Ha NoJBeCKe NoTaiHON
06cafHON KONOHHBI, OHO
npeAoTBpaLLaeT nonagaHue
MHOPOAHbIX YacTWL B XBOCTOBMK
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OTKNOYAEMASA OPE3A

Disengageable Mill Assembly (DMA)

Cneuuanmuponauuble WHCTPYMEHTLL MHCprMeHTbI, BbiMoJIHAEMbIE N0 cneLuanbHOMY 3aKa3y

OTkntouyaeman ¢pesa Disengageable
Mill Assembly paspa6oTaHa ana
OYMCTKM W MOArOTOBKM NONMPOBAHHbIX
nocaAoY4HbIX MyddT/MydT ANA KONOHH-
Ha[ICTAaBOK BEPXHeii YacTy NOABECKM
noTanHoii o6caaHOi KOJIOHHbI 6e3
0c006bIX TPe60BaHWIA K pa3MeLLeHNHo,
0co6eHHO npu 6ypeHun BHYTPH
HWXeCcTOoALLel noTanHon o6cagHoM
KOJOHHBI.

Mpumenenne

YctpoiicTeo Disengageable Mill
Assembly, BxogsALlee B NakeT pewleHnit
ANA NOBbILIEHMA NPOAYKTUBHOCTM
ckBaXkuHbl oT komnanun M-1 SWACO,
NO3BONAET NPOM3BOAUTL OUUCTKY W
NoAroTOBKY NOSIMPOBAHHbIX NOCAA04HbIX
My T/MYT ANA KONOHH-HAACTABOK
BEPXHEN 4acTu NOABECKM NOTaiiHON
06caHOMN KONOHHbI 06bIYHBIM
cnoco6om. ITO yHMKanbHoOe YCTPOHCTBO
no3BONAET NOArOTOBUTb JiBE pPasnnyHble
KoMOUHaLMKU NOcaaoyHbIX MydT/MydhT
JNA KONOHH-HAACTABOK 3@ OAMH CMYCK,
yCTpaHAA Heo6X0AUMOCTb B OTAENbHOM
Crycke KOMMOHOBKM AnA KaKAoro Tuna

MydOT.

MpuHyun paéoTbl

lMocne noAroToBKM U 0YNCTKY
NONMPOBaHHbIX NOcaf04HbIX My T/MydT
JNA KONOHH-HaACTaBOK npunaraeTcA
JOMOHUTENbHAA Harpy3Ka, U BHYTPEHHMi
Kopnyc ype3epHoil KOMMOHOBKY
BblABUraeTcA Yepes hpesbl, N03BONAA
CMYCTUTb BbILIECTOALLYH OYpUIbHYH
Tpy6y rny6xe B ckBaxxuHy. DpesepHan
KOMMOHOBKA OCTAEeTCA B MOANPOBAHHbIX
nocafoyHbIx MydTax/mychTax ana
KONOHH-HAACTaBOK, 3aLiMLLan yXKe
0YMLLEHHble MYydITbI, B TO BPEMA Kak
Jpyrana 6ypunbHan Tpy6a cnyckaeTcA

B CKBaXXMHY U/unu BpaLlaeTcA.
Bo3moxHoCTb 0TKIIHO4EHMA Yepe3

OcobeHHocTH

= [lo3BonAeT pasnuyHbie KOMOUHaLUK
nocafoyHbIX My T/MydqT ANA KONOHH-
HaJICTaBOK 3@ OJWH CMyCK

= 06napaeT HabopoOM «KHOMOK
OTKJ0YeHNA», NpeJoTBpPaLLaLLNX
JocpoyHoe ocBo6oxaeHne dpes ¢
Kopnyca

= [lo3BONAET NPOM3BOANTL OUNUCTKY U
MOATOTOBKY NONMPOBaHHbIX

BEPXHWE NONMPOBaHHbIE NOCaA0Y4HbIe
MyTbI/MydITbl ANA KONOHH-HAACTaBOK
03HayaeT, YTo TPaaMLMOHHaA pe3epHan
KOMMOHOBKA MOXET ObITb YCTAaHOBNEHA
Ha pyrue NoNupoBaHHbIe NOCaA0YHble
My Tbl/MydhTbI ANA KONOHH-HACTABOK
HWXE NepBbIX 1 NO3BONAET NOAFOTOBUTD
WX TPaAULIMOHHBLIM CMOCco60oM.
Bo3MoXXHOCTb OTKNIOYEHWA N03BONAET
npou3BoANTbL BypeHue/dpesepoBaHue

B HUXKeCTosALLEen noTanHo 06cagHoii
KONoHHe 6e3 CTOMOPHOro yCTpoiicTBa
WK YCTaHOBKY Ha CYLLeCTBYHLLYO
NOABECKY NOTaiiHO 06CaAHOMN KOJIOHHBI
1 He MeLLaeT AanbHENLLUM onepaumamM B
CKBaXMHe.

YcTpoiicteo Disengageable Mill
Assembly, ocTaBLIeecA B NONMPOBaHHbIX
nocajoyHbIx MydTax/mychTax ana
KONOHH-HaZACTaBOK, 3aTeM cobupaeTca
BHYTPEHHUM KOPMYCOM NPy NogbemMe
6ypunbHOIi TPYObI U3 CKBAXMHDI.
YHuKanbHoe CBOWCTBO YCTPOMCTBA

— Habop «KHOMOK OTKITHYEHMAY,
npefoTBpaLLatoLLmMX oTAeNeHue pes oT
Kopnyca Ao Tex nop, noka pesepHan
KOMMOHOBKa He 6yAeT NpaBuibHO
pacnoso)xeHa BHyTPW COOTBETCTBYHLLEVA
MONMPOBAHHOM My(TbI, TaKUM

o6pasom, no3BonAn n3bexarb
HEeXXenaTenbHOro, HesannaHPoBaHHOro
npexaeBpeMeHHOro cpabaTbiBaHusA.

lMocne Toro kak ycTpoiicTBo OyaeT
YCTaHOBMEHO U OCTABNEHO BHYTPY
NoNMPOBaHHON Nocafo4Hoi My Tbl,
JONONHUTENbHbIE CTOMNOPHbIE/
nocajoyHble NepeBoAHNKN MOTyT BbITb
pacnofoxeHbl Tak, 4To6bl 06ecnevnTb
Tpebyemyo NocafKy u OTKIKYeHUe
MHCTPYMeHTa. 3T0 No3BoNAET BBOAUTb
B Ie/iCTBME pYr1ue UHCTPYMEHTI,
yCTaHaBnMBaeMble Noj AeNCTBUEM
Beca, Takue kak MFCT (Multi-Function
Circulating Tool).

nocago4HbiX MydpT/MyqT ANA KONOHH-
HaJiCTaBOK BEPXHEI 4acTu NOABECKM
noTanHoi 06cafHOii KONIOHHbI 6e3
0C006bIx TPe60BaHMi K pa3sMeLLeHuIo

= [lo3BonAeT npou3BoanTb GypeHue
BHYTPM HUKECTOALLEN NOTaNHOIA
o6cafHoN KONOHHbI 663 CTONOPHOIO
YCTPOCTBA Ha NONMPOBAHHbIX
nocafoyHbix MydTax/mydrax ana
KOJOHH-HAACTaBOK B Ka4eCTBe
OrpaHuyeHuA.

Mpeumywectsa

= JKOHOMMT LieHHOE BpeMsA GypoBoit
nyTem ycTpaHeHua nuwxux CMO

= [lo3BonAeT npoussoanTb 6ypeHue
BHYTPU HWXXECTOALLEN NOTANHOM
o6cajiHON KONOHHbI 683 CTOMOPHOro
YCTPOICTBA Ha NOIMPOBAHHbIX
nocafoyHbix MydTax/mydrax ana
KONOHH-HAJICTaBOK B Ka4ecTBe
orpaHuyeHua
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Disposable BRISTLE BACK CCT (DBB)

CI'IEI.IVIal'IVBI/IpOBaHHbIe WHCTPYMEHTbI: UHCTPYMEHTbDI, BbINOJIHAEMbIE N0 cneynanbHOMY 3aKa3y

YyacTok ycTaHoBKM npobku/nakepa
yacTo Tpe6yeT npeBapuTenbHoOM
TLATeNbHOM 0YNCTKY NyTEM
pacxaxuBaHuAa. BoaMoxHoOCTb
cnycka pa36ypuBaeMoro ycTpoiicTBa
INA 0YUCTKM B COHETAHUM C
pa36ypnBaeMbIMU1 U MOCTOAHHBIMU
LleMEHTHbIMU MOCTaMM U
LLleMEHTUPOBOYHbLIMI NaKepamu

¢ 06paTHbIM KnanaHom MOXeT
3HAYUTENbHO YBENNYUTb HAZleXXHOCTb
onepauumu ycTaHoBKM.

O6nactb npumeHeHunA

MoMumMo ncnonb3oBaHuA B

coyeTaHuu ¢ pasbypuBaembIMn UNN
MOCTOAHHBIMU LIEMEHTHBIMW MOCTaMU
UMM LeMEHTUPOBOYHBIMM Nakepamm

¢ 06paTHbIM KnanaHoMm, ycTpoincTBo
Disposable BRISTLE BACK CCT

(Casing Cleanup Tool), BxoaAilee

B MaKeT peLleHunit AnA NoBblLeHUA
NPOAYKTUBHOCTM CKBaXMHbI OT
komnaHun M-I SWACO, moxeT
NPUCOBANHATLCA K LIEMEHTHBIM MOCTaM
INA LWETOYHO 04UCTKN TPYOHbIX CTEHOK,
KOrZla MOCTbI cnyckaloTcA B 06cajHyto
konoHHy/HKT B xoae onepauuii
NpOoAaBNMBaHMA LieMeHTa.

MpuHumn genctena

B cnyyae ucnonb3oBaHNA LIEMEHTHbIX
MOCTOB WY LIEMEHTUPOBOYHBIX NakepoB
¢ 06paTHbIM KnanaHoMm, ycTpoincTBo
NPUKPENNAETCA K HUXHEN YacTu nakepa.
MMpu cnycke ycTPONCTBA B CKBaXXUHY

Ha rny6uHy YCTaHOBKM nakepa, OHO
NPOU3BOAMT 0YNCTKY 06CAAHON KOMOHHDI
unu HKT. YuyacTok noa nakep unun mocT
MOXET GbITb TLLATENIbHO OUMLLIEH MyTEM
pacxaXuBaHuA UHCTPYMeHTa nepej
NpoBeJeHNeMm onepawnn ycTaHOBKMU.

YcTpoiicTeo Disposable BRISTLE
BACK CCT cnyckaeTcA B co4eTaHum ¢
pa36yp1BaeMbIMW MU NOCTOAHHBIMU
LeMEHTHbIMM MOCTaMM UNK
LeMEHTUPOBOYHbIMU Nakepamu ¢
06paTHbIM KnanaHoM.

Ocob6eHHOCTH

= YpanaeT TBepayto a3y 6yposoro
pacTBOpa, LEMEHTHY0 KOPKY ¢
0TNIOXXeHUA Ha Tpybax

= [IpumeHAeTcA B 06caHbIX KONOHHAX W
noTaiiHbIX 06CaHbIX KONOHHAX BCEX
CTaHAapTHbIX pa3MepoB

= [locTaBnAETCA ¢ YKa3aHHbIMY
3aKa341KoM COeUHEHNAMM

= PazfypuBaeTca ¢ NOMOLLbH
MONMKPUCTANNNYECKOro 0N0Ta Ui
J0noTa AnA TeepabiX nopog.

Mpenmyuwiectsa

= Y4acToK yCTaHOBKW MOCTa UM nakepa
MOXXET ObITb TLIATENbHO 04ULLEH
NyTem pacxaxxMBaHuA
HenocpeACTBEHHO Nepej yCTaHOBKO#
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MEPEBOAHWK CO CPE3HBIMW LUTUOTAMMU

Pressure Shear Sub (PSS)

cnelIVIaJ'IVI3VIPOBaHHI>Ie WHCTPYMEHTbI: UHCTPYMEHTbI, BbINOJIHAEMbIE N0 cneynanbHOMY 3aKa3y

WHorpa anA BBeAeHUA B AeiicTBUE
APYTVX MIHCTPYMEHTOB TpebyeTcA
HaJieXHbIi UCTOYHMK JOMONHUTENLHOIO
AaBNeHNA BHYTPN GYPUIbHOIA KOMOHHBI.
YcTpoiicTBo Pressure Shear Sub
pa3pa6oTaHo UMEHHO ANA 3TOM Lenu.

O6nactb npUMeHeHHA

YcTpoiicTeo Pressure Shear Sub (PSS),
BXOJALLEE B MaKeT peLleHunii ana
MOBbILLEHNUA NPOAYKTUBHOCTU CKBAXMHbI
ot komnanun M-1 SWACO, cneunanbHo
pa3paboTaHo AnA crnycka B cOCTaBe
KOMMOHOBKM ANA 6ypeHua ¢ Lenbto
nojiayu J0NOSIHUTENBHOMO JaBNeHunnA
INA aKTUBaLuu Apyrux UHCTPYMEHTOB
HaJ HUM, TakuX KaK HaZ 10N 0THbI
paclumpuTens.

MpuHymn geicTena

YCTpoiicTBO COCTONT U3 LieIbHOMO
Kopnyca ¢ BHYTPEHHei KOMMOHOBKOW,
BK/IOYAHLLEN BHYTPEHHWE U BHELLIHME
BTYNKW. YCTPOWNCTBO CNyckaeTcA B
HayaNbHOM MONIOXKEHNM, YTO NO3BONAET
MOTOKY NPOXOAMTb YEPEe3 KONOHHY.

[p1 BO3HUKHOBEHWUM HEOBXOAUMOCTU

B AI0NONHNUTENIbHOM JaBfEeHNUN BHYTPK
6ypunbHOIA KONOHHBI, cOpacbiBaeTcA
Lap, KOTOpbIi CAAMTCA Ha BHYTPEHHIOK
BTYNKY. 3aTeM No3aju Lapa co3jaeTca
JaBfeHue AnA BBEJEHNA B AeNCTBUE
APYruX yCTPOMCTB, HAXOAALLNXCA

Bbile ycTpoiicTea PSS. Mocne
aKTuUBaLMM Jpyroro ycTpoiicTea,
ornepaTop yBenM4MBaeT AaBlieHue
pacTBOpa j0 MOMEHTa JOCTUXKEHUA
npeAycTaHOBMEHHOI0 AaBNEHNA CABUra.
BHyTpeHHAA BTyNKa caBUraeTcA n
nepemeLLlaeTcA BHU3, BHOBb OTKPbIBAA
MyTb NOTOKY K JONOTY.

YcTpoitictBo PSS ucnonb3yetca ana
nojayuu JONONHUTENbHOO AaBNEHuA,
Heo6XoAUMOro A BBEJEHUA B
AeiicTBME APYruX YCTPOCTB B COCTaBE
KONOHHBbI.

Oco6eHHoCTH
= LlenbHblil NpoYHbIE Kopnyc

= [lonHaA repMeTUYHOCTb — B KOpMyce
HeT 0TBEpPCTUN

= Lllapbl yaepxuBaoTcA B cegnax Ha
VHCTPYMEHTE.

Mpeumywectsa

= [lo3BonAeT npu He06XOAMMOCTH
noAaBaTh JaBNeHue Ha apyrue
MHCTPYMEHTbI B KONIOHHE
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Jlo6aBka SAFE-BREAK

611 npeactaenAeT coboit
KOHLEHTPUPOBAHHYH CMECh
MOBEPXHOCTHO-aKTUBHbIX BELLECTB

1 pacTBopuTeneii, pa3paboTaHHyt0

AnA npeAoTepaLleHna o6pasoBaHua
3MY/IbCUIA, BbI3BAHHbIX COYETAHNEM
BbICOKOOUTYMHOIA CbIpoil HedhTH

1 MOPCKOIi BOJbI, HU3KOMIOTHbIX
CONAHbIX PacTBOPOB ANA 3aKaHYMBAHMA
1 XMMpareHToB ANA KUCNOTHOM
06paboTKu, Mn ANA ynyyweHuna
COBMECTUMOCTM MEXAY 3TUMMK
sewectsamu. Jlo6aska SAFE-BREAK
611 npeaoTBpaLlaeT unm ycTpaHaeT
0CaJi0K, BbI3BaHHbIA (hNOKKyNALME
achanbTeHoB U 06ecneynBaeT YNCTYIO,
YeTKYt0 rpaHuLy pasaena Mexay
thazamu Boabl U HedpTu. [lo6aBKa Takxe
noAXoAuT ANA KOHTponA o6paTHow
cMaynBaemocTy unn acpchekTos
CMaynBaHNA HehTbto, BbI3bIBAEMbIX
CWIbHO KaTUOHHBIMMW MOBEPXHOCTHO-
aKTuBHbIMM BewecTBamu. Npucaaka
SAFE-BREAK 611 pacTBopuma B
MOPCKOW BOAE W HU3KONNOTHbIX
conAHbix pacTBopax, Takux kak KCl ot 2
10 3% n 3% NH,CI.

Mpumenenne

XapakTepHaa KoHUeHTpauma 1o6aBKu
INA npefoTBpalleHnA o6pa3oBaHuA
amynbcuit SAFE-BREAK 611
coctaenaet ot 0,1 5o 2% no o6bemy
B NPOchUNLTPOBAHHOMN, HU3KOMNOTHON
XWUAKOCTW 3aKaHUNBAHUA UK
mopckoi Boge. [1pu ucnonb3oBaHuu
B KQYeCTBE KMCNOTHOI NpucaaKu,
MOXXeT noTpe6oBaTbCA NPUMEHEeHNe
B KOHUeHTpaLun Ao 5% no oGbemy.
[To BO3MOXHOCTHW, COBMECTUMOCTb

SAFE-BREAK 611

XXvuakocTn 3akaHuMBaHuA

XapakTepHble husanueckue cBoicTBa

BrewHwii Bup

3anax

pH (5% o6bema B uzonponunosom cnupTe (IPA)/Boge)

MnoTHOCTL

TemnepaTypa BCnbILKK (3aKpbITbIA TUrenb Tara)

Temnepatypa 3amep3aHuA

KOHKPETHOM CbIpO HETH 1 XXUAKOCTU
3aKaH4YMBaHMA Heo6X0AMMO YCTaHOBUTL
B X0J1e NU0THbIX Na6opaToOPHbIX
UCMbITaHWA O NPUMEHEHUA NPOAYKTa Ha
MECTOPOXAEHMNN.

OnTumanbHaa KOHUEeHTpauua Ao6aBKku
SAFE-BREAK 611 onpeaensaeTca npm
paccMOTPEHUN HECKOJbKMX (haKTOpOB,
BKJIH0YAA: ee pPaCTBOPMMOCTb B CONIAHOM
pacTBope, CKOPOCTb cenapauuu thas
Hed T 1 conAHOro pacTBOpa, COCTOAHNA
rpaHuubl pasaena a3 Bofbl M HedhTy

U OCMOTP CMECH CbIpoi HedhTH 1
CONAHOro pacTBOpa Ha NpeaMeT
coAepXaHua unu o6pa3oBaHMA ocagka u
cMauyuBatoLlen cnocobHOCTM CONAHOMO
pacTeopa.'

Mpn HEBO3MOXHOCTY NPOBEAEHUA
MUNOTHBIX UCTbITaHMIA f06aBKK Ans
npeAoTBpaLleHuA 06pa3oBaHus
amynbcuit SAFE-BREAK 611, ee
cneayeT 406aBNATb B KOHLEHTPaLMK
0,5% no o6bemy. Mpu no6bIx ycnosusax
npUMeHeHnA, Heo6X0AMMO NPOM3BOAUTD
MOHWTOPUHT BO3BpaLLatoLLeroca

Ha NOBEPXHOCTb pacTBopa 1
COOTBETCTBYHLLYIO KOPPEKTUPOBKY
KOHLeHTpauuu.

MoapoGHoe onucaHre naGopaTopHbIX npoueayp npuseaeHo B SPE 39444..

XKuakocTb conoMeHHoOro UBeTa
CnupToBoii

oT5n06

0T 7,6 1o 7,7 doyHToB/rannoH (ya. sec ot 0,91 g0 0,92)

146°F (63°C)
<32°F(0°C)

Mpenmywecrea

= [IpepoTBpalyaeT o6pa3oBaHue
3MYNbCUIA W ynyyLaeT
COBMECTMMOCTb TAXEJION CbIPoii
HeTM ¢ HU3KONNOTHBLIMM
XMAKOCTAMM 3aKaHYMBaHUA.

Orpanunyenua

= Wcnonb3oBaHue 406aBKN OrpaHNyeHo
HU3KOMMAO0THLIMWU MOHOBaNEHTHbIMU
KNUAKOCTAMM 3aKaHYMBaHUA, TAKUMU
kak KCl ot 2 10 3% 1 3% NHA4CI,
BCNe/ACTBUE ee pPacTBOPMMOCTH

= TonbKo NpefoTepallaeT o6pasoBaHue
aMynbCum

= JlaHHblii NPOAYKT He AeACTBYET Kak
JleamynbraTop 1 He paspyluaeT
amynbcuu. lo6aBka AeNcTBYET
TONbKO ANA NpejoTBpalleHus
06pa3o0BaHuA IMyNbCUN.

Wcnonb3osaHue o603HaueHna SAFE B Ha3BaHUM NpoJyKTa He yKa3biBaeT W He NoApa3yMeBaeT ero 6e3onacHocTb AnA nepcoHana. [lepcoHan,
paboTatoLmit ¢ AaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA W CeA0BaTb BCEM MHCTPYKUMAM Mo 6€30nNacHOCTY U NPaBuUAbHOMY 06paLLEHMIO,
cojepxalyumMcA B nacnopTe 6e30nacHOCTM MaTepuana.
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SAFE-BREAK CBF

)KIIIAKOCTIII 3aKaH4uunBaHuA

Jo6aBka anAa npefoTBpaLLeHuA
o6pasoBaHua amynbcum SAFE-

BREAK CBF npeacTaBnaeT coboii
crneumanbHy0 CMecb NOBEPXHOCTHO-
aKTUBHbIX BeLLeCTB/pacTBOpPUTENEN,
JeNCTBYIOLLYH AnA NpeAoTBpaLleHnA
06pa3oBaHMA IMyNbCUKN MEXAY
CONAHBIMM pacTBOpPaMu AnA
3aKaH4YMBaHWA 1 Cbipoii HedITbIO
npoaykTusHoro nnacta. Coctas
no6asku SAFE-BREAK CBF nossonsaet
eii NPoHUKaTb B NAACT C MUHUMaNbHOM
aacop6uuent n obecneynBatb
pasjeneHue HedTu 1 pacTBOpa Ha
rpaHuLe NPOHMKAKLLEero B nnacTt
pacTeopa. [lo6aska SAFE-BREAK CBF
pacTBOpUMa BO BCEX CTaHAAPTHbIX
XMAKOCTAX 3aKaHYNBaAHWA 3
UCKMOYEeHNEM pacTBOPOB Ha OCHOBE
6pomuaa unHka unu hopmnaTos.

OHa no3BonAeT npegoTBpPaTUTDL
o6pa3oBaHue BoAOHE(TAHbIX IMYNbCUi
B )KMAKOCTAX 3aKaH4YMBaHMA Npu
CTaHAapTHbIX 3a60/HbIX TEMNepaTypax.
[laHHoe coyeTaHue CBONCTB

nenaet npucaaky SAFE-BREAK CBF
ahheKTUBHOI B caMOit MUHUMaNbHOIA
KOHLeHTpauum 1 noBbIWaeT
BO3MOXHOCTb MOJIHOrO BOCCTaHOB/IEHMUA
XKWAKOCTY 3aKaHYMBaHMA.

Mpumenenue

Tunosan koHUeHTpauma go6askn SAFE-
BREAK CBF coctasnseT o1 0,1 10 1% no
06bemy B NpocMnbTPOBAHHON XNAKOCTH
3akaHyuBaHua (ot 4 go 40 rannoHos/100
6Gappeneii [oT 15 go 151 n/15,9 m3]).

o BO3MOXHOCTM, COBMECTUMOCTb
KOHKPETHOM CbIPOi HEITM 1 XXMAKOCTK
3aKaH4yMBaHMA Heo6X0AMMO YCTaHOBUTb
B XO[€ NWN0THbIX N1abopaTOPHbIX
NCNbITAHWA O NPUMEHEHNA NPOAYKTa

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa
3anax

YnenbHblil BEC
pH (10% o6bema B Boae)

TemnepaTypa BCMbILUKM

Ha mecTopoxzaeHuu. B xone

MUNOTHBIX UCMbITAHWIA, ONTUMaNbHasA
KoHueHTpauua ao6asku SAFE-BREAK
CBF onpeaensaeTca npu paccMOTpeHMm
ckopocTu cenapaumm has HedhTm

W CONAHOrO pacTBOPa, COCTOAHMA
rpaHuubl pasaena a3 Bofbl M HedhT

1 NPpY OCMOTPE CMECHU CbIPOii HedhTy

W CONAHOrO pacTBopa Ha npeameT
coZepxxaHusa unu o6pa3oBaHuA ocaaka u
cMaumBatoLLeii Cnoco6HOCTYU CONAHOrO
pacTeopa. '

MonesHble ceoiicTBa gobaskn SAFE-
BREAK CBF moryT B 0TA€MbHbIX
CNy4anx GbITb YCUNEHbI MYTEM
Jo6aBneHns He6oNbLIOro KONMYecTea
o6LLero pacTBOPUTENA, TAaKoro Kak
9TUNEHINKOAbMOHOOYTUN3hup
(3rMB3), oaHaKo, Heo6XoAUMO Y4eCTb
BO3/eiicTBMe 06LLero pacTeopuTena Ha
npouecc BOCCTaHOBNEHUA XNAKOCTH
3aKkaHuMBaHuA. B 6onbwmnHCTBE
cnyyaes, no6asneque IrMb3

B KOHLIeHTpauum 6onee 0,5% no
06beMy NPUBOANT K CHUKEHUIO
BO3MOXHOCTM BOCCTAHOB/NEHUA
XXMAKOCTU 3aKaHYNBAHMA U 3a4acTyHO
Bbl3bIBAET YBENNYEHNE CTOMMOCTU
BOCCTaHoBNeHUA. Npy HeBO3MOXXHOCTU
NpoBeieHNA MUNOTHBIX UCMbITaHUI
no6asku SAFE-BREAK CBF, ee cneayet

"MoapoGHoe onucaxue NaGopaTopHbIx Npoueayp npuseseHo 8 SPE 39444,

[Tpo3payHan X-Tb 0T 611eJHO-KENTOro 4o AHTAp. UBeTa

CnupToBoi
0.89
4

70° F (21° C) (no meToay NeHckoro-MapTeHca))

[06aBnATb B KoHUeHTpauuu 0,5%

no o6bemy. Mpu nto6bIX ycnoBuaAx
NpUMMeHeHnA, Heo6X0AMMO NPOU3BOAUTD
MOHUTOPUHT BO3BpaLlatoLleroca

Ha NoBepXHOCTb pacTBopa 1
COOTBETCTBYHOLLYIO KOPPEKTUPOBKY
KOHLIeHTpaLuu.

Mpeumywecrsa

= Jlo6aBKka pacTBOpUMa B 6OJIbLUMHCTBE
XMAKOCTEIA 3aKaHYMBaHUA U CUCTEMAX
Ha BOAHOIA 0CHOBE

= JchheKTUBHA B HU3KOIA KOHLIEHTpaLMK

= [lpepoTBpallyaeT NnoBpeXxaeHne
KOJNEKTOPCKMX CBOWCTB
NPOAYKTMBHOIO NNacTa, Bbi3biBaemoe
o6pa3oBaHMeM aMyNbCUK CbIPOiA
HedhTU

OrpaHnyeHua

= Jlo6aBKa AaBnaeTcA
nerkoBocniaMeHstoLLenca
XUAKOCTbIO

= He pacTBopuMa B XMAKOCTAX
3aKaH4YMHBAHWA Ha 0CHoBe 6GpoMuaa
LIMHKa UM hopMuaToB

Wcnonb3oBaHue 0603Havenna SAFE B Ha3aBaHMM NpoAyKTa He yKa3biBaeT U He noJpa3yMeBaeT ero 6e3onacHocTb AndA nepcoHana. NepcoHan,
paboTatoLmil ¢ JaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA U Cej0BaTb BCEM MHCTPYKLMAM N0 6€30MacHOCTY 1 NpaBuUIbHOMY 06paLLeHuto,
cojepxalyumca B nacnopTe 6e3onacHocTM MaTepuana.
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[Jo6aBka ana npeAoTBpaLLeHNA
o6pasoBaHua amynbcun SAFE-BREAK
ZINC npencTaBnaeT co6oit cmech
MOBEPXHOCTHO-aKTUBHbIX BELLECTB

1 pacTBopuTeneii, pasapaboTaHHyio

AnA NpeAoTBpalLeHnA o6pa3oBaHNA
CTabUNbHON AMYNbCUM MEXAY CONAHBIM
pacTBOPOM ANA 3aKaH4YMBaHUA,
coepxawyum 6poMuUA LMHKa

unu hopMuaT U Cbipoii HedITbio
npoaykTuBHoro nnacta. CoctaB o6aBku
SAFE-BREAK ZINC nosBonseT eii
NPOHWKATb B MNACT ¢ MUHUMANbHOIA
aacopbumeii n o6ecneynBatb
pasneneHue HedyT M pacTBOpa Ha
rpaHuLe NPOHWKALOLLEero B nnacT
pacTBopa.

Jo6aska SAFE-BREAK ZINC
pacTBOpMMa BO BCEX XUAKOCTAX
3aKaHuMBaHUA Ha ocHoBe Gpomuaa
uuHKa unm chopmuatos. OHa He
BbiNajaeT B 0CaJ0K B pacTBOPE Npu
TUNUYHOI TeMnepaType Ha 3a6oe.
Mpucaaka SAFE-BREAK ZINC He BnusaeT
Ha BO3MOXHOCTb BOCCTaHOBEHMUA
JaHHbIX BbICOKOMNOTHBIX CONAHBIX
pacTBOpOB.

Mpumenenue

Mpoaykt SAFE-BREAK ZINC
paspaboTaH cneunanbHo AnA
BHYTPUCKBAXXMHHOTO UCMOMb30BaHNA

B He(DTAHBIX M ra30BbIX CKBaXMUHAX

ANA NpoBeAEHNA 0YUCTKM Nepes
Hayanom fo6biyn. lo6aBka
npejHasHavyeHa AnA UCMNoNb30BaHUA

C NPOPUNLTPOBAHHBIMU XUAKOCTAMM
3aKaH4MBaHMA Ha 0CHOBE LIMHKA.
[Jlo6aBka go6aBnAeTcA B KOHUEHTpaLMK
0T 0,1 10 1% no o6bemy 4epes BOPOHKY
6ypoBoii.

SAFE-BREAK ZINC

)KI/IAKOCTVI 3aKaH4YuBaHuA

XapakTepHble husnueckue cBoicTBa

BHewwHuii BUa

3anax

YnenbHblit Bec
PacTBopuMocCTb (Boaa)

TemnepaTypa BCMbILIKK

Mo BO3MOXHOCTH, COBMECTUMOCTb
KOHKPETHOW CbIpoil HehTH U XXMAKOCTH
3aKaH4nBaHMA HE06X0AUMO YCTAaHOBUTb
B X0/le NMNOTHbIX Na6opaTopHbIX
UCMbITaHUI 10 NPUMEHEeHMA NpoayKTa
Ha MecTopoxaeHun. OnTumansHan
KOHLUeHTpauua no6asku SAFE-

BREAK ZINC onpegaenaetca npu
paccMOTPEHNUM CKOPOCTYH cenapaumm
¢ha3 HedpTv 1 conAHOro pacTeopa,
COCTOAHWA rpaHMubl pa3gena a3
BO/bl U HE(HTY 1 NPK OCMOTPE CMECU
CbIPOii HehTW 1 cONAHOro pacTBopa
Ha NpeAMeT CoAepXaHua unu
o6pa3oBaHuA 0CajKka M cMauuBatoLLent
cnocoGHOCTK conAHoro pacTaopa.’

Mone3sHbie cBoicTBa fo6aBku SAFE-
BREAK ZINC moryT B 0TA€NbHbIX
cNyyanx BbITb YCUMNEHbI NyTEM
no6aBneHnA He6ONbLLIOro KoNNYecTea
o6L(ero pacTBOpPUTENA, TaKoro Kak
3TUNEHINMKONbMOHO6YTUR3chup
(ArMB3), oaHako, HEO6X0AUMO YYECTb
BO3/leiicTBMe 006LIEro pacTBOPUTENA Ha
NpoLecc BOCCTaHOBNEHUA XUAKOCTH
3aKaH4MBaHuA. B 6onblnHCcTBE
cnyyaes, po6asnexnue MBI B
KoHUeHTpauuu 6onee 0,5% no o6bemy
NPUBOAMT K CHUXKEHUIO BO3MOXHOCTU
BOCCTaHOBNEHMA pacTBoOpa

Moapo6Hoe onucaxmne naGopaTopHbIx Npouedyp npuseseHo B SPE 39444,

[Tpo3payHan X-Tb 0T 6nejHO-XeNToro 4o AHTAp. UBeTa

CnupToBoii
010,88 no 0,92 npu 68° F (20° C)
100%

70° F (21° C) (no meToay MeHckoro-MapTeHca))

ANA 3aKaH4YuBaHUA N 3a4acTylo
Bbl3blBaeT yBejinieHne CTOoMMocTH
BOCCTaHOBJIEHUA.

Mpn HEBO3MOXHOCTU NpOBEAEHMA
NUNOTHBIX UCTbITaHWii Jo6aBkn SAFE-
BREAK ZINC, ee cneayeT fo6aBnatb

B KoHLeHTpauumn 0,5% no o6bemy.

MMpwn Nto6bIX YCNOBUAX MPUMEHEHMA,
Heo06X0AMMO NPOM3BOANTL MOHUTOPUHT
BO3BPALLAILLEr0CA Ha MOBEPXHOCTb
pacTBopa ¥ COOTBETCTBYHLLYIO
KOPPEKTUPOBKY KOHLEHTpaLuu.

MpeumywecTsa

= Jlo6aBka pacTBOpMMA B XWAKOCTAX
3aKaH4yMBaHMA Ha 0CHOBe BpoMuUza
LMHKa 1 hopmmaToB

= JchcheKTBHA B HU3KOM KOHLIEHTpaLUK

= [lpegoTBpallaeT NnoBpexaeHne
KONNeKTOPCKUX CBOMCTB
NPOAYKTUBHOIO NaacTa, Bbl3bIBaeMoe
o6pa3oBaHMeM 3MyNbCUN CbIPOi
HedhTy

OrpaHnyenua

= Jlo6aBka ABnAeTcA
nerkoBocnnaMmeHsaLenca
XUAKOCTbIO

Wcnonb3osaHue o603HaueHna SAFE B Ha3BaHUM NpoJyKTa He yKa3biBaeT W He NoApa3yMeBaeT ero 6e3onacHocTb AnA nepcoHana. [lepcoHan,
paboTatoLmit ¢ AaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA W CeA0BaTb BCEM MHCTPYKUMAM Mo 6€30nNacHOCTY U NPaBuUAbHOMY 06paLLEHMIO,
cojepxalyumMcA B nacnopTe 6e30nacHOCTM MaTepuana.

saAnIppy :spinj4 uonajduiog




SAFE-DFOAM

)KI/IAKOCTVI 3aKaH4YuBaHuA

Jo6aBka anAa npefoTBpaLLeHuA
o6pasoBaHua amynbcum SAFE-BREAK
ZINC npeacTasnaeT co6oit cmech
NOBEPXHOCTHO-aKTUBHbIX BELLIECTB

1 pacTBopuUTeneil, pazpaboTaHHyto

ANA NpeAoTBpalleHnA 06pa3oBaHnA
CTabuUnbHON 3MYNbCUM MEXXAY CONAHBIM
pacTBOPOM ANA 3aKaHYMBaHUA,
coZepxalmum 6poMua LnHKa

unu hopmMuaT 1 Chipoii HedhTbHO
npoaykTuBHoro nnacta. CoctaB fo6aBKku
SAFE-BREAK ZINC nosBonseT eii
MPOHUKATb B MNACT C MUHUMANbHOIA
afcop6uueit n obecneynBatb
pasfeneHue HedyTV M pacTBOpa Ha
rpaHuLe NPOHMKAOLLEero B nnacT
pacTeopa.

Jo6aska SAFE-BREAK ZINC
pacTBOpMMa BO BCEX XUAKOCTAX
3aKaH4MBaHUA Ha 0cHoBe Gpomuaa
LuHKa unu dopmmatos. OHa He
BbiNajaeT B 0CaJ0K B pacTBOpE Npu
TUNWYHOW TeMnepaType Ha 3a6oe.
Mpucaaka SAFE-BREAK ZINC He BnunAeT
Ha BO3MOXHOCTb BOCCTaHOB/NEHUA
AaHHbIX BbICOKOMOTHBIX CONAHBIX
pacTBOpOB.

Mpumenenue

Mpoaykt SAFE-BREAK ZINC paspa6oTaH
crneuuanbHo ANA BHYTPUCKBAXWUHHOMO
UCNoNb30BaHMA B HEe(DTAHBIX U Fa30BbIX
CKBaXXUHax AnA NpoBeAeHNUA 0YNCTKM
nepej Havanom ao6eiuun. lo6aeka
npejHa3HavyeHa AnA UCMONb30BaHNA

C NPochUNLTPOBAHHLIMI XXMAKOCTAMM
3aKaHYMBaHNA Ha OCHOBE LINHKaA.
Jlo6aBka jo6aBnAeTCA B KOHLEHTpaLUM
0T 0,1 10 1% no o6bemy Yepe3s BOPOHKY
6ypoBoii.

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa

3anax

YaenbHbl BEC
PacTBopuMocTb (Boaa)

TemnepaTypa BCMbILUKK

Mo BO3MOXXHOCTHM, COBMECTUMOCTb
KOHKPETHOM Cbipoii HedpTU U XMAKOCTH
3aKaH4YMBaHMA HEOOXOAMMO YCTaHOBUTb
B X0/1€ NUNOTHbIX Na6opaTOPHbIX
UCMbITaHWIA 10 NPUMEHEeHUA NPoayKTa
Ha mecTopoxaeHun. OnTumansHan
KoHLeHTpauua ao6asku SAFE-BREAK
ZINC onpegenseTca npu pacCMOTPEHUM
cKopocTu cenapauum a3 HeddTu

1 CONAHOTO pacTBOPa, COCTOAHMA
rpaHuLbl pasaena a3 Bofbl M HETH

¥ TIpM OCMOTPE CMECH CbIpoi HedhTu

1 CONAHOro pacTBopa Ha NpeameT
cozepxxaHua unu o6pasoBaHuA ocaaka u
cMauumBatoLLen cnoco6HOCTU CONAHOMO
pacTeopa.'

MonesHble cBoiicTBa Ao6aBku SAFE-
BREAK ZINC moryT B 0TAENbHbIX
CNy4anx 6bITb YCUNEHbI MyTeM
Jo6aBneHnA He60oMbLIOro KoNM4YecTBa
0611ero pacTBOPUTENA, TAKoro Kak
3TUNEHrNMKONbMOHO6YTUN3chup
(ArMB3J), oaHako, HE06XOAMMO Y4EeCTb
BO3/ieiicTBMe 06LLero pacTBopuTena Ha
npoLlecc BOCCTaHOBNEHUA XNAKOCTH
3aKaH4uBaHuA. B 6onblimHCTBE
cnyyaes, fo6asneqne AFMB3 B
KoHUeHTpauun Gonee 0,5% no o6bemy
NPUBOAMUT K CHUXXEHUIO BO3MOXHOCTH
BOCCTaHOBNEHWUA pacTBopa

"MoapoGHoe onucaxue NaGopaTopHbIx Npoueayp npuseseHo 8 SPE 39444,

[Tpo3payHan X-Tb 0T 611eJHO-KENTOro 4o AHTAp. UBeTa

CnupToBoi
010,88 no 0,92 npu 68° F (20° C)
100%

70° F (21° C) (no meToay NeHckoro-MapTeHca))

AnA 3akaH4YnBaHUA U 3a4acTyto
Bbl3blBaeT yBe/IN4eHNEe CTOMMOCTHU
BOCCTaHOBNEHUA.

[pn HEBO3MOXHOCTM NPOBEAEHNA
MUNOTHBIX UCTbITaHWiA Jo6aBku SAFE-
BREAK ZINC, ee cneayeT no6aBnathb

B KoHueHTpauuu 0,5% no o6bemy.

[Mpw nto6bIX YCNOBUAX NPUMEHEHNA,
Heo6X0AMMO NPON3BOANTL MOHUTOPUHI
BO3BPALLalOLLErocA Ha NOBEPXHOCTb
pacTBOpa ¥ COOTBETCTBYHOLLYH
KOPPEeKTUPOBKY KOHLEHTpauuu.

Mpeumywecrsa

= Jlo6aBKka pacTBOpMUMA B XWUAKOCTAX
3aKkaH4uBaHMA Ha 0CHOBe Gpomuaa
LMHKa 1 hopMunaToB

= JchdheKTUBHA B HU3KOIA KOHLLEHTpaLMK

= [IpenoTBpallaeT noBpexaeHue
KONNEeKTOPCKMX CBONCTB
NpoAYKTUBHOrO NNacTa, Bbl3blBaemMoe
o6pa3oBaHMeM aMYNbCUK CbIPOiA
HedTM

OrpaHnyeHnma

» Jlo6aBKa ABnAeTcA
nerkoBocnnameHatLLenca
XMIKOCTbIO

Wcnonb3oBaHue 0603Havenna SAFE B Ha3aBaHMM NpoAyKTa He yKa3biBaeT U He noJpa3yMeBaeT ero 6e3onacHocTb AndA nepcoHana. NepcoHan,
paboTatoLmil ¢ JaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA U Cej0BaTb BCEM MHCTPYKLMAM N0 6€30MacHOCTY 1 NpaBuUIbHOMY 06paLLeHuto,
cojepxalyumca B nacnopTe 6e3onacHocTM MaTepuana.

115



116

SAFE-LUBE

XuakocTn 3aKaHYMBaHUA: CONAHDIE pacTBOpbI U cneynanu3npoBaHHbie AOﬁaBKM

SAFE-LUBE* npescTaBnaeT coboit
3anaTeHTOBaHHyI', pacTBOPUMYIO B
BOJle, CMa3blBalolLy0 n06aBKy Ans
consaHbix pacTeopos. Ee peuentypa
JEMOHCTPUPYET NCK0YNTENbHOE
CHWXXEHUE TPEHUA METaNNNYeCcKnX
noBepxHocTei npu go6asneqHnm K
XWAKOCTAM 3aKaH4YMBaHUA Ha OCHOBE
CONAHbIX PACTBOPOB B KpaitHe HU3KOW
KOHLiEHTpaLuu.

Mpumenenue

CmasbiBatowan no6aska SAFE-

LUBE pa3pa6oTaHa AnA CHUXEHMA
KoachdhmumeHTa TPEHNA B XKMAKOCTAX
3aKaH4MBaHWA Ha 0CHOBE MOPCKOiA BOAbI,
pacTBOPOB XJI0puaa HaTpua, 6pommuza
HaTpWA, XNopuaa KanbLua u 6pomMuza
KanbumA.

KpyTAwwmii MOMEHT 1 cunbl TpeHUA
NpeACTaBNAT 3HAYUTENIbHYIO
npo6nemMy Npyu NpoBeAeHNUN onepaLuii
3aKaH4YMBaHMA B CKBaXMWHAX ¢ 60/bLUMMM
3EHTWUHBLIMU YTNIaMi 1 ¢ 60MbLUMM
0TX0A0M 3a60a oT BepTukanu. lpu
NpUMeHEHUM B NPOMbICNOBbIX YCIOBUAX
cma3sblBatoulan go6aska SAFE-LUBE
NpoAEeMOHCTPUPOBANa CHUXEHME
KPYTALLEro MOMEHTa 1 CUN TPEHUA 0
50% npu KpaitHe HU3KOM KOHLIEHTpaLMK.

OnTumanbHan KOHUeHTpauuna

ConAaHoii pacTBOp

Mopckas Boga

Mopckan Boaa ¢ 3% KCI

9 coynTos/rannoH KCI

10 chynTos/ranno NaCl

10,7 cbyHTos/rannoH CaCl,

11,6 coyHTos/rannoH CaCl,

11,2 cpyHTos/rannoH CaCl,/CaBr2
12,2 chyHTos/rannoH CaBr, (20 TCT)

"MateHT CLLA Homep 7,094,738 B2.

Koadh. Tpenna

XapakTepHble (huanueckue cBoicTBa

BrewHwii Bug
YnenbHbil BEC
pH

PacTeopumocTb

cMa3sblBatoLleit gobasku SAFE-LUBE
cocTaBnAeT ofHy 604Ky Ha 218 6appenei
(0,6% no o6bemy). MpoaykT MoxeT
D06aBNATLCA NEPEA NPOXOXKLEHUEM
pacTBopa Yepes3 unbLTp-npecc

3 vnu kapTpuapKHYI0 ycTaHOBKa.
CmasbiBatowan fo6aska SAFE-LUBE He
yAanAeTcA B npouecce punsTpaumm.

JaHHble no Ko3aghmUMeHTy TpeHus,
MoNy4YeHHbIe B pe3ynbTaTe UCMbITaHuiA ¢
ucnonb3oBaHem uudposoro npubopa
OFI anAa onpeAeneHnA cMasblBaoLLNX
cBoiicTB nNpu 60 06/MMH 1 KpyTALLEM
momeHTe 150 AtoimMoB/dyHT, nokasanu
CcNnejyroLume pesynsTaThl:

Koadh. Tpenna c 0,6% SAFE-

LUBE*
0.36 0.08
0.37 0.09
0.38 0.08
0.37 0.08
0.26 0.13
0.09 0.08
0.11 0.09
0.15 0.04

Mpo3payHan XnakocTb
1,01 npu 60° F (16° C)
6.5

100%

Mpeumywiectsa

= WccnenoBaHna BOCCTaHOBNEHUA
MPOHMLAaeMoCTH NoKasanu, Yto
cMa3sblBatolan jo6aska SAFE-LUBE
He NoBpeXAaeT KonjekTopckue
cBOMCTBa NnacTa

= [lokasaTenu cogepxaHua
YrneBoJopoA0B U CMa3Ku B XUAKOCTH
3aKaH4yMBaHWA He NOAHUMAIOTCA Npu
10-KpaTHOM NPEBbILLEHUM
peKoMeHA0BaHHON KOHLEeHTpauuu
cmasbliBatoLei go6asku SAFE-LUBE

= CmasbiBatolyan gobaska SAFE-LUBE
He 06pasyeT NNeHKN npu
nccneaoBaHuAX No hOPMUPOBaHNIO
CTaTUYHON HedDTAHOM NNEHKN

= Jlo6aBka pacTBOpUMa B 60NbLUNHCTBE
CONAHbIX pacTBOPOB ANA
3aKaH4nMBaHMA

= JpchekTBHA B HU3KOIA KOHLEHTpaLMK
(0,6% no o6bemy)

= Jlo6aBneHune fo6aBKu B CONAHOIMA
pacTBOp HE MMeeT 0TpULaTeNIbHOro
BO3JeiCTBMA Ha (DUNLTPOBaNbHbIE
onepauuu

OrpaHunyeHnmna

= Jlo6aBKy HeNlb3A MCNOJNIb30BaTh C
pacTBOpPaMu Ha 0CHOBE LiUHKA

= [lpoaykT cneayet Ao6aBnATb
HenocpeACcTBEHHO B eMKOCTb AnA
pacTBopa; He cneayeT A06aBnATL
npucajky Yepe3 BOPOHKY, TaK Kak 3To
MOXET NPUBECTY K Ype3MepHOMY
06pa30BaHuIo NeHbI.

Wcnonb3osaHue o603HaueHna SAFE B Ha3BaHUM NpoJyKTa He yKa3biBaeT W He NoApa3yMeBaeT ero 6e3onacHocTb AnA nepcoHana. [lepcoHan,
paboTatoLmit ¢ AaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA W CeA0BaTb BCEM MHCTPYKUMAM Mo 6€30nNacHOCTY U NPaBuUAbHOMY 06paLLEHMIO,
cojepxalyumMcA B nacnopTe 6e30nacHOCTM MaTepuana.

SaAnIppy spinjj uonajdwog .



SAFE-LUBE CW

XuakocTtu 3akaHunBanua: [lo6aBku

Jlo6aska SAFE-LUBE* CW - aTo
BOJOpPacTBOPUManR CMa3blBatoLLan
no6aBKa AnA CoNAHbIX pacTBOPOB.
WMHHoBauUMoHHaA hopMyna NpeBoCXoAHO
CHWXXAeT TPeHNe MeTananyecknx
NOBEpXHOCTel Npu Ao6aBneHNn 04eHb
He60NbLIOro KONMYecTBa peareHTa B
XMAKOCTU 3aKaHYNBAHMA Ha OCHOBE
conaHblx pacTeopos. lo6aBka SAFE-
LUBE CW moxeT XpaHuTbCA Npyu HU3KOIA
Temnepatype Ao 0°F (-18°C).

Mpumenenue

CmasbiBatolas go6aska SAFE-LUBE
CW npenHa3HaueHa AnAa CHUXEHMA
KoahpuumMeHTa TPEHUA B XMAKOCTAX
3aKaH4yMBaHMA Ha 0CHOBE MOPCKOWA
BO/Ibl, XI0OpUAa HaTpuA, 6pomuaa
HaTpuWA, XNopuaa kanbLus u 6pomuaa
KanbLuA B XONOJHOM Knumare.
CmasbliBatoLian so6aska SAFE-LUBE
CW o6naaaeT BceMu npeumyLLecTBamm
no6askn SAFE-LUBE, Ho npegHa3HaveHa
AnA ncnonb3oBaHWA npu 6onee HU3KOIA
pa6oyeit TeMnepaType.

Mpenmywiectsa

= WccnenoBaHuA BOCCTaHOBNEHNA
NpOHMLAeMOCTM NoKa3anu, Yto
cMasbiBatolLan fobaska SAFE-
LUBE okasbiBaeT MUHUMaNbHOE
BO3/IeMCTBUE Ha KONNEKTopckue
CBOIACTBa nnacTa

= MacnAHMCTOCTb XMAKOCTH
3aKaHYMBaHWA He NoBbILWIAeTCA
Jlaxxe Npy UCMonb30BaHNK
nob6asku SAFE-LUBE B
KoHUeHTpaumu, B 10 pa3
MpeBbILLaKLLEN
peKoMeHA0BaHHY

= Cma3sbiBatolan fo6aska SAFE-
LUBE He o6pa3yeT HedhTAHYHO
MAEHKY, COrNacHO UCMbITaHNAM Ha
CTaTUYECKYH HedITAHYIO MEHKY

= [Jlo6aBka pacTBOpUMa B
60MbLUNHCTBE CONAHbIX
pacTBOPOB ANA 3aKaHYMBaHUA

= JhheKTUBHOCTb NPU HU3KOIA
KoHueHTpauuu (0,6% no o6bemy)

= B npouecce cunbTpauum
cmasblBatoLan Jo6aBka He
YAanAeTcA U3 CUCTEMBI

Wcnonb3oBaHue 0603Havenna SAFE B Ha3aBaHMM NpoAyKTa He yKa3biBaeT U He noJpa3yMeBaeT ero 6e3onacHocTb AndA nepcoHana. NepcoHan,
paboTatoLmil ¢ JaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA U Cej0BaTb BCEM MHCTPYKLMAM N0 6€30MacHOCTY 1 NpaBuUIbHOMY 06paLLeHuto,
cojepxalyumca B nacnopTe 6e3onacHocTM MaTepuana.
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Mornotutens cepoBogopoaa SAFE-SCAV
HS v ero moauchukauma ana sMMHUX
ycnosuit SAFE-SCAV HSW pacTtBopumbl
B CONIAHOM PacTBOPE U COXpaHAIT
pacTBOPMMOCTb NOCE peakuui ¢

H2S. Umes B ocHOBE opraHuyeckuit
XUMpeareHT BMECTO TPaAULMOHHOIO
LIMHKOBOFO WK XeNe3Horo COeAUHEHUA,
o6e fo6aBkn 06€CNEYMBAIOT PELLEHMNE
6e3 TBepAoii hasbl ANA ycTpaHeHUA
NpoHuKHoBeHuA H,S.

Mpumenenue

Mornotutenu cepoBoaopoaa SAFE-SCAV
HS n HSW paspa6oTaHbl cneumansHo
anA yaanenua H,S 3 cuctem conaHbix
pacTBOPOB.

PekomeHayemas 1031poBKa
coctasnAet 0,1 coyHTa/6appens

(1 rannon/100 6appeneii) (0,29 kr/

m3). Mpwu Hanu4mn 6onee BbICOKOrO
cogepxanua H,S B o6pabaTbiBaemomM
pacTBope, Heo6X0ANMO UCMONb30BaTb
6onee BbICOKYH KOHLIEHTpauuio. B
ONTUManbHbIX YCNOBUAX, Kaxable 1
thyHT/6appens (2,85 kr/m3) ntoboro u3
JaHHbIX NOrNOTUTENei cepoBOAOpOAa
nornowatoT okono 0,1 doyHTa (0,045 kr)
H,S.

Mornotutenu cepoBoaopoaa SAFE-SCAV
HS n HSW ycnewwHo ucnonb3aytoten
AnA 06paboTku pacTBOPOB Ha

BOJHOIi OCHOBE, Il LIMHK He MOXeT
UCMONb30BATLCA MO 3KONOrMYECKUM
co06paxeHuam.

MHorune nornoTutenu cepoBojopoja
MCNONb3YHT HEOPraHM4eckue
XMMpeareHThbl A cBA3biBaHuA H,S.
Hanpumep, okcua uMHKa npeacTasnaeT
c060ii YaCTU4YHO PacTBOPUMBIA NMPOAYKT,
BbICBOO0XXAAOLIMIA MOHbI IMHKA ANA
nornoweHna ceposoaopoza. Moao6HbIm
o6pasom, SV-120%, agnatowwmiica no
CYLLECTBY NONHOCTLIO PaCTBOPUMbBIM,
BbICBOOOXXAET KOMMNOHEHT aKTUBHOIO
LMHKa ANA yaaneHua CepoBojopoaa.
Kak SAFE-SCAV HS, Tak u SAFE-SCAV
HSW Heo6paTumo cBA3bIBAIOT LUHK B
TBEpAblii cynbthua LMHKa:

H,S +Zn%+ > 2H+ +ZnS (TBepabiit

SAFE-SCAV HS/SAFE-SCAV HSW

)KI/IAKOCTVI 3aKaH4YuBaHuA

XapakrtepHhble ¢hm3nyeckue coicta: HS / HSW

BrewHwii Bug

YnenbHbil BEC

JXupkocTtb / XKupgkocTb

1,08 npu 60° F (16° C) / 1,08 npn 60° F (16° C)

pH (5%-Hbii pac. B 75/25 nzonponun. cnupt/soaa) ot 9,410 11,4/0710 80 11,5

PacTBopumocTb (Boga)

Temnepar. Bcn. (no meT. MeHckoro-MapTeHca)>212° F (>100° C) / 125° F (51° C))

TemnepaTypa 3acTbiBaHWA

ocafok)

0aHako, Hanuumne nonyvyaemoro
TBepaoro okcunaa UnMHKa HexxenaTtenbHO
ANnA MHOTMX yC!'IOBI/IVI npumMmeHeHna
XKUAKOCTEN 3aKaHYMBaHMA.

Jpyroit nonynapHblii cnoco6
ycTpaHeHua H,S — aTo HeliTpanusauma
KMCNOro CepoBoJ0poAa (Takxe
M3BECTHOr0 Kak CepoBojopoaHan
KMCNOTa) C MOMOLLbHO BbICOKOrO YPOBHA
pH 1 nuwweHwne ero neTyyvecTy:

H,S + OH- > H,0 + HS-

3T0ro MOXHO A06UTLCA NPU NONTHOM
OTCYTCTBUM TBEpAON ha3sbl, U Npu
nto6om ocHoBaHuM, Ho 06paboTka ¢
NOMOLLbIO 0CHOBaHMA yBenuymeaeT pH
pacTBopa. [lo6aBneHue 4ocTaTO4HOIO
KONW4YecTBa rmapokcmaa HaTpuA B
pacTBop AnA o6ecneveHuUs BbICOKOIA
cnoco6HocTn ouncTku oT H,S TpebyeT
Hann4unA 04eHb BbICOKOr0 YPOBHA

pH, npnénusutensbHo ot 12 go 13.
N3BecTb B 3TOM OTHOLLEHUU fiyuLLe,
noTomy 4Yto 061ajaeT orpaHNYeHHOA
pacTBOPUMOCTbH NPY BbICOKOM
ypoeHe pH. 310 no3BonAeT Nony4nThb
pe3epBHbIii 3anac BO3MOXXHOCTH
ouucTkm oT H,S B cucteme B BUae
HepacTBOPEHHOW N3BECTM.

OpraHquCKme aMWHbI, Takne Kak
3TaHONAMMH, TakXe crnoco6Hbl
o6ecneynTb BO3MOXHOCTb NOMNOLLEHNA

H,S, npu noaaep>xanun pH Ha ypogsHe 10.

Bce naHHbIe MeTobl, UCTIONb3YHOLIME
nokasatenb pH, o6nagatoT
CYLLECTBEHHbIM HEI0CTATKOM:

~

“BblunLieHHbIn” H,S GyaeT HemeaneHHo

Pacteopum / PacTBopum

<-4° F(<-20° C) / -35° F (-37° C)

0cB06OXEH Npy NOHUXeHUM pH.
MpuToK yrnekucnoro rasa MoxeT
noHW3uTb pH B JOCTAaTOYHOI CTENeHN
ana sbicBo6oxaenus H,S. Kpome

TOro, HECMOTPA Ha OTCYTCTBME
CEepoB0J0POAA, BbICOKMIA ypoBeHb pH He
yCTpaHAeT KOpPpPOo3uiHOe BO3AeNCTBIE,
1 AaxKe MOXeT YCUUTb ero.

Mornotutenu cepoBogopoaa
SAFE-SCAV HS u HSW npeanaratot
pelueHue Ana 60NbLIMHCTBA AaHHbIX
npo6emM B CONAHbLIX pacTBopax, He
cojiepxaluux uuHka. Mmen azotucroe
0CHOBaHWe, YHUKanbHbIiA cocTaB
o6omx nornoTuTenei cepoBofopoaa
o6GecneynBaeT He06paTUMYIO peakLmIo
¢ H,S:

HS: H,S + SAFE-SCAV HS = SAFE-SCAV
HS-SH

um

HSW: H,S + SAFE-SCAV HSW > SAFE-
ScAv HSW-SH

B oTnuume oT nornotuteneii
CepoB0A0poAa Ha OCHOBE LIMHKa UK
Xenesa, KOHeuHblil NPOAYKT ocTaeTcA
pacTBOPUMbIM B BOAHbIX W COMAHBIX
pacTBopax, 06ecneynBan 04MULLEHNE OT
H,S 6e3 co3naHuAa TBepaoii hasbl.

saAnIppy :spinj4 uonajduiog

Mpeumyuiectea

= Xumuyecku “cBasbiBaet” H,S B
HeobpaTUMOI peakumm,
npeAoTBpaLyan ero BbicBO60XAEHME
npu cHWXeHun yposHaA pH

= He MMeET LIMHKOBOM OCHOBbI

= He o6pasyeT ocagka

Wcnonb3osaHue o603HaueHna SAFE B Ha3BaHUM NpoJyKTa He yKa3biBaeT W He NoApa3yMeBaeT ero 6e3onacHocTb AnA nepcoHana. [lepcoHan,
paboTatoLmit ¢ AaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA W CeA0BaTb BCEM MHCTPYKUMAM Mo 6€30nNacHOCTY U NPaBuUAbHOMY 06paLLEHMIO,
cojepxalyumMcA B nacnopTe 6e30nacHOCTM MaTepuana.
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SAFE-SCAVITE I

)KI/IAKOCTIII 3aKaH4YuBaHuA

WUHrnbutop coneotnoxeHuii SAFE-
SCAVITE* Il npeacTaBnAeT coboii
KOHLEHTPUPOBAHHYH CUCTEMY Ha
ocHoBe hocchoHATOB, UHIMOUPYIOLLYHO
0TNOXEHWE CoNeil, Bbl3bIBaeMoe
Kap6oHaTOM KanbLuA, cynbaTom
KanbumA u cynbthatom 6apua. Mpoaykt
pacTBOpPUM B 60NbLUNHCTBE PaCTBOPOB
Ha BOJHOIi 0CHOBE, BKHOYaA XUAKOCTH
3aKaH4YMBaHMA Ha OCHOBE XJIOpUAA
Kanbuua n 6pomuaa kanbuma. MHruéutop
CONEOTNOXEHUIA JEMOHCTPUPYET
XOPOLLY0 TePMUYECKYH CTaBUNbHOCTb.

Mpumenenue

MHrubutop coneotnoxeHuii SAFE-
SCAVITE Il npeactaBnaeT co6oit
thochoHOBYHO KMCNOTY, UHTMOBUPYIOLLYYHO
OTNOXEHWE CONeild, Bbl3bIBaEMOE
cynbhaToM Kanbuua, cynbgaTtom 6apua
1 Kap6oHaTOM KanbLuA.

MNpoaykT npeaHasHayeH ana
MCNoNb30BaHWA B Ka4eCTBE pacTBOpa BO
BCell cucTeMe XUAKOCTM 3aKaHuMBaHUA.
PacTBop MoxeT cogepxatb 0T 25

40 1000 ppm, B 3@BUCUMOCTM OT
coAep>xaHua TeepAon hasbl, MIOTHOCTK
CONIAHOr0 PacTBOpPa W CEPbE3HOCTM
npo6ieMbl CONEOTNOXEHMA.

TunoBas KoHUeHTpauma no6askm SAFE-
SCAVITE Il B xxmaKkocTh 3aKaHYMBaHuA
Ha ocHoBe KanbuuA coctaBnaAeT ot 0,05
10 0,1% no o6bemy.

XapakTepHble husnueckue cBoicTBa

Brewunuii Bua npu 77° F (25° C) Mpo3payHan xenTan XUAKOCTb

YnenbHblii Bec ot 1,34 no 1,37 npu 77° F (25° C)

pH (1% B Boge) <1

PacTBopuMocTb (Boaa) PacTBOpuM

TemnepaTypa BCMbILIKY 200° F (93° C) (no meToay MeHckoro-MapTeHca)
Mpeumywecrsa

= Jlo6aBka a(pdhekTUBHA B XMAKOCTAX
3aKaH4YMBaHMA Ha OCHOBE XNopuaa
Kanbuma u 6pomMmnaa KanbLua

= WHrubupyeT noBpexaeHue
KONNEKTOPCKMX CBOWCTB NnacTa,
BbI3bIBAEMOE OTNOXEHUEM
kap6oHaToB U3 pacTBOPOB Ha OCHOBE
KanbuuAa

= CoBMecTUMa C 0JHOBANEHTHLIMM
CONAHBIMI pacTBOPamm

Wcnonb3oBaHue 0603Havenna SAFE B Ha3aBaHMM NpoAyKTa He yKa3biBaeT U He noJpa3yMeBaeT ero 6e3onacHocTb AndA nepcoHana. NepcoHan,
paboTatoLmil ¢ JaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA U Cej0BaTb BCEM MHCTPYKLMAM N0 6€30MacHOCTY 1 NpaBuUIbHOMY 06paLLeHuto,
cojepxalyumca B nacnopTe 6e3onacHocTM MaTepuana.
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CLEANPERF

YXXuakocTn 3akaHuMBaHuA: CucTeMbl M NPOAYKTLI ANA KOHTPONA hunsTpayum

CucTembl AnA KOHTPONA UILTPaLnm 1

3alLUUTbl KONNEeKTOPCKUX CBOIACTB NnacTa

CLEANPERF* OB n CLEANPERF WB
npejHasHaueHbl 1A MCMONb30BaHUA
BO BPEMA NPOBEAEHNA KOMMaHUell
Schlumberger”® nepchopaunoHHbIX
paboT ¢ 0AHOPOAHBIM AMHAMUYECKUM
MOHWXEHHBIM TMAPOCTaTUYECKUM
nasnexvem. OHu o6ecneyusatoT
HU3KONpPOHULaeMblii 6apbep ana

orpaHu4eHuA FﬂyﬁOKOFO NPOHUKHOBEHUA

pacTBOpPOB U TBEpAON ha3bl B
nepcdopaLmMOHHbIA KaHan U CHUKEHUA
KoNM4ecTBa Mycopa B KaHane.

Cuctema CLEANPERF Takxe o6nagaet
BO3MOXHOCTbI 06paTHOI NMPOMbIBKM
6e3 BOCCTAHOBUTENbHO 06paboTku

B Havane go6biun. CLEANPERF OB
npeacTaBnAeT co60ii cucTeMy Ha
yrnesoAopoaHoii ocHoee, a CLEANPERF
WB - Ha BoAHOM.

Mpu paspaboTke pacTBOpa, B COCTaBe
KOTOPOro MOXeT UCMONb30BaTbCA
nto6an u3 cuctem CLEANPERF,
He06X0AMMO Y4eCTb HECKOMbKO
NepeMeHHbIX:

= AZleKBaTHaA MNIOTHOCTb,
obecneynBaloLLan Xenaemoe
136bITOYHOE rnapocTaTUieckoe
JlaBneHne/aMHamMmuyeckoe
MOHWXKEHHOE rnapocTaTUYeckoe
NlaBneHue

= Hagnexallan KonbmaTauma
MOBEpPXHOCTY NnnacTa

= ToHKaA/HW3KoNpoHULaeMasn
thunbTpaumroHHan Kopka

= MuHuManbHble afresuBHble U
KOre3uBHbIE CUNbl B (DUILTPALMOHHON
Kopke AnA o6ecnevyeHus ee
Aucnepcum B xode o6paTHoA
MPOMbIBKM

= TepmocTabunbHocTb AnA
NoAAep>KaHNA (UNLTPALIMOHHBIX W
YAEPXMUBaOLLMX CBONCTB

= XuMmunyeckana cOBMECTUMOCTb
thunsTpaTa pacTBOpa ¢ NNAacTOBLIMM
XUAKOCTAMMU U MUHEpanoruei

= Xumunyeckasa COBMECTUMOCTb C
nepchopaumoHHbIMU 3apAgaMu

= [loaTBEPX/AEHWE NAapaMeTpoB
pacTsopa B naGopatopuu

"Schlumberger — ToBapHbIii 3Hak komnaxuu Schlumberger Limited Corp..

= To4HbIN cOCTaB NpoAyKTa 3aBUCUT OT

Tpe6yemoii KOHLEHTpaLMKU pacTBopa.
KoHueHTpauusa pacteopa CLEANPERF
00bI4HO JOBONIbHO Mana u cocTaBnAeT
necATble gonu 6appena. 3Tn
pacTBOpbI ClieAyeT NpUroTaBnnBaTh
Ha pacTBOPHOM y3/1e U OTNPaBNATb Ha
06beKT B roToBoMm Buae. KpynHele
KOIbMaTaHTbl MOTYT He BXOAUTb B
COCTaB pacTBOpa Ha NepBOHaYanbHOM
aTane NpuroToBneHuA, a fo6aBNATLCA
Ha 6ypoBOM HENOCPeACTBEHHO Nepes
pa3MeLLeHMeM pacTeopa.

s}anpoid pue swajsAg |013u09)-ss07-pini4 :spinj4 uonajdwo




FORM-A-PLUG I

)KI/IAKOCTVI 3aKaHYMBaHMUA: KoNbMaTHupywouie coctaBbl

3akauuBaemblit MaTepuan Ana

60pb0ObI C NOrNOLLIEHNAMK pacTBoOpa
FORM-A-PLUG* Il npeacTaBnaeT

coboii cMecb 60pHOro MuHepana

¥ NONIMMEpOB, pa3paboTaHHyH

ANA yaepXaHuaA TBepablX YacTul,
60pb0Obl C NOrNOLEHNAMM pacTBopa 1
o6pa3oBaHuA nonepeyHbix ceasen. Mpu
aKTUBaLMM OT BPEMEHU 1 TeMNepaTypbl,
npo6ka FORM-A-PLUG Il co3paet
XKECTKYH0 reneo6pasHyto CTPYKTypy ¢
nonepeyHbIMU cBA3AMK, 3hPeKTUBHO
npeAoTBpaLLakOLLYHO NOTepto pacTBopa
B nnacT. MaTtepuan FORM-A-PLUG

Il pacTBopuM B kucnote, 6onee 95%
pacTBopAeTCA Npu KoHTakTe ¢ 15%-HbIM
pacTeopom HCL.

Mpumenenue

KonbmaTupytowwmin coctas FORM-A-
PLUG Il AaBnAaeTcA ocHoBHOM A06aBKOW,
“cnonb3yemon ana o6pasoBaHuA
KMCNOTOPacTBOPMMOI NPo6KK AnA
60pb6bl ¢ NOrNoLLEeHNAMM pacTBopa,
KOTOpaA MOXeT UCMNONb30BaTbCA
Be3Ae, rae TpebyeTcA NpUMeHeHue
npoAaBo4Hon npo6ku. JaHHblii
NPOAYKT MMEET 3HaYNTENbHbIE
npenmyuiecTBa oco6eHHO Ha Tex
yyacTkax, rae BO3MOXHa noTepA BCEro
pacteopa. FORM-A-PLUG Il moxeT
UCMONb30BaTbCA ANA NPeKpaLleHuna
noTepb, BO3HMKAOLLMX B Nt060M
cucTeme pacTBopa Ha BOAHOW

Unu HeBoAHoIA ocHoge. MNpucaaka
UCMONb3YeTCA ANA yAep KaHUA TBepAbIX
yacTuu, 60pb6bl ¢ NOMNOLLEHNAMN
pacTBopa 1 06pa30BaH1A NONePeYHbIX
cBA3ei B npobke AnA 60pb6bl C
MornoweHnAMM pacTeopa.

Matepuan FORM-A-PLUG Il moxeT
UCMONb30BaTbCA B COYETAHUM

¢ yckoputenem FORM-A-PLUG

ACC n 3ameanutenem FORM-A-
PLUG RET. BmecTe oHu 06pasytoT
XUMUYECKYH peakLuio ¢ NoayyeHmem
XecTKoii reneo6pasHoil CTPYKTYpbI

C MOMEPEYHBIMU CBA3AMM.
CnenoBaTenbHo, BaXHO TLIaTeNbHO
KOHTPONNPOBATb KOHLIEHTPaLWIo

XapakTepHble (husanueckue cBoicTBa

BHewwHwuii BUa
YnenbHblii BEC
pH (1%-Hbiit pacTBOp)

PacTBopuMocTb (Boaa)

NPOAYKTa 1 YCNOBUA NPUrOTOBNEHNA,
4yT06bI 06ECNEYNTL NPaBUIbHOE
npoTeKaHue peakumu.

lnoTHoCTb cocTaBa MOXeET
perynupoBaTbCcA NyTem Jo6aBneHus
GapuTa Unu Apyrux noaxoaaALmx
yTaxenutenii go 18 chyHTos/6appenb
(ya. Bec 2,16). Mepen ncnonb3osaHnem
peKoMeHAyeTCA NPOBECTM NUNOTHbIE
UCNbITAHWA ANA onpejeneHna BpeMeHu
C03/J1aHNA XOPOLLO YCTaHOBMBLLEICA
npo6ku. PekomeHayeman KOHLEHTpaLua
maTtepuana FORM-A-PLUG Il
cocTaBnAet o1 60 go 100 pyHTOB/
6appenb (o1 170 go 285 kr/m3) B
3aBUCUMOCTM OT KOHEYHOI NNOTHOCTY
Nynbbl.

MpobKky cnefyeT npoaaBnuBaTh B
KO/bLieBOE NPOCTPAHCTBO Ha ry6UHy
yyacTka nornoweHua. 3atem 6ypoyto
KONOHHY HE06X0AMMO NOAHATbL Haj
npo6koit FORM-A-PLUG II. Mpo6ka
MOXET NPOAaBNMBATLCA B 30HY
nornowieHusa. Mpo6Ky Henb3A 0CTaBNATL
B TpyOe, Aaxke eCNi NornoLieHme
npekpaTuinock uiu 3ameanunocs. He
cnejyeT 0CTaHaBNMBATb 3aKauky B

TO Bpems, noka npo6ka HaXxoAuTCA B
6ypoBOii KOMOHHE.

Mpeumywecrsa

= (06ecneynBaeT yaepxxaHue TBEpAbIX
4acTuL, KOHTPONb hUNbTPaLAK 1
o6pa3oBaHue NonepeyHbIX CBA3eIl

= Co3/aeT XecTKyto reneobpasHyro
CTPYKTYpY

Mopowok ot 6enoro go 6exesoro uBeTa

2
ot7008

cnaban

FORM-A-PLUG Il RET

= 3ameanutens FORM-A-PLUG RET
npeacTaBnAeT coboii copT
pacTBOPKUMOro XNopuUa MarHus,
KOTOpbIi 3aMeAnAeT peakLuio
06pa3oBaHMA NONepeyHbIX CBA3EN B
npo6ke FORM-A-PLUG Il ana
npefoTBpalleHuna ee
npexJeBpemMeHHOro 3acTbiBaHuA Ha
CTaJun NpUroToBNEHUA

= 3amepnutens FORM-A-PLUG RET
cnenyeT no6asnATbL B BOAY ANA
NpUroTOBNIEHUA pacTBOpa A0
no6asnenua matepuana FORM-A-
PLUG Il w/unu yckoputena FORM-A-
PLUG ACC

= [lepes ucnonb3oBaHnemM
peKoMeHAyeTCA NPOBECTU NUIOTHbIE
UCMbITAHWA A1A OLEHKU BpEMEHH
CO34aHu1A XOPOLLO YCTaHOBEHHOIA
npo6Ku

FORM-A-PLUG Il ACC

= Yckoputens FORM-A-PLUG ACC
npescTaBnAeT co6oi cMechb
HEOopraHMYecknx CoCTaBoB,
pa3paboTaHHbIX ANA PErynupoBKy
ypoBHa pH n MuHepanusaumu,
Heo0X0ANMOil ANA ynpaBneHna
peakumeit 06pa3oBaHNA MOMEPEYHbIX
cBA3eii B npo6ke AnA 60pb0Obl C
MOrmnoLeHAMY pacTBopa

= Yckoputens FORM-A-PLUG ACC
cnenyeT no6aBnATL B NyNbny AnA
60pb06bI C NOrNOLEHNAMM
HEMOoCPEeACTBEHHO Nepej 3akaukon
CMecH B CKBaXWHy. YcKkopuUTenb
BCTYNaeT B XMMMUYECKYH PeakLuio ¢
matepuanom FORM-A-PLUG Il ¢
06pa3oBaHMEM XECTKOW
reneo6pasHoil CTPYKTYpOW ¢
nonepeyHbIMU CBA3AMM

= [lepes ucnonb3oBaHnemM
peKoMeHAyeTCA NPOBECTU NUNOTHbIE
UCNbITAaHMA ANA OLEHKN BPEMEHU
C03/[]aHNA XOPOLLO YCTaHOBMEHHOIA
npo6ku

121



122

KonbmaTupytowwmin coctas PERF-N-
PEEL* paspa6oTaH anAa ucnonb3oBaHuA
B X0/e nechopauuoHHbIX onepaumit. OH
o6ecneynBaeT HU3KONPOHMLLAEMbIN
6apbep Ana orpaHuyeHna rny6okoro
NPOHUKHOBEHWA PacTBOPOB U TBEPAOH
thasbl B nepchopaunoHHbIii KaHan 1
cnoco6CTBYHOT OrpaHUYeHNo nonagaHua
B KaHaN MHOPOJOHbIX 0CTaTKOB.
Cuctema PERF-N-PEEL* Takxe
o6nafaeT BO3MOXHOCTbH) 06paTHOIA
NPOMbIBKM 63 BOCCTaHOBUTENbHOI
06paboTkn BHavYane Ao6bI4M.

PERF-N-PEEL

)KVIAKOCTI/I JaKaH4YMBaHUA: KONbMaTUpyKOLUEe COCTaBbI

lMpu co3aaHum pacTBOpa, B COCTaBe
KOTOPOro MOXET UCMONb30BaTLCA
cuctema PERF-N-PEEL* , Heo6xogumo

Y4eCTb HECKOJIbKO nNepeMeHHbIX:

= ApnekBaTHas NNOTHOCTb,
o6ecneynBatoLLan Xxenaemoe
136bITOYHOE FnapocTaTUieckoe
JlaBNeHue/quHaMmyeckoe
NOHWXXEHHOEe rMMApoCcTaTM4YecKoe
llaBneHue

= Hagnexalyan KkonbMaTauma
noBepXHOCTK NnacTa

= ToHKanA/HW3KOMNpOHWLaemMan
¢hunbTpaUnoHHaA Kopka

= MuHMManbHble aAre3uBHble U
KOre3uBHble cuibl B OUNbTPaLIMOHHON
Kopke Ana obecnevyeHun ee

Aavcnepcum B Xoze o6paTHoOM
NPOMBbIBKM

= Tepmuyeckan cTabunbHOCTb ANA
noanepXXaHuna unbTPaLNOHHBIX 1
yAEepXnBatoLLMUX CBONCTB

= XumMuyeckad COBMECTUMOCTb
¢hunbTpaTa pacTBOpa C NNAacTOBLIMU
XUAKOCTAMU U MUHEpanoruei

= Xumuyeckad cOBMECTUMOCTb C
nepcopauUnoHHbIMU 3apAaamu

= [loaTBEpXAEHWNE NapaMeTpPoB
pacTBopa B naopaTopum

TouHbIi cOCTaB NPOAYKTa 3aBUCUT OT
TpeGyemoii KOHLEHTpaLWUK pacTopa.

s}anpoid pue swajsAg |013u09)-ss07-pini4 :spinj4 uonajdwo




SAFE-LINK 110/SAFE-LINK 140

YXXuakocTn 3akaHumBaHnA: CucTembl M NPOAYKTbI ANA KOHTPONA hunsTpaymum

MpoaykT AnA KOHTponA chunbTpauumn
SAFE-LINK* coaepXuT xumuyeckm
MOANULMPOBAHHbII LENHN03HbIN
nonMMmep ¢ NonepeYHbIMU CBA3AMM,
UCrnonb3yemblii B Nepeyto oyepesb
ANA YMeHbLUEeHWUA NOTepb CONAHbIX
pacTBOPOB B X0Ae onepauuii
3aKaH4YMBaHMA UNK PEMOHTA
ckBaXkuHbl. Mpu npumeHeHum
no6aeku SAFE-LINK Ha noBepxHOCTb
nnacTa HaHOCUTCA 04eHb BA3KMIA
maTepuan, KoTopblii npeAoTBpaLlaeT
YTEYKYy CONIAHOro pacTBopa B NnacT.
Jo6aBka ana KoHTponAa dmnbTpaumm
SAFE-LINK neiicTeyeT 6naroaapn
NONMMEPHOIA CETH C NOoNepeYHbIMK
CBA3AMM, KOTOPaA pacnonaraeTcA Ha
MOBEPXHOCTY NPOAYKTMBHOrO nnacTa.
IchheKTMBHOCTb AaHHOr0 NPoAyKTa
He 3aBUCUT OT KOJIbMaTaHTOB WK
BA3KOCTHOIO CONPOTUBIIEHWA BHYTPU
ckeneTta nopogpl nnacTa.

Mpumenenne

Jlo6aBka ana KOHTponA chmunbTpaumm
SAFE-LINK npegHasHayeHa ans
MCNOMb30BaHUA ¢ 6e3LMHKOBbLIMY
ranouaHbimu pacteopamu coneit CaCl,,
CaBr,, NaCl, mopckoit Bogoii, NaBr n
KCl nnoTtHocTbto 0T 8,6 a0 15,1 doyHTOB/
rannoH (ot 1030 go 1809 kr/m3) ana
NpefoTBpaLLeHNUs YTEUKM CONAHbIX
pacTBopoB B nnacT. Kak npasuno,
no6aska SAFE-LINK coxpaHaeT cBou
cBoiicTBa npu TemnepaType Ao 250°

F (121° C) B TeueHue KaKk MUHUMYM 48
yacoB. He pekomeHayeTCA NPUMEHATb
SAFE-LINK npu auddepeHunansHom
JasneHuu, npesbiwatowiem 2000
thyHToB/KB.At0IM (137,9 Gap)

13-3a 0co6eHHOCTEN MexaHu3ma
06pa30BaHMA NonepeyYHbIX CBA3EN.

Ha ocHoBaHuUK pekomMeHayemoin
KOHLIEHTPaLUKM U MeToa NPUMEHEHUS,
noTepun pacTeopa B NnacTax co CpeaHei
npoHuuaemocTbio (o1 100 go 1000 mJ)

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa

3anax

YaenbHbl BEC

pH

TemnepaTypa 3acTbiBaHuA

BaskocTb

MoryT 6bITb COKpaLleHa o <2 6appeneil/

JeHb Ha uHTepsane B 30 yTos (9,1 m).

Mpeumywectsa
= 3apaHee NpUroToBIEHHAA XNAKOCTb

= He Tpe6yeT cneunanbHoro
CMecuTeNIbHOro 060pyA0BaHUA

= CoxpaHneT cBoitcTea A0 250°F (121°C)

= MoxeT ucnonb3oBaTbcA npu
andbdepeHUnanbLHOM 1aBieHUN [0
2000 chyHTOB/KB.AtOMM (137,9 6ap)

= QyuwaeTca c NOMOLLbIO
pa36aBneHHON KUCNOTbI

OrpaHnyeHua

= He npenHasHavaeTcA anAa
UCMONb30BaHNA Npy TemMnepaType
Bbite 250° F (121° C)

= B ycnosuax Gonee HU3KOro ypoBHA
MOrmoLLeHNA pacTBopa, MOXeT GbITb
JOCTaTO4HO NPUMEHEHUA NayKu
SAFE-VIS (T.e. maTepuana 6e3
nonepeYHbIX CBA3EH)

= B ycnoeuax 6onee BbICOKOro YPoBHA
MOrnoLeHnA pacTBOpa, AaXe Nayku
SAFE-LINK moxeT 6biTb
HeZ0CTaTO4YHO, U MOXXET BO3HUKHYTb
Heo6X0AMMOCTb UCMONb30BaHUA
nayku ¢ cogep)xaHmem TBepAoii
thazoit (kap6oHaT unm conb
COOTBETCTBYIOLLEro paamepa)

BAskan xuakocTb JXKenTo-Kopu4HeBOro LiBeTa

CnaGblit 3anax pacTBopuTena
1.32
~10

10°F (-12.2°C)
>10000 cM

SAFE-LINK 140

Jlo6aBka anAa KoHTponAa dmnsTpaumm
SAFE-LINK* 140 npeaHa3HaueHa ana
MCMONb30BaHUA C KaNbLUEBBLIMU U
YMEPEHHO LMHKOBLIMM FanongHbIMm
pacTBOpamu coseii NN0THOCTbH0

1o 16,0 doyHToB/rannoH (ya. sec

1,9) AnA npedoTBpaLLeHUA yTeuKM
conaHoro pacteopa B nnact. SAFE-
LINK 140 ¢ yaenbHbim Becom 1,4
MWUHUMU3NPYET pa3baBneHue
pacTBOPOB ABYXBAIEHTHbIX COMNEil.
Jlo6aBka coxpaHAeT CBOM CBOICTBA
npu Temnepatype go 250°F (121°C)

B TeYeHue kak MuHumym 48 yacos.
PekomeHnayeTca ucnonb3oBatb
navky MuHMManbHoro o6bema 10
6appeneit, aaxe B 6onee KOPOTKUX
nuTepBanax. Ucnonb3yiite 0,5 Beapa
Ha nepdhopmpoBaHHblit yT (0,3 m).
[Mpn npumeHeHUn NpoaykTa Anq
KoHTponA cunbTpaumn SAFE-LINK
140 gocTuraeTcA CHUXKeHMe NoTepb
pacTBopa B yMepeHHO NpoHMLaemblii
nnacT (a0 1000 mA) no < 2 6appeneii/

IeHb Ha uHTepsane B 30 cyToB (9,1 m).

Wcnonb3oBaHne o603Havenna SAFE B Ha3aBaHUM NpOAYKTa He YKa3biBaeT M He noapasymeBaeT ero 6e3onacHOCTb A4nA nepcoHana. NepcoHan,
pa6oTaroLuii ¢ AaHHBLIM MaTepnanom, 06A3aH 03HaKOMUTLCA W CNef0BaTb BCEM MHCTPYKLMAM no 6e30nacHoCTH U NpaBuiabHOMY o6paLleHuto,
cojepxalymmca B nacnopTe 6e3onacHocTM MaTepuana.
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SAFE-VIS npeacTaBnsaeT

co60ii 0CBETNEHHbIN nonumep
TMAPOKCUITUILLENON03bI BbICLIENO
copTa. 310 rMMOKCUNNPOBaHHbIi

BUZ r’MAPOKCUITUNLENIONO3bI CO
CpefHeii MoNeKynApHOiA Maccon
okosno 1000 000 ganbToHoB. [laHHOE
rMNOKCUN0BOE NOKPbITUE 3amMeanaeT
rmaparaumio o TOro MOMeHTa,

XKuakuin 3aryctutens SAFE-VIS E
npeacTaBnAeT co60ii CycneH3no
BbICOKOKA4eCTBEHHOI0 Nonumepa
TMAPOKCUATUILLENION03bI B XOPOLLIO
OYMLLEHHON HECYLLEN OCHOBE
MuHepanbHoro macna. Npucaaka SAFE-
VIS E pa3pa6oTaHa Ana 3arywjeHus

SXKunpkuit 3arycTutens SAFE-VIS HDE
npeAcTaBnAeT co6oii CycneH3no
BbICOKOKA4eCTBEHHOIo Nofumepa
TMAPOKCUITUILIENNONO3bI B
BOJOPAcTBOPUMON HecyLLen OCHOBe.
PeuenTypa npucagku cneunanbHo
pa3paboTaHa AnA BbICOKOMNOTHbIX
conAHbix pacTeopos CaCl2, CaCl2/

SAFE-VIS OGS npeacTasnaeT coboit
CYCMeH3N0 BbICOKOKAa4eCTBEHHOI0
nonMMepa rmapoKCcUITUNLIENNIONO03bI
B CMHTETMYECKON HeCYLLEN OCHOBE,
Jucneprupyemoii B Bojie. PelienTtypa
xugakoro 3aryctutena SAFE-VIS

OGS cneuuanbHo paspaboTaHa gna
COO0TBETCTBUA TPe6OBaHMAM N0
COAEPXXaHWo HedpTM N KOHCUCTEHTHON

)KVIAKOCTI/I JaKaH4YMBaHUA: KONbMaTUpYyKOLLUEe COCTaBbI

noka Bpems, TeMnepaTypa uim

pH pacTsopa (BbiLie 7) He yaanuT
MOKpbITUE C MOBEPXHOCTU. Takoe
3amMeAneHue No3BonAeT OCyLecTBATb
6onee KOHTPONUPYEMYIO W NMONHYO
ruapaTaumio. SAFE-VIS ucnonb3yerca
JNA 3aryLieHnA pacTBOPOB Ha OCHOBE
MPEeCHOI U MOPCKOW BOABI MU COMAHBIX
pacTBOPOB ANA Onepauui peMoHTa

CONAHbIX PaCTBOPOB Ha OCHOBE e/IMHOIA
conn CaCl2 v Bcex ranonaHbIX conAHbIX
pacTBOPOB MOHOBANIEHTHbIX CONeEN.
KoHueHTpaumua npucagkm 06b14HO
coctasnAet ot 0,5 no 1,5 rannoxa/
6appenb (o1 1,9 a0 5,7 n/6appens)
XWUAKOCTW 3aKaHYUBaHUA.

CaBr2, CaBr2, CaBr2, CaCl2/CaBr2/
ZnBr2 v 6onbMHCTBA APYTHX
JIBYXBaneHTHbIX CONAHbIX PacTBOPOB.
KoHueHTpaumA 06bl4HO COCTaBNAEGT OT
2 no b rannoHos/6appens (o1 7,6 1o 18,9
n/6appenb) XWAKOCTY 3aKaHYMBAHMA.
PacTBopbl ZnBr2 Tpe6yoT npuMeHeHuA
creuuanbHbIX NpoLeayp NpuMroToBNeHMA

CMa3Ku, UCMNbITAHWIA N0 NeTanbHON
KoHLieHTpauumn LC50 u ncnbiTanmin

no hoopMUPOBAHUID CTATUUHOIA
He(TAHON NNeHKU ANA NPUMEHEHUA

B MekcukaHckom 3anmee. [poaykt
3aryLyaeT conAHble pacTBOPbI C eANHOM
conbto CaCl2 u CaBr2 u Bce conaHble
pacTBOPbI MOHOBANIEHTHBIX COJEN.
KoHueHTpauua npucagku 06bl4HO

SAFE-VIS

1 3aKaHuYMBaHWA ckBaxmH. SAFE-VIS
006bI4HO A06aBNAETCA B KOHLIEHTpaUWUK
0T 2 no 4 chyHTos/6appens (070,9 a0 1,8
Kr/Gappenb) ans BA3Kux navek u ot 0,1
1o 0,5 doynTos/6appens (ot 0,05 a0 0,23
Kr/6appenb) ANA CHUXEHWA CUN TPEHUA.
SAFE-VIS nakyeTca B MHOrOC/OMHbIE
BOZOHENPOHULaeMble MeLLKm no 50
thyHTOB (22,7 KT).

SAFE-VIS E

SAFE-VIS E ynakoBbiBaeTca B
MNacTUKOBbIE KAHUCTPbI N0 5 rannoHoB
(18,9 n). SAFE-VIS E cogepxuT oT 16,5
1o 17 coyHToe (o1 1,9 no 5,7 coyHTOB/
Gappenb) rMAPOKCUITUNLIENNIONO3bI Ha
KaHucTpy B 5 rannoHos (18,9 n).

SAFE-VIS HDE

B AMana3oHe nnoTHocTel oT 15 a0 16,5
thyHTOB/rannoH (ya. sec ot 1,8 1o 1,98).

SAFE-VIS HDE ynakoBbiBaeTcA

B MNACTUKOBbIE KAHUCTPbI N0 5
rannoHos (18,9 n). SAFE-VIS HDE
copepxut 4,5 doyHTa (2,04 kr)
rUAPOKCUATUALIENION03bI Ha KAHUCTPY
B 5 rannoxos (18,9 n).

SAFE-VIS OGS

cocTtasndaeT ot 0,5 go 1,5 rannona/
Gappenb (0T 1,9 no 5,7 n/6appens)
XWIKOCTU 3aKaHYMBaHUA.

SAFE-VIS OGS ynakoBblBaeTcA B
NNacTUKOBbIE KAHUCTPbI N0 5 rannoHoB
(18,9 n). SAFE-VIS OGS conepxuT oT
16,5 no 17 doyHToB (0T 7,5 80 7,7 KT)
rMAPOKCUITUNLIENNIONO3bI HA KAHUCTPY
B b rannoxos (18,9 n).

Wcnonb3oBaHue 0603HaveHnA SAFE B Ha3aBaHuUM NpofyKTa He yKa3biBaeT U He NoApa3ymeBaeT ero 6e30MacHoOCTb AnA nepcoHana. lMepcoxan,
pa6oTaroLmii ¢ AaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA W CNIef0BaTb BCEM MHCTPYKLMAM Mo 6e30nacHOCTH U NpaBUIbHOMY 06paLleHnto,
cojepXaluumMcA B nacnopTe 6e3onacHoOCTM MaTepuana.
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SEAL-N-PEEL

YXXuakocTn 3akaHumBaHmA: CucTembl M NPOAYKTbI ANA KOHTPONA hunsTpaymumn

MakcumanbHaa 3awura ot
noTepb pacTBOpa 1 NpocToTa
OYUCTKH NPU 3aKaHYMBaHUK
CKBa)XUHbI C KOHTpONEM
BbIHOCA Necka

MoTepu pacTeopa Bo BpemA u nocne
3aKaH4YMBaHMA CKBaXXMHbI C KOHTPONEM
BbIHOCA NECcKa MOXET NoJABEPrHyTb
NPOAYKTUBHOCTb CKBAXXMHbI CEPbe3HOMY
pucky. [ocne nocTynneHna pacTeopa B
nnacT noTpebyeTcA BOCCTAHOBUTENbHAA
06paboTKa, 4T0 He TONIbKO 3HAYUTENIbHO
YBENMYMT Pacxofpl, HO 1 BbI3OBET
JONONHUTENbHbIE NPO6IEMbI, B TOM

yucne, yXyalleHue KonnekTopcKux
cBoicTB nnacTa. [laxe ¢ yuetom
JIONONHUTENbHbIX 3aTPaT 1 PUCKOB,
6yneT Ype3BblyaitHO CIIOXKHO, UK axe
HEBO3MO)XXHO, MOJIHOCTh0 BOCCTAHOBUTD
nNacT NocNie HeraTMBHOro BO3/eiCTBMUA
NPOHUKLLEro B HEro pacTeopa.

Mauka SEAL-N-PEEL - 310 yHuKanbHas
cuUcTeMa AnA KOHTpona unbTpauuu,
pa3paboTaHHanA AnA NpMMEHEHNA B
Ka4yecTBE Pe3epBHOr0 BapuaHTa npu
3aKaH4yMBaHUM TaKUMn MeToamm, Kak
rMAPOpPa3pbiB C YCTaHOBKOM 3a60MHbIX
(hmnbTPOB, rpaBuitHbIE PUALTPBLI UK
aBTOHOMHbIe 3a60iHble UNbLTPBI.

Cuctema o6ecneynBaeT NPeBOCXOAHbIN
JONONIHUTENbHBIA KOHTPOMb (hUnbTpauumn
B TeX CNy4anx, Koraa MexaHuyeckue
CpeAcTBa 0TKa3bIBakOT, 60
HegocTynHsbl. Mauka SEAL-N-PEEL
cnoco6cTByeT hOpMUPOBAHMIO TOHKOM,
HenpoHULaemMon (hnbTPaLmnoHHO
KOPKU Ha BHYTPEHHE NOBEPXHOCTH
cmnbTpa. Koraa ckBaxuHa BBOANUTCA

B 3KCMyaTauuto, Kopka NpocTo
yAanAeTCcA, Np1 3TOM AaBJIEHWE U NOTOK
npu Jo6bl4Ye UCMONb3YHTCA B Ka4eCTBE
MeXaHW3Ma 0TpbiBa.

Mpu NpUMeHEHNM JaHHO CMCTEMBI
OTCYTCTBYET NPOHUKHOBEHME

pacTBopa B NacT WM B FPaBUiAHbIN
(unbTp, U, COOTBETCTBEHHO,
NOBPEeX/eHUA 0T BOCCTAHOBUTENbHbIX
ouuLLaoLWmMx MeponpuaTuii. Kpome
TOro, 0TCYTCTBYIOT NPENATCTBUA ANA
BHYTPUCKBaXXMHHOT0 060pyAoBaHMA Ana
3aKaH4MBaHWA, n Havyana fobbiun.

be3sonacHocTb 3aKaH4MBaHuA
rpaBuiiHbIMKM hunbTpamu

Jlo HacToALero BpemeHu
CYLLLECTBOBANO0 Maso BO3MOXHOCTEN
KOHTPOIMPOBATbL PUILTPALIMIO NpU
3aKaH4MBaHUU CKBAXMHbI C KOHTPONEM
BbIHOCA NecKa, NPUYeM HEPEAKO

3TU NOMbITKU CONPOBOXAANUCH
HEeraTWBHbIMU NOCNEACTBUAMM.
MonynApHble MexaHuyeckue MeTobl
KOHTPOA, Takne Kak Npy>XMHHbIE
OTKWAHbIE KNanaHbl, 4acTO 0TKA3bIBAKT
UMW HeOCTYMHBI, UK XKE OHM
HECOBMECTUMbI C BbIGPaHHOI cXxemoi
3aKaH4MBaHuA.

EavHCTBEHHOI anbTepHaTUBOM GblnK
naykn AnA KOHTPonAa omnbTpaLmm ¢
MWUHUManbHLIM cofepXXaHuem unm 6e3
coAepxaHnua TBepAoii hasbl. Mayku

C COMbH ONPEAENEHHOr0 pasmepa u
naykn ¢ MUHUManbHbIM CoZepXXaHNeM
TBEpAo tha3bl 06bIYHO NOCTABNATCA
B Ka4ecTBEe rOTOBOW CMECH, 4TO He
no3sonAeT noao6patb Heo6XoAMMBIN
rpaHyNoMeTpU4YeCcKnii cocTas.
CooTBETCTBEHHO, NOBLILIAGTCA PUCK
NOCTYNNEeHNUA YacTuL B HaNoNHUTENb
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rpaBWHOro oUILTPa UK B NNAacT.

C apyroii cTopoHbl, Navku 6e3
cofiepXaHusa Teepaoi asbl MoryT
6bITb 9hheKTUBHLIMU TOSBKO B Clly4ae
NPOHUKHOBEHMA HEKOTOPOro 06bema
pacTBOpa B rpaBuiiHbli (oMNbTP U B
nopoay nnacta. na acdhchekTuBHOrO
KOHTpOnA counbTpaumm TpebyeTca
3aKkayaTb 60NblIMe 06bEMbI TaKMX
navex.

BHe 3aBucumocTy OT TunNa
MCMOMb3YEMOIA NayKu, NOC/E OKOHYaHNA
ee JeiicTBMA Nayky cneayeT yaanuTb

C MOMOLLbI0 KUCNOTbI, OKUCAUTENEH
UK 3H3UMOB. 3a4acTyio 3aKayuBaHue
AOMONHUTENBHOMO PaspyLUMTeNs KopKM
BbI3bIBAET KOPPO3UI0 (IUNBTPOB
APYrUX CKBaXMHHbIX KOMMOHEHTOB.
Kpome Toro, cylLLecTByeT onacHoCTb
yTeYeK 1 CepbesHoro noBpexaeHus
KOSINEeKOTOPCKMX CBOCTB nnacTa.

Mauka SEAL-N-PEEL otnuyaetcsa Tem,
4TO YacTULbl Kap6oHaTa Kanbuma
MOXHO creunanbHo nogo6paTb AnA
KOHKPETHOro YCNoBuA npumeHeHua. Ha
BHYTPEHHeli NOBEPXHOCTHU FPaBUHOIO
thunsTpa HemeaneHHo obpasyeTcA
TOHKaA, HO NpoYHanA unsTpaLnoHHanA
Kopka, KoTopan co3jaeT
HEMNPOHNULIAEMbIN LUUT U 3HAYUTENbHO
CHWXAEeT NPOHUKHOBEHWE pacTBopa B
nnacr.

MNocne Havana akcnayaTauuu CKBaxuHbl,
cneuuanbHblil areHT B COCTaBe pacTBopa
SEAL-N-PEEL ocnabnseT agresmsHble u
KOresuBHbIe CUMbl B (OMNLTPALMOHHON
KOpPKE 1 Ha NOBEPXHOCTH hunbTpa,

4TO NO3BONAET €€ YAANATb NPU 04EHb
ManeHbkom auddepeHumanbHom
AasneHun. MoTok A06bI4N U3 CKBAXMHBI
MONHOCTbI0 YAANAET (hMAbTPaLMOHHYHO
KOpKY.

HoBblit cTanaapT B KOoHTpone
thunbTpauun

nAa Toro 4To6bl NOHUMATB, KakK
pa6oTaeT TexHonorua SEAL-N-
PEEL,moxHo0 npocneauTb npouecc ee
c03/aHuA B nabopaTopum U ycnewHoe
NPUMeHEHWE B MPOMbIC/IOBbIX YCII0BUAX.

Oco6eHHocTH

= [lononHAeT unn 3ameHAeT
MeXaHW4Yeckue cpefcTBa KOHTPONA
thunbTpauum

= Pasmep yacTuu noabupaetca
crneuuranbHo AnA Kaxaoro unsTpa

= CneumansHo paspaboTaHHas go6aBka
CHUXXaeT aAre3mBHble U KOre3nBHble
cunbl

= CoAep>XuT MUHMManNbHOE KONNYeCTBO
TBEp.oii (hasbl

Mpeumywecrsa

= MuHumanbHoe NPOHUKHOBEHUE B
nnacTt

= Jlerko ynanAeTcA ¢ NOBEPXHOCTH
thunbTpa

Kax bl KoMNoHeHT nogo6paH B Xofe
TlaTeNbHON pa3paboTku U KoMMnekca
UCMbITaHWIA, 4TO B pe3ynbraTe
MO3BONUNO NONYYUTb NPEBOCXOAHbIIA

He TpebyeT BOCCTaHOBUTENbHON
MPOMbIBKM

NPOAYKT. = He noBpexaaeT KONNeKTopckue
B komnanuu M-1 SWACO paspa6oTaHbl CBOIACTBA NPOAYKTUBHOTO NylacTa
MHCTPYKLMM MO NPUMEHEHUID

KONbMaTaHTOB 1A BCEX TUMOB

(OUNbTPOB 3aKaHYUBAHUA — KTIPEMUYMD,

MeXaHW4YecKn pa3aBuraembix,

NpOBONOYHOI 06MOTKOW.

3TN MHCTPYKLMU MCNONb30BaHbI

B MPOrpamMMHOM 06ecrneyeHnn
OPTIBRIDGE ot komnanuu M-I
SWACO. Cnoco6HocTb k repmeTu3auum
OLIEHMBAETCA B 3aBUCMMOCTH OT
CKBaXXWHHbIX YCNOBUIA U 0XXUAAEMOr0
Hanonuutena cdunsTpa. Ana
noaTBepXAeHnA 3dhpeKTMBHOCTH
cocTaBa NPOBOAATCA LOMNOHUTENbHbIE
nabopaTopHbIe UCMbITAHUA.

Mbl yuuTbIBaEM PEONOrMYECKYIO
CcTabUNbHOCTb MayKu, YToObI
o6ecneynTb ee COXPaHHOCTb B

TeYeHue NPOAOSIXUTEIbHOTO BPEMEHN
B CKB)XUHHbIX ycnoBuax. Mbl Takxe
OLIEHMBAEM ee NOBpPEeXAatoLLyHo
Cnoco6HOCTb U BapuaHTbl ee
pa3meLLeHnA BHYTpU hUnbTPa, YTobbI
ONTUMWU3NPOBATb €€ KONbMaTUPYIOLLYIO
Cnoco6HOCTb U 06MerynTL ee yaaneHue.

133d-N-1v3S :S)onpoid pue swa)sAg [01u07)-sso7-ping4 :spinj4 uonajdwos)




ISOTHERM

)KVIAKOCTI/I 3aKaHuuBaHuA: Cuctembl naKepHbIX XXuaKocTen u NMPOAYKTbI

OcobeHHOCTH

= YHuKanbHaA pelenTypa
no3BONAET MUHUMU3VUPOBATb
TennonpoBojHOCTb 1
KOHBEKTUBHbIN Tennoo6MeH

= 06nagaeT TepMOCTabUIbHOCTbIO

= [loaxoanT ANA CUCTEM HYNeBOro
cbpoca

= /AmeeT HU3KOKOPPO3UiiHbIiA
npodunb, XxapakTepHblii AnA
6oNbLUMHCTBA PaCTBOPOB Ha
yrneBoJOpPOAHO 0CHOBE

= CoBMeCTUM C pasninyHbIMu
0CHOBaMM PacTBOPOB, BK/It0Yan
IN3eNbHble, MUHEpanbHbIe,
CUHTETUYecKue macna, aupsbl, u
T.A.

= [IpocToTa B pasmeLLeHun 1
3amMeLleHum

= CoxpaHAeT cnoco6HOCTb K
3aKa4uMBaHuIO Nocse 4onroro
nepuoAa CTapeHua

Mpeumywectsa

= [IpepoTBpallaeT 3aKynopuBaHue
NPOU3BOACTBEHHbIX
Tpy6onpoBoAoB u 06pyLLeHne
06CcajHO KONOHHbI

= PeuenTypa pacTBopa
paspa6oTaHa ana obecnevyeHuA
COBMECTUMOCTM C LUIMPOKUM
AMana3oHoM 31aCTOMEPOB,
pacTBOPOB 1 Ha3eMHOr0
TEXHONOrMYecKoro 060pyAoBaHUA

= [IporpammHoe o6ecneyeHue

TPRO ST no3BonAeT ocyLecTBUTb

MoJieNIMpoBaH1e TepMNUYeckoro
noBejieHns pacTeopa And
cLieHapueB A06bl4n U 3aKpbITUA
CKBaXMHbI

= CHMXAeT 3KCMNyaTaLMOHHbIe
pacxofbl

= Cnoco6CcTBYET MakcUManbHoMy
YBENMYEHMI0 f06bl4n

= [IpegoTBpaliaeT pocT JaBNeHMA B
KOJIbLIEBOM MPOCTPaHCTBE

= [loBblwaeT hakTU4eckyo
TemnepaTypy pacTBopa Ha
MOBEPXHOCTH

= CHUXaeT TennonpoBOAHOCTb ANA
o6ecneyeHna GonbLueit
achcheKTUBHOCTN HUXE
NOBEPXHOCTHU MOPCKOro AHA

= Jlerko yaanaeTcA B xofe
WHTEHCMdUKaLMM NpUTOKa

ISOTHERM* - aTo
U30NALMOHHAA NaKepHaa
YXUAKOCTb Ha HEBOJHOW
OCHOBe, KoTopaa o6ecneumBaet
TENnnoByH 3aLuTy
A006bIBaeMbIX XXMAKOCTEH B
ycnoBuaAx GypeHna Ha 6onbLumx

rny6uHax u B Be4HOI Mep3noTe.

MMpwn rny60KoBOAHOM NPUMEHEHUM
ISOTHERM 3awwmwiaeT oT XonoaHom
noJBOAHON TemMnepaTypbl, KOTOpan
MOXXET U3MEHWUTb CBOMCTBA
no6biBaeMbIx xuakocTei. Mpu

3TOM LMKNNYECKoe BO3/eicTBMe
TemnepaTypbl MOXeT ocnabutb
pe3b60Bble CORAMHEHNA U HAPYLUNTb
LIeNIOCTHOCTb LIEMEHTa U 31acTOMepHbIX
YNNOTHEHUIA. B apkTU4eckux ycnosuax
nakepHas XMAKOCTb KOHTpONMpyeT
nepejavy Tenna Ha Ao6blBatoLLye n
HarHeTaTesbHble CKBaXXWHbI, 4TO MOXET
Bbl3BaTb OTTaWBaHUE BEYHOW MEpP3N0Thbl
¥ NPUBECTM K HApYLUEHMIO LIENOCTHOCTH
M30MALMK CKBAXXMHbI UM YCTONYNBOCTH
CKBaXMHbI.

MakepHas xuakocTb ISOTHERM,
MCNONb3yeMan B COYETaHUN C HaLUUM
3anaTeHTOBaHHbIM NPOrpaMMHbIM
o6ecneyeHnem AnA MOAENMPOBaHNA
TPRO- ST, o6ecneuynsaer

MaKCUManbHyH 3aluTy 0T npobnem,
CBA3aHHbIX C J06bIYEN NPU HU3KNX
Temneparypax, Takux kak o6pasoBaHue
ruapaToB u napacguHos. Cuctema
ISOTHERM cHuxaeT TennonpoBogHOCTb
1 0CTaHABNNBAET KOHBEKTUBHBIN
Tennoo6meH, No3BoNAA U3b6exaTtb
YBENUYEHNA JaBNeHUA B KONIbLLEBOM
npocTpaHcTBe. Kpome Toro, oHa MoXeT
MCMONb30BaTLCA /1A NOBbILLEHUA
3hheKTUBHOCTY BaKyyMHOIA U30N1ALMM
HKT. NakepHan xuaxkoctb ISOTHERM
umeeT NNoTHocTb 7,0 pyHTOB/rannoH
(ya. Bec 0,84); o6ecneunsaemasn eto
TennonpoBoAHOCTb COCTABNACT 10
O/IHOW YeTBEPTON TENJONPOBOAHOCTH
TPaANLMOHHOI NaKepHOW XWUAKOCTM Ha
0CHOBe CONIAHOr0 pacTBopa.
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SAFE-COR C

YXXuakocTu 3aKaHUMBaHMA: NPOAYKTbI ANA NAKEPHbIX XKUAKOCTEN

MHrnbutop koppo3un SAFE-

COR C npeacTtaenaeT coboii
MoAMcMLMPOBaHHY0 f06aBKy Ha
0CHOBE aMu0B, PacTBOPUMYHO B
CONAHOM pPacTBOpe, pa3paboTaHHyto
ANA 3aWKTbl BCeil cucTembl Tpyo.
WHruébutop kopposum SAFE-COR C
nomoraeT nNpeAoTBPaTUTL 06LLYI0
Koppo3uto 06¢cagHom KonoHHbl, HKT n
BHYTPUCKBAXWHHbIX UHCTPYMEHTOB,
BCTYNAKLLMX B KOHTAKT C CONAHBIMM
pacTBOpamu AnA 3aKaH4UBaHMA.
UHrnbutop koppo3un SAFE-COR C
ABNAETCA BbICOKOKOHLEHTPUPOBAHHbIM
NpoAyKTOM, pa3paboTaHHbIM AnA
MCMONb30BaHNA B CONAHBIX PacTBOpax

ANA peMOHTa U 3aKaH4YNBaHNA CKBaXXUH.

Mpumenenue

Jo6aeka SAFE-COR C 6opeTca c
Koppo3ueii Tpy6 1 06cafHbIX KOMOHH
Mpu UCNONb30BaHUN B pacTBopax ANA
pPeMOHTa CKBaXXMHbI UK NakepHbIX
XKWAKOCTAX HA OCHOBE CONAHbIX
pacTBopoB. [poayKT npUmMeHsAeTCA BO
BCEX CONAHbIX pacTBopax. MHrnbuTop
koppo3un SAFE-COR C pa3pa6oTaH
ANA NCnoNb30BaHWA B CONAHBIX
pacTBOpax, HO MOXET UCMOMb30BaTbCA
B 3aryLLeHHbIX pacTBOpax AnA
3aKaH4MBaHWA unu 6ypeHus. B Takom
cnyvae nepej NpUMeHeHMeM NpPoayKTa
peKkoMeHAyeTCA NPOU3BECTH NUNOTHbIE

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa

YnenbHblii BEC

UcnbiTaHMA Ha COBMECTUMOCTb.

[Tpn 06paboTke CONAHLIX pacTBOPOB

B 6onblunHcTBE cnyvaes, SAFE-COR

C ucnonb3yeTcA B KoHUeHTpaumm 0,22
rannoHa/6appens (4,8 n/m3) conAaHoro
pacTtBopa. MHruéutop koppo3un
SAFE-COR C moxeT ao6aBnAtbeA
HEnocpeACTBEHHO B CONAHON pacTBOp
6e3 ucnonb3oBaHMA cneuuanbHoro
cMmecuTenbHoro 06opyaoBaHua u 6es
nepemMeLLIuBaHus.

Mpeumywectsa

= 3awmiaeT MeTannnyeckme
MOBEPXHOCTY KaK B HErny6oknx
CKBaXXWHaX M BEPXHEIi 4acTu
CKBaXMH, Tak 1 B Gonee rny6okux
YaCTAX CKBaXMHbI C MOBbILLIEHHO
Temnepatypoil. [pn pekomeHayemoii
KOHLieHTpauuu, MHrmbuTop Koppo3uu
SAFE-COR C o6ecneuuBaeT 3awuTy
npu Temneparype B ckBaxure o 350°
F(177° C).

= BbICOKOKOHLEHTPMPOBAHHbIA MPOAYKT,
nocTaBNAEMblii B y0OHbIX B
o6paLleHumn kaHUcTpax no 5 rannoHoB
(18,9 n)

TEMHO-KODI/NHEBGH XNAKOCTb

1.09

= 3awmwaet HKT n uHcTpymeHT ana
3aKaH4YMBaHUA CKBAXUH, BCTyMatoLLme
B KOHTaKT C CONAHLIMI pacTBOpamm
ANA peMoHTa WK 3aKaHYMBaHMA
CKBaXMH.

= Jlo6aBka COBMECTUMA C CONAHLIMM
pacTBOpamu xnopuaa HaTpus,
Xnopuaa kanua, 6pomMuza HaTpus,
6poMuaa KanbLUuUA 1 pacTBOPOM
6poMUAa LMHKA YMEpPEHHOIA
MAOTHOCTH

Orpanunyenua

= [Ipu npuMeHeHnn B pacTBopax
Gpomuaa LUMHKa, cnesyeT nonyyuTb
peKoMeHaaLuu oT TeXHU4ecKoi
rpynmbl N0 XUAKOCTAM 3aKaHYMBaHNA

= Paspa6oTaHa AnAa NnpuMeHeHuA B
conAHbIX pacTeopax. Mpu
UCMONb30BaHNM B 3aryLLEHHbIX
pacTBoOpax AnA 3akaH4UBaHWA Unu
6ypeHun, peKoMeHAyeTcA NpoBeCTU
MUNOTHbIE UCMbITAHWA Ha
COBMECTUMOCTb

Wcnonb3oBaHue 0603Havenna SAFE B Ha3aBaHMM NpoAyKTa He yKa3biBaeT U He noJpa3yMeBaeT ero 6e3onacHocTb AndA nepcoHana. NepcoHan,
paboTatoLmil ¢ JaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA U Cej0BaTb BCEM MHCTPYKLMAM N0 6€30MacHOCTY 1 NpaBuUIbHOMY 06paLLeHuto,
cojepxalyumca B nacnopTe 6e3onacHocTM MaTepuana.
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MHrnbutop koppo3un SAFE-

COR* EN npeacTtaenaeT coboii
MoAMcMLMPOBaHHY0 f06aBKy Ha
0CHOBE aMWHOB, pa3paboTaHHyH ANA
MCMONb30BaAHNA B CONMAHBIX MaKepHbIX
XuakocTtax 6e3 TBepAon hasbl.

Jo6aBka npegHasHayeHa AnA 3aluThl
BCeX TPYGHbIX M3Jenuit, pacTBOpUMa B
CONAHbIX pacTBOpPax ANA 3aKaHYUBaHUA
6e3 TBepAOii hasbl U MUHUMU3UPYET
BO3JeiCTBME Ha OKPYXXatoLLyto cpeay.
lMpoaykT nomoraeT npefoTBpPaTUTDL
06wy Koppo3uto o6cafHom

KonoHHbI, HKT 1 BHYTpMCKBaXWUHHbIX
WHCTPYMEHTOB, BCTYNAtOLLMX B
KOHTaKT C CONAHbIMU pacTBOpamu AnA
3aKaHYMBaHMA.

YXnakocTn 3aKkaHuMBaHNA: NPOAYKTbI ANA NAKePHbIX XKMAKOCTEN

Mpumenenne

WUuruéutop SAFE-COR EN aBnAaetca
BbICOKOKOHLIEHTPMPOBaHHbIM
NPOAYKTOM, NpefiHa3Ha4YeHHbIM

ANA UCTIONb30BaHUA B XXMAKOCTAX

ANA 3aKaHYNBaHMA U PEMOHTA

6e3 cofilepXxaHuA TBepaoi hasbl.
WUHrnéutop SAFE-COR EN koHTponupyet
Koppo3uto Tpy6 1 06CafHbIX KONOHH

Mnpy UCTIONb30BaHUM B pacTBOpax anA
PEMOHTa CKBaXXUHbI UN NaKepHbIX
XMAKOCTAX HA OCHOBE CONAHbIX
pacTBopoB. [poaykT npumeHAeTcA

BO BCEX CONAHbIX pacTBOpax 3a
WCKITHYeHnem pacTeopa 6pomuaa
uuHka. Murnéutop SAFE-COR EN moxeT
A06aBNATLCA HENOCPeACTBEHHO B
conAHoi pacTeop 6e3 Ncnonb3oBaHuA
crneuuanbHoro CMecuUTenbHoOro
o6opynoBaHnA 1 6e3 nepeMeLLIMBaHuA.

SAFE-COR EN

Mpeumywecrea

= JawwmwaeT TPyOGHbIE M3AENNA U
MHCTPYMEHTbI ANA 3aKaHUMBaHNA
CKBaXXMH, BCTYNatoLLmMe B KOHTaKT
C pacTBOpamu Af1A peMOHTa
CKBaXXWH UK CONAHBIMM
pacTBOpamu AnA 3aKaH4NBaHWA

= Jalmuaet MeTannmyeckue
NoBEpPXHOCTU KaK B HErNy6OoKMX
CKBaXXMHaX W BepXHeii YacTm
CKBaXXMH, Tak 1 B 6onee rny6okux
4aCTAX CKBAXMWHbI C MOBbILLIEHHOM
TemnepaTypoii

= CoBMECTUM C 60/bLIMHCTBOM
CONAHbIX PacTBOPOB

Wcnonb3osaHue o603HaueHna SAFE B Ha3BaHUM NpoJyKTa He yKa3biBaeT W He NoApa3yMeBaeT ero 6e3onacHocTb AnA nepcoHana. [lepcoHan,
paboTatoLmit ¢ AaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA W CeA0BaTb BCEM MHCTPYKUMAM Mo 6€30nNacHOCTY U NPaBuUAbHOMY 06paLLEHMIO,
cojepxalyumMcA B nacnopTe 6e30nacHOCTM MaTepuana.
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SAFE-COR HT

YXXuakocTu 3aKaHUMBaHMA: NPOAYKTbI ANA NAKEPHbIX XKNAKOCTEN

MHrnéuTtop koppo3sum ana
UCMONb30BaHUA B YCIIOBMAX

Bbicokux Temnepatyp SAFE-COR HT
npeAcTaBnAeT co60ii HEOPraHUYeCKyH
Jo6aBKy Ha OCHOBe TWouMaHara,
pa3paboTaHHyH AnA 3alnTbl TpY6

u3 yrnepoaucToii cTanu. MpoaykTt
nomoraeT NpeAoTBPaTUTL 06LLYI0
Koppo3uto 06¢cagHoi KonoHHbl, HKT un
BHYTPUCKBAXWUHHBIX UHCTPYMEHTOB,
BCTYNaKLLMX B KOHTAKT C CONAHBIMM
pacTBOpamu 1A 3aKaH4YMBaHUA Un
peMoHTa 06cafHON KONOHHbLI Ha 0CHOBE
6pomuaa umuka. Jo6aska SAFE-COR HT
6bina paspaboTaHa AnAa UCNoNb30BaHMA
B pacTBopax 6poMuza LMHKa Npu
Temnepatype Ao 400° F (204° C).

Mpumenenue

WUHrnéutop kopposun SAFE-COR HT
6opeTca ¢ koppoaueit HKT u o6cagHoit
KOJIOHHbI U3 YrNepoANCToii cTanu

Mpu UCTIONb30BaHUU B pacTBOpax AnAa
peMOHTa UK 3aKaHYMBAHNA CKBAXXMH
UK NakepHbIX XWAKOCTAX HAa OCHOBE
6pomuaa umHka. NpoayKT pekomMeH0BaH
K NPUMEHEHMIO B TeX CNyyasnX, Koraa
onepaumuu TpebyroT KOHTakTa Tpy6 ¢
CONAHLIM pacTBOPOM 6POMMAA LIMHKA
npwu BbICOKOI TemMnepaType B TeYeHue
6onee 24 yacos. NUHruéutop SAFE-COR
HT He cnesyeT ucnonb3oeaTb ¢ Tpy6amu
13 XpOMWCTOIA CTanu.

[na 06paboTky CONAHLIX pacTBOPOB
peKoMeHAyeTCcA UCMONb30BaTh
nHrnéutop kopposum SAFE-COR HT
B KOHUeHTpauun 1,5 dyHTa/6appens
(4,27 kr/m®) unu npubnuanTensHo 15
rannoHos/100 6appenei (3,57 n/md).

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa Mpo3payHas XnaKocTb
YnenbHblii BEC 1,28
pH 0765807
TemnepaTypa BCMbILIKK >212° F (100° C) (no meTony MeHckoro-MapTeHca)
TemnepaTypa KuneHua >252° F (122° C)
TemnepaTypa KpucTanamsawum <15°F(-9° C)

MpoaykT MoxeT o6aBNATLCA
HenocpeCcTBEHHO B CONAHON pacTBOp
6e3 MCnonb3oBaHMA cneLuanbHoro
cMecuTenbHOro 060pyAoBaHnA 1 6es
nepemeLMBaHNA.

Mpeumywectsa

= [poaykT achchekTMBEH B
BbICOKOMMOTHbIX CONAHLIX pacTBOpax
Gpomuaa LUmHKa

= fABnAeTtcA apcheKTMBHOIA
ansTepHaTUBOM NPOAYKTaM Ha OCHOBE
amMWHOB

= JchhekTBEH OT CTAHAAPTHOIA
TemnepaTypbl OKpyXKatoLlei cpebl 40
400° F (204° C)

= [TpoaykT npocT v 6e3onaceH B
o6palleHun Ha o6bekTe

Wcnonb3oBaHue 0603Havenna SAFE B Ha3aBaHMM NpoAyKTa He yKa3biBaeT U He noJpa3yMeBaeT ero 6e3onacHocTb AndA nepcoHana. NepcoHan,
paboTatoLmil ¢ JaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA U Cej0BaTb BCEM MHCTPYKLMAM N0 6€30MacHOCTY 1 NpaBuUIbHOMY 06paLLeHuto,
cojepxalyumca B nacnopTe 6e3onacHocTM MaTepuana.
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Mornotutens kucnopoaa SAFE-SCAV*
CA npeacTaBnsaeT co60i opraHU4eckyro
no6aBky 6e3 coiep)xaHuA cepsbl,
UCMONb3YEMYt0 B CONAHbIX pacTBoOpax
Ha 0CHOBE KanbLua U MOpPCKOii Boje.
JT0 maTepuan 6bICTPOro AENCTBUA,
3hheKTUBHbI AaxKe NpU HU3KNX
TemnepaTypax.

Mpumenenne

[Jo6aeka SAFE-SCAV CA uHrubupyet
KOppO3Wi0, Bbi3biBAaeMYH NPUCYTCTBUEM
KMCnopoja B pacTeopax AnA
3aKaH4YMBaHMA 1 PEMOHTA CKBaXMH.
lMpoaykT B Nepeyto ovepeb
npeAHasHayeH AnA UCNONb30BaHUA B
CONAHbIX PacTBOPaxX Ha OCHOBE KanbLuA
W UMHKa, Takux Kak Xnopug Kanbuua,
6pomua Kanbuma, 6pOMUA LUHKA 1
mopcKan Boja.

PekomeHnayemasn nepBoHavanbHan
KoHueHTpauma nobaskn SAFE-SCAV CA
cocTaenAaeT 15 coyHT0B/100 6appeneii
(0,43 kr/m3) conaHoro pacTteopa. pu
BbICOKOM COJep)kKaHuu Kiucnopoaa,

SAFE-SCAV CA

YXnakocTn 3aKkaHuMBaHNA: NPOAYKTbI ANA NAKePHbIX XKMAKOCTEN

XapakTepHble (husnueckue cBoicTBa

BHewwHwuii BUa
YnenbHblii BEC
pH (10%-Hbiit pacTBOp)

PacTBopuMocTh (B BOgE)

KOHLIeHTpaLuIo NpoAyKTa cnesyeTt
YBEANYMTb [10 YPOBHA, NPEBbILIAKOLLEro
KOHLIEHTpaLMio pacTBOPEHHOI0
kucnopoga B 10 pas. lMornotutens
kucnopoga SAFE-SCAV CA cneayet
A06aBnATbL Ha NpueMe Hacoca, a He
yepes cMecuTeNb pacTBopa.

[nAa cokpalleHua konnyecTea
BO3/yXa, 3aK/TH4EHHOT0 B CONIAHOM
pacTBope 4 KonnyecTBa KUCNopoaa B
cucTeme, cneayet MMHUMU3MPOBaThb
UCMOMb30BaHNE CMECUTENbHOIA
BOPOHKU M NepeMelLnBaHue pacTeopa
InA 3aKaHYNBaHWA Ha HA3eMHOM
o6opynoBaHuu.

benblit kpucTannUyeckuit NOpoLIoK
1,65
0T55808

Pacteopum

MpeumywectBa

IhheKTMBHbIA NOrnoTUTEND
KMCNOpoAa, He coJepXalluil cepbl AnA
CONAHbIX PaCTBOPOB, COAEPXKALUMX
Kanbumm

= BbicTpo npoTekatowan peakuus ¢ 02,
Jaxe npu HU3KoW TemnepaType

= He npuBOAMT K BbINafeHUIO KanbLmMaA

= HaTypanbHblii NPOAYKT ¢ XOpOLUNMM
xapakTepuctukamu 0Tul3b

= [IpocToil B XpaHeHum u
UCMONb30BaHNN MOPOLLOK,
3(hheKTMBHBIA B HU3KUX
KOHLieHTpauuax

Wcnonb3osaHue o603HaueHna SAFE B Ha3BaHUM NpoJyKTa He yKa3biBaeT W He NoApa3yMeBaeT ero 6e3onacHocTb AnA nepcoHana. [lepcoHan,
paboTatoLmit ¢ AaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA W CeA0BaTb BCEM MHCTPYKUMAM Mo 6€30nNacHOCTY U NPaBuUAbHOMY 06paLLEHMIO,
cojepxalyumMcA B nacnopTe 6e30nacHOCTM MaTepuana.
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SAFE-SCAV NA

YXXuakocTu 3aKaHUMBaHMA: NPOAYKTbI ANA NAKEPHbIX XKNAKOCTEN

Mornotutens kucnopoaa SAFE-SCAV NA
npeacTaBnAeT co6oii Xuakyo fobaBky
Ha 0CHOBE XuaKoro 6ucynbuTa,
pa3paboTaHHyH0 AnA UCMoNb30BaHNA

B CONAHbIX pacTBOPAxX Ha 0CHOBE
HaTpuA 1 kanuA. NpoaykT BCTynaeT B
peakumio ¢ pacTBOPEHHbLIM KUCIIOPOAOM,
npeACcTaBNALWMUM COB0I BEPOATHbI
MCTOYHWK KOPPO3MM B pacTBOpax Anf
PEMOHTa U 3aKaHYMBAHNA CKBAXMH,
6ypoBbIX pacTBOPaXx 1 NakepHbIX
XWAKOCTAX, U ycTpaHAeT ero. omumo
CHWKEHMA KOPPO3UK, Bbi3biBAEMOIA
kucnopogom, fo6aska SAFE-SCAV

NA umeeT cyuiecTBeHHbIn adhdhekT
YBENIMYEHNA TeMnepaTypHoro npejena
nonumepos, Takux kak FLO-VIS
(kcaHTaHoBan cmona) u FLO-TROL
(MoanduuMpoBaHHbIi Kpaxman),
UCMONb3yeMbIX B CUCTEME pacTBOpa
INA BCKPbITMA NPOAYKTUBHOMO NiacTa
FLOPRO NT.

Mpumenenne

[Jo6aska SAFE-SCAV NA 6opeTca ¢
KOppO3Weil, Bbi3blBaeMO NpUCYTCTBMEM
pacTBOPEHHOro KMCNopoja B pacTBopax
INA 3aKaH4MBaHMA U pemoHTa. MpoaykT
MOXET UCMONb30BaTbCA BO BCEX
CONAHbIX PacTBOPAX ¢ MOHOBaNEHTHOW
OCHOBOW, He CoAepXXaLmx
3HAYUTENbHOM0 KONUYEeCTBA KanbLUUA Uin
MarHus.

PekomeHayemasn nepBoHayanbHan
KOHLIeHTpauna NpoAykTa cocTaBnaAeT

1 rannox/100 6appeneit conAaHoro
pacTBopa (0,24 kr/m3) (0,025%

no o6bemy). Ecnn nsBecTHo, 4To
KOHLIEHTpauuA KUCNopoAa BbICOKa, 3TOT
ypoBeHb cnefyeT yBenniutb. lo6asky
SAFE-SCAV NA cneayeT n06aBnath
HEenocpeACTBEHHO Ha NpMeMe Hacoca, a
He Yepes CMecUTEeNbHYH BOPOHKY.

[nA cokpalleHns Konm4ecTsa
BO3/lyXa, 3aK/I04EHHOr0 B CONAHOM
pacTBOpe M KoNMYecTsa KUCI0poa B

XapakTepHble (husanueckue cBoicTBa

BHewwHwuii BUa
YnenbHblii BEC
pH (1%-Hbiit pacTBOp)

PacTBopumocTh (B BOgE)

cucTeme, cnesyet MUHUMU3MPOBATD
1cnosb30BaHNe CMECUTENbHOIA
BOPOHKM W NepeMeLUMBaHne pacTBopa
ANA 3aKaHYNBaHWUA HA HA3EeMHOM
o60pyaoBaHuu.

[na o6ecneyeHunn nonHoro yaaneHua
pacTBOPEHHOIO KUCNOPOAa, cneayeTt
NoAAepPXKNBaTh N36bITOYHOE COAEpPXKaHNe
cynbchutos (SO032-) B pacTeope ot 100
40 300 ppm. [inA cuctem, MMeroLLmX
onpeAeneHHyto CTeneHb XXeCTKOCTH,
UNK CUCTEM PacTBOPOB, 3aryLLEHHbIX

C MOMOLLbO NONMMEPOB, crneayeT
YBENNYUTb N36bITOYHOE COAepXKaHNe
cynbtuToB ao yposHa 300 ppm. Ana
onpeAeneHna n36bITOYHOr0 YPOBHA
S032- cnenyeT ncnonb3oBaTth Habop
ANA aHanu3a ypoBHA cofepXXaHua
cynbuToB. MHCTPYKUMKM cofepxaTca B
TecToBOM Habope.

[pn BO3MOXHOCTM cneayeT

3akauusatb npucagky SAFE-SCAV NA
HenocpeACTBEHHO Ha NpuMeMe Hacoca

1 n3beraTb KOHTaKTa NPOAYKTa C
B03AyxoMm. Jlyuwmit cnoco6 npumeHeHuA
COCTOMT B 3aKauke NpoAyKTa ¢ NOMOLLbHO
J03MPOBOYHOI0 Hacoca ANA 3aKkayku
xumpeareHToB. CKopocTb 3aKayku
3aBMCUT OT COAEPKaHUA KMCNopoAa

1 CKOPOCTY LMPKYAALMK pacTeopa.
CraHpapTHaA CKOPOCTb 3aKauku
cocTtasnAeT ot 1 4o 2,5 rannoHa/yac

(o1 3,8 80 9,5 nfuac). CkopocTb 3aKkauku
cnenyeT perynupoBaTtb Ha OCHOBaHWM
M3MepeHHOro U36bITOYHOr0 cofiepXKaHuA
CYNbUTOB B XXENOBHON NMHUM.

JKnakocTb OT CONOMEHHOr0 10 XXENTOoro LseTa

1,3
ot4910055

Pacteopum

MpeumywectBa

= YcTpaHAeT pacTBOPEHHbIA KUCNOPOA,
Takum 06pa3oM, CoKpaLLan Koppo3uo

u KOHLEeHTPUPOBaHHDIiA,
GbICTPOAENCTBYIOLMIA UHTMOMTOP
Koppo3uu, 3chheKTMBEH NPU HU3KOW
KOHLieHTpauuu

= XXuakuit npoaykT, NpocT B
NpUroTOBAEHUM

= CokpalyaeT CTOMMOCTb
Texo6cnyXXusaHua 060pyaoBaHuA
GypoBoit

= YBenuumBaeT cpoK cnyx6bl 06cagHbIX
KonoHH n HKT

Orpanunyenua

= [poayKT HE COBMECTUM C
pacTBopamu, CoAepXXaLuMu KanbLnid,
¢ o6Len XxecTkocTbo >300 Mr/n

= He coBMeCTUM C anbjeruaHbimu
6uouuaamm

Wcnonb3oBaHne o603Havenna SAFE B Ha3BaHUM NPOAYKTa He yKa3biBaeT M He noapasymeBaeT ero 6e3onacHOCTb AnA nepcoHana. NepcoHan,
pa6oTaroLuii ¢ AaHHBIM MaTepuanom, 06A3aH 03HaKOMUTLCA W CNef0BaTb BCEM MHCTPYKUMAM No 6e30MacHOCTY W NpaBuibHOMY 06paLleHuio,
CoZepxalymmca B nacnopTe 6e30nacHoCTU MaTepuana.
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OcobeHHOCTH

= MuHuMU3NpYyeT nepeHoc Tenna u
noTepu KOHBEKTUBHOIO Tensia

= [lpoCT B NPUroTOBAEHUN U
3aKauuBaHUM B CKBAXXMHY Ha
GypoBoit

= Jkonormyecku 6e3onacHble
KOMMOHEHTBI

= bydhepHblii pacTBOp UMeeT
ypoeeHb pH, Heob6xoauMmblii anAa
3amezneHna npouecca Kopposnuu

= TepmocTabunbHbIi

Mpeumywectsa

= [pepoTBpallaeT 3aKynopuBaHue
no6biBaoWmMx Tpy60onpoBo0B 1
o6pyLieHne 06caiHOi KOOHHBI

= CoBmMecTUM ¢ 60MbLLIUM
KOJIM4ECTBOM 3/1aCTOMEPOB W
pacTBOPOB U TEXHONOTMYECKUM
o6opynoBaHuem

= [lporpamma TPRO ST nossondet
OCYLLECTBUTb MOZENNPOBaHNE
TepMUYecKoro noeeeHnaA
pacTBopa AnA cLeHapues Ao6bI4H
U 3aKPbITUA CKBaXUHbI

= CHUXaeT pacxofbl

= Cnoco6cTBYET MakcMMuU3aumum
1006blun

= (OkasblBaeT MUHUMaNbHOE
BO3/JeiCTBME Ha OKPY>KatoLLYH
cpeany

PactBop SAFETHERM* — ato
n3onAuMoHHaA naKepHasn
XXUAKOCTDb Ha BOAHOI7I OCHOBEe
Wnu cmelunBaemMmad c BOAOﬁ,
KoTopaa o6ecneunBaet
TenaoBylo 3allUunTy
n06bIBaeMbIX )KI/IAKOCTEI7I
npu GypeHnn rny6oKux n
CBBpXFﬂVﬁOKMX CKBa)XUH.
MNakepnas >xuaKocTb TaKKe
athcpekTUBHA B yCNOBUAX
BE4YHOM Mep3noThbl.

Pacteop SAFETHERM cneumnansHo
CO3/1aH ANA NPUMEHEHNA B
ycnoBuAx 6ypeHna Ha 60oMbLUnX
rny6uHax u B Be4Hoii mep3anote. OH
pa3pal6oTaH Ha OCHOBe pacTeopa,
W3HavanbHo 06naaatoLlero HU3Kom
TennonpoBoAUMOCTbH0 M 3aryLLeHHO0
B LIeNIAX N0/JaBIeHNA KOHBEKTUBHOM
Tennootaayu. MnotHocts SAFETHERM
coctaenaeT o 12,0 doyHTOB/rannoH

SAFETHERM

)KVIAKOCTI/I 3aKaHuuBaHuA: Cuctembl nakKepHbIX XXuaKocTen u NMPOAYKTbI

(ya. Bec 1,44) n moxeT umeTb
TenNonpoBOAHOCTb J10 NONOBUHBI
TEnnonpoBOAHOCTM TPAANLIMOHHBIX
CONAHbIX NaKepPHbIX XUAKOCTEN.
MakepHan xuakocte SAFETHERM,
“cnonb3yemasn B COMEeTaHUM

C HalWMM 3anaTeHTOBaHHbIM
nporpammHbIM o6ecnevyeHnem

ana mojaenupoBaHua TPRO* ST,
o6ecneymBaeT MakCUManbHyio
3alMUTy OT NPo6NIEM, CBA3AHHBIX C
J006blYeil Npy HU3KMX TeMnepaTypax,
Takux Kak o6pa3oBaHue ruapaTos v
napaduHoB. [laHHaA n30NALUNOHHAA
nakepHan )XMAKOCTb COBMecTUMa C
LUMPOKNM Anana3oHOM pacTBOPOB,
3N1aCTOMEpPOB U APYriUX KOMMOHEHTOB.
MakepHan xuakocte SAFETHERM
umMeeT knaccudpukaumio knacca E ana
npumeHeHua B CeBepHom mope, a anA
npumeHeHua B MekcukaHcKoM 3anuee
JlaHHaA cucTema He COAepXUT HethTH B
cBO6OJJHOM COCTOAHUM U HE NPUBOAMT K
06pa3oBaHunio HehTAHOMN MNIEHKM.

Wcnonb3osaHue o603HaueHna SAFE B Ha3BaHUM NpoJyKTa He yKa3biBaeT W He NoApa3yMeBaeT ero 6e3onacHocTb AnA nepcoHana. [lepcoHan,
paboTatoLmit ¢ AaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA W CeA0BaTb BCEM MHCTPYKUMAM Mo 6€30nNacHOCTY U NPaBuUAbHOMY 06paLLEHMIO,
cojepxalyumMcA B nacnopTe 6e30nacHOCTM MaTepuana.

INY3H] VS :S)onpold pue swa)sAg ping4 19yoed :spinj4 uonajdwos




(DI/IJ'IpraLI,I/IFI XXNAKOCTEN 3aKaHYNBaHUA

MOunbTpauma: o6opyaoBaHne Ana hunbTpaLun

Monubiii Habop ycnyr ana
onTumusayum Bawen go6biun

C NpUMEHeHneM XXUAKoCTeN
3aKaHYMBaHUA, He coflepXKaLyuX
TBepAon hasbl

Ha cerogHAwHMin feHb BpAA nn
CyLleCTBYyeT XO0Tb OAWUH 3/1IEMEHT

GypeHna CKBaXKWHbI, He UMEOLLNIA
peLUaoLLero 3Ha4yeHus Ha Kakom-nn6o
aTane CTPOUTENbCTBA CKBaXMWHbI. ITO
Onpe/eneHHo 0THOCKUTCA K NPOLIeccy
3aKaHYNBaHNA CKBAXMHbI 1 BCEM
OTHOCALMMCHA K HEMY COCTaBNAIOLLMM,
0C06EHHO 3TO KAacaeTCA YNCTOThI
XUAKOCTEH 3aKaHYNBAHMA.

HedhTepo6biBatoLLye KoMnaHum
Jl0BepAloT 060pyA0BaHUIO U yCnyram
no ounctke N3N komnanuu M-I
SWACO, o6ecneunBaroLym noayyeHue
CONAHbIX PacTBOPOB 6e3 TBepoil
thasbl 6e30nacHbIM, HaZeXHbIM

1 3KOHOMMYECKM peHTabesNbHbIM
crnoco6om.

Bonpocbl o6ecneuexuna
Ka4ecTBa, OXpaHbl

TPYAQ, NPOMbILLIEHHON U
aKonorn4yeckomn 6esonacHocTy

Momumo Toro, 4To HaLm
(hunbTpaUNOHHbIE YCTAHOBKM U Apyrue
KOMMOHEHTbI 6oNee HOBbIE, YEM
6onblian YacTb 060PYAOBAHNA HALLNX
KOHKYPEHTOB, OHY TaKxe 060py0BaHbI
JnAa obecrneyeHnn 6e3onacHoOCTU
0nepaTopoB W 3KONIOrUYECKOii
6e3onacHocTm.

= [logaoHbl v LWUTOPKKM ANA
npefoTBpaLLeHNA 3arpA3HEHUI

= CepTuchuumMpoBaHHbIE CTPONbI U
cepbru

= [IpocBepneHHble TakenaxHble
MPOYLUVHBI, NPOX0AALLNE EXEroHYH
cepTudukaumo

= YcTpoicTBa AnA NpeAoTBpaLLeHna
naaeHui

= [Inowanku AnA U30NALMM Pa3nnNBOB

= Cnoco6HocTb paboThl ¢ pacTBOpamu ¢
Tpe6oBaHWAMM HyNneBoro c6poca,
Takumu kak ZnBr2

= CoeAMHEHMA U3 HEpXKaBetoLLel cTanm
C NPeAOXPaHMTENbHBIMU WTUhTaMu

= |lInaHru, npoLweAwimne ucnbiTaHuA Ha
MakcumanbHoe paboyee faBneHue
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Cuctema nogauum guaTtomoBan 3emMna
Hacbinbo

C 1998 roga komnaxua M-1 SWACO
NoCcTaBNAGT NepByto B 0TPac/u
cuctemy nogaun 13 Hacbinbio

LNA 0NONHUTENbHOrO ya06CTBa

1 06ecrneyeHns NPOMBbILLIIEHHON
6e30MacHOCTY 1 OXpaHbl Tpyaa.
MonHOCTLI0 3aKPbITan YyCTaHOBKA UMEET
TOYHOe ynpaBneHue u o6ecneynBaeT
CYlLleCTBEHHbIE NPenMyLLEecTBa.

= 3HauuTenbHo COKpallaeT BAbiXxaHue
nbinn

= He Tpe6yeT NogHATUA BPYUHYHO,
UCKIOYaeT TPaBMbl CMNHBI

= He npmBoanT kK 06pa3oBaHMio 0TX00B
B MELLKaX U1 Ha NoOAACHAX

= BopgoHenpoHuuaemblit ounbTpyoLLnii

maTepman /13 0GopyaoBaHue cucTembl NoAa4m

AWaTOMOBAA 3eMNA HaCbINbO
= [IpocToTa akcnayaTauum n

nojacoeanHeHuA,; oﬁopy)J.OBaHa
NHeBMaTu4eCckumun BMGpaTOpaMM

Yctanosku 13 ot komnaHuu M-I
SWACO 1cnonb3yoT NpoBepeHHyH
KOHCTPYKLWIO, NOSTYYMBLUYHO

NpuU3HaHMe He TOMbKO 3a
achhekTUBHOCTb COMNBTPaLIMK, HO 1 3a
HaJleXXHOCTb, HU3KYI0 NOTPe6HOCTb B
TeX00C/Ty)XMBaHUM U NPUMEHAEMbIE
CPeACTBa 3alUNTbl OKPY>KatoLLen cpeabl.

= [lepBan cucTema B 0TPacnu

= ocTasnsaetca /13 menkoro, cpesHero
1 KpynHoro pasmepa

uones4 spinj4 uonsjdwon Juawdinbz uoneni :uonenyy

= [InacTuHbI ¢ KONbLIEBbIMM
npoknagkamu

= [lpoayBoYHbIe KnanaHbi
MaKCMMU3UPYIOT BOCCTaHOBNEHUE
pacTBopa

= LlITopkn MUHUMU3HPYIOT
BO3MOXHOCTb yTeuek

= KoHCTpyKUMA WnaHra

= LllapoBbie knanaHbl 0TKPbITUA/
3aKpbITUA

= OUTUHIM M3 HepXXaBetoLLel cTanm

= Pa3paboTaHbl AnA ycTpaHeHua
pa3nMBOB HaXOAALNXCA BHYTPU
pacTBopoB

= WcnbiTaHbl U cepTMULMPOBaHbI Ha
repMeTUYHOCTb

= Pe3epBHble ruapaBnmyeckue
CUCTEMBI
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Ycnyru no BoccTaHoBnEeHunio
yrneBoAopoA0B U KOHCUCTEHTHOM
CMa3Koi

Komnanua M-1 SWACO moxeT
UCMONb30BaTh CYLECTBYOLME
TexHonorum ana agpdekTMBHOro
YAaneHuA opraHnyecknx KOMMOHEHTOB,
He N03BOMAKLWMX YCMEeLIHO NPONTH
uccneoBaHuaA no hopMUpoBaHMIO
CTaTUYHON HehTAHOM NNEHKU. ITO
CHW>XXaeT nokasaTenm NpucyTcTeumA
YrneBoJopo/oB U KOHCUCTEHTHOI
CMa3Ky B pacTBOPE AnA 3aKaHYNBaHUA
[0 YPOBHEIA, JonycTUMbIX Anda cbpoca.

= Pa3nnyHble pasmepbl (OMNbTPYHOLLEro
maTtepuana 43

= JlononHuTenbHble unbTpyroLLmMe
maTepuarbl cnieuuanbHo ana
YAaNneHnA yrneeonopoos u
KOHCMCTEHTHOW CMas3Ku

= CneunanbHo pa3paboTaHHble
KapTpuaXu, nornoLyatowme
Yrneeoopobl; 04MH KapTpUAX

3amMeHAeT JecATb CTaHAAPTHbIX
KapTpuaxen Ha 2,5 aroiima (64 Mm)
aHanorMyHom AJIMHbI
BoccTaHoBNEHHbIE Ha pacTBOPHbIX
y3nax pacTBOpbI NpoXoaAT
cneuudukaumio no yrneBoaopoaam u
KOHCUCTEHTHON CMa3Ke

—[laHHbIi Npouecc ycnewHo
MCMoMb3yeTcA Ha 6eperoBbIX u
mopckux o6bektax. Komnanua M-I
SWACO ucnonb3ayeT ero ana
BOCCTAHOBNEHMUA 3arpA3HEHHOr0
yrnesoJopojjamMmum pacTBopa,
BO3BpaLLaemMoro Ha y3nbl AnA
NPUroTOBNEHWA XNAKOCTEN
3aKaH4YMBaHWA

Tun pacTBopa

Yuctana mopckan Boaa

Nerxuii conanoii pacteop: NaCl/KCL

ConsHoil pacTBOp CpeAHeit
nnoTHocTw: CaCl, NaHCO,

ConsaHoit pacTBop cpeaHeit

beperoBbie ycnyru no BoccTaHoBneHUio

Mocne BoccTaHoBNEHMA Ha Gepery,
komnanua M-1 SWACO noaTeepxaaer,
YTO YPOBEHb COAIEPXKaHUA
YrneBoA0p0/I0B U KOHCUCTEHTHOIA
CMa3Ky 0TBEYaeT pa3peLnTeNbHbIM
Tpe6oBaHuAm HauuoHanbHom

cucTeMbl NpedoTepalLeHua copoca
3arpAHAOLLNX BelecTs (unm
aHanornyHbIM Tpe6oBaHNAM) U 4TO
BOCCTAaHOBNEHHbIE PAaCTBOPbLI 0TBEYAIOT
crneumcuKkaLmuam HOBbIX pacTBOPOB.
na pacTBopoB nnoTHocTb0 Gonee 11,6
thyHTos/rannoH (1,4 kr/n), komnanua M-I
SWACO npon3BoaunT BbIKYN XWUAKOCTE#A
3aKaH4yMBaHMA Ha 0CHOBAHWN
3aKJIH0YEHHOr0 COrnalleHus no

06bemy M NNoTHOCTM XuakocTeir. Bce
U3JepXXKH, CBA3aHHbIe C yTUnn3auuei
YrneBoAopoJo0B, HedhTelwnama,
oTpaboTaHHoi 13 u apyrux 0TXo408
npouecca BOCCTaHOBNEHUA, NOXATCA Ha
He(hTe4006bIBaIOLLYIO KOMNAHUIO.

0xupaemoe
cojep)xaHue TBepoii Komnnext hunsrpos
thasbi
OunbTpbl Ha 2 unun 10
Hu3skoe
MUKPOH
®unbTpbl Ha 2 unn 10
Huskoe
MWKPOH
®OunbTpbl Ha 2 uan 10
Hu3skoe
MUKPOH
Bbicokoe [13 v OunbTpbl Ha 2 nan 10

nnoTHocTu: CaCl,, CaBr,

Taxxenbl CONAHON pacTBOp:
NaBr, CaBr,, KHCO,

OueHb TAXENbIiA CONAHON pacTBop:
ZnBr,, CsF, NaHCO,

Huskoe/Bbicokoe

Bericokoe

MUKpPOH

3 v OunbTpbl Ha 2 unu 10
MMKPOH

3 v OunbTpbl Ha 2 unu 10
MMKPOH
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Oco6eHHocTH 1 npeumyLiecTBa

HoBsoe o6opyaoBaHue,
cofep>aleeca B XopoLLem
COCTOAHUM

OuwucTka M3I ¢ npumeHeHnem
JIMaTOMOBOI 3eMH,
pa3pabaTbiBaemas B COOTBETCTBUM C
Tpe6oBaHWAMM 3aKa3unka

CneumanbHo pa3paboTaHHasn
thunbTpauua ¢ NnpuMeHeHuem
KapTpumKei

[M6kme KoHurypauum o6opyaoBaHNA

XopoLuo 06y4eHHbIe TEXHUKN

BoccTaHoBneHue yrnesojopoos 1
KOHCUCTEHTHOI CMa3Ku

PeweHuna no comnbTpauum Bcex
CONAHbIX PAaCTBOPOB

Cuctema nogayn [13 Hacbinbio
bonee Bbicokaa achheKTUBHOCTb
thunbTpauuu

MeHbLuKnii 06beM 0TX00B
CooTBeTcTB1E TPe6OBaHMAM MO
OXpaHe OKpyXXatoLleii cpegbl
bonee 6e3onacHaA paboyan cpefa

= [lBa guachparmMeHHbIX Hacoca Anda

3aKayky XMMpeareHToB
KapTpuaxu nnaTuHoBoro knacca Ha
33% 6onee 3chcheKTUBHbI, 4EM
CTaHAapTHble KapTPUaXM
CTEP)XXHEBOro Tuna

YnaneHve TuoumaHaTa
Ounbtp-npecc 13 v 6noku nynbnbl
MOAXOAAT ANA OrPaHNYEHHbIX
NPOCTPaHCTB

Pe3epBHblii ruapaBnnyeckuii Hacoc

uones4 spinj4 uonsjdwon Juawdinbz uoneni :uonenyy




(DOunbTpauMoHHan ycTaHOBKA AUaToOMOBaA
3emnsa 3, 1600 kB.coyToB (149 M2), Ha NoNo3bAx

@Ounbrpayua: o6opyaosBanne ana punbrpaymumn

besonacHocTb U JKcnnyaTauma

= Komnanua M-I SWACO npegocTasnaet
NEeCTHNLbI C KaXXA0N YCTaHOBKOM

YcTpoiicTBa ¢ HaTAXHbIMM KaHaTamm
ZNA NPeA0TBPaLLeHMA NajeHus

= bnoku nynbnbl 060pyaoBaHbI
MOpy4HAMY

BecTapHble pe3epByapbl AnA
JMaTOMOBOIA 3€M/IM CHUXAIOT
BEPOATHOCTb NOY4EHNA TPABMbl
CMMHbI M0 CPABHEHUI) C
Heo6X0AMMOCTbI0 NepeMeLLeHnA
MELLKOB

= besonacHble ycnosua pa6oThl 1
aKcnnyaTtauumu o6opyaosaHua TpebytoT
HanuuuA cBOGOAHOr0 NPOCTPaHCTBa B 3
thyTa (0,9 m) Bokpyr 06opyaoBaHuaA

= Bce dwmnbtp-npeccol A3 1 6noku
nynbMbl MOTYT WTabenupoBaTbeA

= MakcumanbHas ckopocTb punsTpaumm
cocTtaenAeT oT 12 go 14 6appeneii/
MUHYTY (0T 1,9 10 2,2 M3/MUH) (YUCTbIiA
pacTBOp ¢ MUHUMANbHBIM
coZepxaHuem Tepzoii thasbl unu 6e3
Hee). YuuTbiBaA copepyxaHue TBepaoi
thasbl ¥ NNOTHOCTb, CPEAHAA CKOPOCTb
thunsTpaumm coctasnaet 10 6appeneii/
MUHYTY (1,6 M3/MuH). NINOTHOCTB,
BA3KOCTb W COfiEpXXaHue TBepAoi
thasbl ABNAOTCA hakTopamu,
onpeaenAwLLUMU CKOPOCTb
thunsTpaumn. MexaHuyecku, CKopocTb
thunbTpaLmm cHUXaeTcA ¢
YBENNYEHUEM ANUHbBI PUEMa Hacoca.

= CpeaHas chunbTpyroLLas cnoco6HOCTb
A3 (dpyHTOB/Gappens) 3aBucuT oT
BA3KOCTM, MIOTHOCTY M COAEPXKaHNA
TBEpAoN hasbl

= CpeaHee KONMYECTBO LNKIIOB
thunbTpaLMK 3aBUCHT OT BA3KOCTH,
MAOTHOCTY M COAepPXaHnA TBepAoH
thasbl

3KcﬂﬂyaTaI.|I/IOHHble

XapaKTepucTukun

= TonwmHa punbTpaUNoHHOI KOPKK,
aroimel (mm): 1 (32)

= Paamep nnacTuHbl, oMbl (Mm): 47 x
47 (1200 x 1200)

= OunbTpytolLee NonoTHo /
MONUMPONUNEH CO BLUNTBIM LLUHYPOM
BbICOKOIA MNIOTHOCTY AN1A YCTaHOBKM C
3aTAXKOIA

= BblemMKu pasrpysku no YeTbipem
yrnam c UeHTpanbHOM noaaven

= MaTepuan KOHCTPYKLMK:
noNUNponuneH

= KonbLeBble NPoKNaKu U3 aTUNEH-
NponuIeH-MOHOAUEH 31acToMepa

= LIMpKynALMOHHbIE KaHalbl Mo BCeil
nnowiaau

= MakcumanbHoe pa6oyee faBneHue
100 chyHTOB/KB.AtOIM (7 Gap) npu
pa6oueii Temnepatype 120° F (49° C)

Cranuna hunbtp-npecca

= Tun o6opyaoBaHua gna 6ypoBoii
YCTaHOBKM

= PacyeTHoe gaeneHue: 100 doyHTOB (7
6ap)

= bokoBble HanpasnAoLMe No Beeil
LUIMpUHE M3 HepikaBetoLleii cTanu 304

= CMbIBHOI NOTOK M3 HepXasetoLlen
ctanu 304, npuBapeH Ha mecTe: 36
noimMoB (914 mm) rny6uHoii ¢
HaknoHom 12 atoiimos (305 mm) oT
KpaA 4o kpas

= McnbiTaHHble U cepTUULMPOBaHHbIE
NOAbEMHbIE NPOYLLNHBI

= MoHTa)xHaA nnoLiagka AnA CMbIBHOTO
Hacoca

= [lasbl AnA BUNbYATOrO NOrpy3ymka B

OCHOBaHuun
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ﬁnnpaBnuquKaﬂ JaMbiKaloLjan
cucrema

= [uapaBnuyeckniti LMNNHAP ABOAHOIO
neicTBuA

= [ToK UnnuHapa 3 HepxaBeloLLeil
cTanu

= CaBOeHHbIe rApaBIMYecKne Hacochl
Haskel?

Cuctema okpacku

= [leckocTpyitHana o6paboTka Neckom o
Genoro MeTanna AnA noAroToBKM
matepuana no SSPC-SP10

= CneuwanbHas TpexcnoiiHaa cuctema
okpacku Carboline?

Moaarowmii n pa3rpy304HbIN

MaHuponbAbl

= MaTtepuan koHcTpyKuuu: Sch 20,
HepxxaBerowan ctanb 304

= JlByxcTBOpYATbIE KNanaHbl U3
NoNUBUHUAXNOPUAA

= BriyckHble 1 BbINYCKHbIE COEAUHEHUA
Ha 4 aroiima (102 mm)

= KnanaHbl ¢ MexaHU4€eCcKUm
ynpaeneHuem

AHaskel ABnAeTcA ToBapHbIM 3Hakom Haskel International, Inc.
ACarboline ABnAeTcA ToBapHbIM 3Hakom Carboline Company.
ADeutz ABnAeTcA ToBapHbIM 3Hakom Deutz AG Corporation.

AGorman-Rupp ABnAeTcA ToBapHbIM 3Hakom Gorman-Rupp Company.

bnok nynbnbl

= Pasmep, ANnHa X LUMPUHA X BbICOTA,
tyTbl (M): 14 x 8 x7,5 (4x 2 x 2,29)

= Bec, doyHTbI (kr): 8 000 (3 629)

= 060opynoBaH ABYXCEKLMOHHOIA
KapTPUAXKHOW YCTaHOBKON,
coaepxauyeii 10 kapTpuaxen
YHUKaNbHOI KOHCTPYKLMK
NIaTUHOBOTO KJ1Aacca C HapyXHbIMM
avameTpom 6'/, atoiima (165 Mm) unm
30 cTaHAapTHbIX KapTPUAXEN ¢
HapyXHbIM auameTpom 2'/, atoiima (64
mwm). (KapTpuaxu nnatuHoBoro
knacca Ha 33% 6onee achheKTUBHbI,
YeM KapTpUIXU CTEPXKHEBOro TUna.)

= Kaxablit kKapTpuak umeeT anuHy 40
aoivoB (1016 mm)

= Ha 3ameHy komnnekta 10 kapTpuaxei
yXoauT npubnusntensHo 10 MUHyT,
yAaneHve KapTpUAXeN He Bbi3biBaeT
3aTpyAHeHuN

= byiok nynbnbl MOXET 6bITb
yCTaHoBNEH NoBepX (hnbTp-npecca

= JlecTHuua n ycTpoiicTea ¢
HaTAXHbIMU KaHaTaMu anA
npeAoTBpalleHua NaJieHnA BKIOYeHbI

bnok Hacoca

= Pasmep, ANnHa X LUMPUHA X BbICOTA,
thyTbl (M): 10,42 x 3x 6,42 (3,18 x 0,9 x
1,96)

= Bec, doyHTbI (kr): 3500 (1587)

= [lpoussogutens asuratens: Deutz?

= [Ipon3BoAMTENLHOCTb, KY6.4H0AMBI
(cm3): 353/371 (5 785/6 080)

= MolyHocTb, n.c.: 85

= [IpousBoguTens Hacoca: Gorman-
Rupp” UBB60-B

= Pazmep, Atoiimbl (Mm): 4 x 4 (102 x 102)
CamOoBCacbIBaKLLMIA LEHTPOBEXKHDI

= MowHocTe: 14'/, 6appena/muH npu 75
thyHTOB/KB.At0MM (5 Bap)

= Ounbtp-npeccsl [3 1600, 1500, 1200 u
800 DE v 6noku nynbnbl MoryT
wrabenmposaTbCa

= MakcumanbHasa cKopocTb
thunbTpauuu coctaBnaeT ot 12 go 14
Gappeneii/mMmunyTy (0T 1,9 10 2,2 M3/
MWHYTY) AnA pacTBOpa ¢
MUHUMaNbHbLIM COZiepXKaHUeM
TBep/oi (hasbl unu 6e3 Hee; CKOPOCTb
thunbTpauuu 6yaeT MeHblUe AnA
pacTBOPOB C YBENMYEHHbIM
cojepXaHuem Teepoi gasbl

pojs awesy pue ajeyd syun uonen|iy 3@ uawdinb3 vonenyy uoneny .



HNononuutenbHoe LvadhparmeHnblii Hacoc AnA 3aKauKu
o6opynoBanme n 3aLUTHbIE XUMpeareHToB
ycTponcTBa = Tin: nHeBMaTU4YECKMiA

= Paamep, awoiimbl (Mm): 2 (51) 1 3 (76)
becTaphble pesepeyapbi ana 13 = [Iponssoautens: Versa-Matic?
= Pasmep, ANvHa X WMPUHa X BbICOTA,

thyTbl (M): 4 x5x7,42 (1x 2 x 2,26)
= becTapHble pesepsyapbl ana [13
BmewyatoT 1800 cpyHTOB (816 KT) 13
= becTapHble pesepsyapbl ana 13
umetoT Bec 850 doyHTOB (386 Kr) B
MycTOM COCTOAHUM

13 B mewkax

= J13 nocTaBnAeTcA B MeLLKax no 25 u
50 coyHTOB (11 11 23 KT)

"Versa-Matic is a mark of Versa-Matic Tool, Inc.

Kopauna gna wnanros

= Pa3zmep, ANUHA X LIMPUHA X BbICOTA,
thytbi (M): 22x4x3(7x1x0,9)

= Bec, doyHTblI (kr): 4 500 (2 041)

= [lnuHa v pa3mepsbl LNAHIOB:

= BoNbWMHCTBO LWNAHrOB NOCTABNACTCA
B cekumaAx no 20 doyTos (6,1 m)
—nojatoLLne U pasrpy304Hbie LWnaHr
anameTpom 4 aroiima (102 mm) ¢
COEAMHEHUAMM U3 HepXKaBetoLLeit
CTanu ¢ NpeAoXpaHnTeNbHbIM 3aMKOM
TMna “kamnok”
-noJatoLLume 1 pasrpy30yHble WaHTy
avnameTpom 3 aroiima (76 Mm) ¢
COoeIMHEHUAMM N3 HepKaBetoLLen
CTanu ¢ NpeAoXpaHNTeNbHbIM 3aMKOM
TMna “kamnok”
-noJatoLLne U pasrpy30YHble WaHmy
AnameTpoM 2 aroiima (51 mm) ¢
COEAMHEeHUAMM U3 HepXKaBetoLLeit
CTanu ¢ NpeAoXpaHnTeNbHbIM 3aMKOM
TMna “kamnok”

= Bce WnaHrm ncnbiTaHbl Ha
repMeTUYHOCTb, CePTUULMPOBAHDI 1
VMET COeAMHEHUA U3 HePXKaBeHLL el
cTanm

= [lHeBMaTMYeCKMii LUNaHr AMaMeTpoM
1 ntoiim (25 MM) ¢ NaTyHHbIM
NpeAoXpaHUTENbHLIM TPOCOBLIM
COEAMHEHMEeM NOCTaBNACTCA B
cekuuax no 25 u 50 oyToe (8 u 15 m)
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mlllﬂprﬂl.lMOHHaﬂ yCTaHOBKa

Pa3mep ycTaHoBKM, KB.hyTbl (M2)
MnacTuHbl
MpousBoanTenb

Pa3mep, AnvHa X WwWupuHa x
BbICOTA, (oyThl (M)

Bec, dhyHTbI (Kr)

Mnowanb unbTpytowen
NOBEPXHOCTH, KB.QhyThl (M2)

PacuyeTHoe pa6ouee faBneHue,
thyHTbI/KB.At0iM (6ap)

M®unbTpaumoHHan
yctaHoBka [13, 1600
KB.thyToB (149 m2), ¢

nnacTUHamMu U pamoi

1600 (149)
64
JWIA (Siemens?)

23.25x9x17,75
24000 (10 886)

1600 (149)

100 (7)

"JWI - ToBapHbiii 3Hak Siemens Water Technologies Holding Corp.
"Siemens — ToBapHblii 3Hak Siemens Aktiengesellschaft Corporation.

MunbTpaunoHHan
ycTtaHoBka [13, 1500
KkB.¢pyToB (139 m2), ¢

nnacTHHaMK U pamoi
1500 (139)
60
JWI (Siemens)

23.25x9x7.75
(709 x 3 x 2.36)

24.000 (10 886)

1500 (139)

100 (7)

MunbTpaymoHHan
yctaHoBka [13, 1200
KkB.tpyToB (111 m2), ¢

nnacTUHaMu U paMmoi
1200 (111)
45
JWI (Siemens)

22x4x7.17
(7x1x2.19)

22 000 (9979)

1200 (111)

100 (7)

MunbTpaunoHHas
yctaHoBka [13, 800
KB.thyToB (74 M2) ¢
nnacTMHaMM 1 pamon
800 (74)
33
JWI (Siemens)

16.75x4.76 x 7.17
(5.11x1.5x2.19)

20000 (9072)

800 (74)

100 (7)

pnjs awelyy pue ajejd spupn uonen|i4 3q Juawdinbz uoneni :uonenyy .



0O6opynoBaHue

@Ounbrpayua: o6opygoBanne ana punbrpayun

LlenTpoGexxHbiii Hacoc

= 4x4 dyTa(1x 1 M) coeuHennsa ¢
BHYTPEHHEel HopManbHoN Tpy6HOM
pe3b6oit

= Kpobinbyatka 40-50-18 ¢ 6 nonactamu,
OTKPbITOr0 TUNA, YyryH

= Kopnyc u3 ceporo vyryHa, Ne 20,
(makc. paboyee nasneue 130

tbyToB/ke.atoiim [9 6apl) TpaHcnopTMPOBoYHbIE KOPOObI

" Cl'lpaBJ'IHeTCFI ¢ TBEPAOM (1)63014 L] Pa3mep, ANVHa X lWWMpKUHa X BbIiCOTa,

AvameTpom 1Y; atoiima (29 mwm) chyThi (M): 6 X 6% 9,33 (2 X 2 x 2,84)

= MacnomepHoe cTexo = Bec, doyHThI (Kr), B nycTOM Buze: 8 000

= JlaTyHHbI NpeoXpaHnTeNbHbINA (3 629)
KnanaH

= YnnoTHeHue 13 kapbuaa KpemMHuA ¢
MacAHo CMa3Koi B 0TNUYMe OT
MEeXaHW4YeCcKOoro yninoTHEHNA U3
kap6ua Bonbthpama

= MakcumanbHadA TemnepaTypa
HarHeTaemom xugkoctu: 160° F (71° C)

= YNnoTHUTENbHOE KONbLO KPYrioro
ceyeHua u3 6yHa-kayuyka N

= [IBOiiHOW BbINYCKHON COUTUHT 13
Hep>KaBerLLen cTanm

= MydTa Dodge? Para-Flex?

ﬂByXCEKI.l,VIOHHaﬂ YCTAHOBKa

= Pasmep 610Ka, ANMHA X LUKPMHA X
BbICOTa, (oyThl (M): 7X3Xx6,5(2x 1x
1,98)

= Bec, coyHTblI (Kr): 2 000 (907)

= KonuyecTtso kapTpuaxeii: 10

= lnaHru (cekumum no 25 chytos [7,6 m]):
25 cpyToB (7,6 M) anAa nogaun u 25
tyToB (7,6 M) anA pasrpysku

CmecutenbHbii pesepsyap M-I
SWACO

= Pa3mep, ANWHAa X LWIMPUHA X BbICOTA,
thyTbl (M): 9,42 x8x9,5(2,87x2x2,9)

= Bec, doyHTbI (Kr): 6 000 (2 722)
= EmKocTb, 6appenu (m3): 65 (10,3)

= CTpyiHbIA cMecuTenb AnA
XMMpeareHToB

ﬁnnpaBnuquKaﬂ yCTaHOBKa

= Pa3zmep, ANWHA X LWIMPUHA X BbICOTA,
thyTbl (M): 7,5x 3,42 x5(2,29 x 1,04 x
1,52)

= Bec, coyHTbI (kr): 4 000 (1 814)

= [lpousBoautens geuratena: Deutz

— lpon3BoanTensHOCTb, KY6.4NAMBI
(cm3): 353/371 (5 785/6 080)

— MouwHocTb, n.c.: 72

— [MaHenb ¢ paTynkamm TemnepaTypbl
1 laBneHuA macna oﬁopy,uosaHa
cucTeMon npenoxpaHuTenbHOro
BbIK/TKOYEeHNA

— MaHudhonba U3 yyryHa
— WckporacAwwmii rnywmrens

— PyuHon BbikntoyaTenn 3abopa
BO3AyXa

— MacnaAHbiin BO3AyX004UCTUTEND

— BbiknoyaTenb KNMHOBUAHBIX
pemHen

- PyuHan 3aJBMXKa, NpoyHasn
KOHCTpYKUMA

— Mydpta Bana ot6opa MOLHOCTH

= LlnaHru (ruapaenuyeckue WwnaHru),
thyTbl (m): 80 (24)

"“Dodge and Para-Flex are marks of Baldor Electric Company.
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MunbTp-npecc Mcnonb3yeTcA kak 4acTb
thunbTpaunoHHoro komnnekca u 06bI4HO
ABNAEGTCA NePBOii TOUYKON dUNbLTPaLMK

CONIAHBIX PaCTBOPOB ANA 3aKaHYMBaHUA.

Mpumenexue

Henoporoii unbTpyrowmin maTepuan
IvatomoBasn 3emna ([13) ucnonbayetca
B (ouNbTP-Mpecce 1 BXOAUT B

nakeT peLleHui AnA NoBbiLEeHUA
NPOAYKTUBHOCTM CKBaXWHbI OT
komnaHum M-I SWACO WELLBORE
PRODUCTIVITY ana yaanenus
3HAYMTENbHbIX 3arpA3HeHU TBepaoi
¢hasoii n3 6onbluoro o6beMa ConAHbIX
pacTBopoB. komnaHun M-I SWACO
WELLBORE PRODUCTIVITY gna
yAaneHnA 3HauUNTeNbHbIX 3arpA3HEHNi
TBEp/oii (ha3oi u3 6onbLioro o6bLema
CONAHBIX PAaCTBOPOB.

MpuHymn geiicTena
OunbTp-npecc Bceraa UCNonb3yeTca ¢
3aLMTHBIM (hUNBTPOM, YCTaHOBNIEHHBIM
HUXXe ANA ynaBanBaHuA no6oro
BO3MOXXHOTr0 Bbixoaa /13 u3
thunsTpytowweii yetaHosku. Koraa
JBYXCEKLMOHHaA KapTpuaxHan
thunbTpaunoHHanA ycTaHoBKa
ncnonb3yeTca nocne chunsTp-

npecca, oHa 06ecrneynBaeT TOHKYH
thunbTpaumio.

Monumep FILTER FLOC* npeacTaBnaeT
co6oii cycneHsuio, paspaboTaHHyto Ana
thnokynupoBaHuA 3aMeLLeHHON TBepAOK
thasbl B CKBaXMHe, YTO obnervyaet ee
YAaneHue u3 XnakocTei 3akaH4nBaHNA
Ha 0CHOBe COoNAHbIX pacTBOpOB. [ocne
thnokynnpoBaHuA 3aMeLLEHHON TBEPAON
thasbl, 3arpAsHAtOLLEe BELLECTBO

Nerko BbIHOCMTCA Ha NOBEPXHOCTb U

DunbTp-npecc

@unbrpayua: o6opyaoBanne ana punbrTpayumn

OcobeHHoCTH

= [lonunponuneHoBble
(OUNLTPYIOLLME NNACTUHBI C
npoknagKkaMu 1 NofoTHO AnA
HyneBoi NoTepyu pacTeopa

= 3aKpbITUe rMapaBAM4Yeckoro
npecca ¢ ruapaBnuyeckum
HacoCoM C MHEeBMaTUYECKUM
NpMBOJIOM 11 aBapUitHLIM HaCOCOM
C PYYHbIM NPUBOAOM Ha Cnyvaii
c6oa nogayn Bo3ayxa

= KomnakTHas, npoyHaa
KOHCTPYKLUMA U3 YrNepoancTon
CTanm ¢ TPaHCNOPTUPOBOYHOIA/
NoAbEMHOI CTaHWHOW U CTPONamMu

= BcTpoeHHbI NOAAOH ANA nynbnbl
AnA cMblBaHUA UNLTPaALMOHHON
KOpKM

= [lopatoLmii/
BbIMYCKHOPA3rpy304Hblii
MaHUONbA U3 HEPXXABELOLLEN
cTanu 316 ykoMnneKToBaHHbI
CUCTEMOIA NPOAYBKN ANA
BOCCTaHOBNEHUA pacTBopa

Mpeumywectsa

= YfaneHue 3Ha4YNTENbHbIX
3arpA3HeHwii TBepaoii ha3on us
6onblioro o6bLema pacTeopa

FILTER FLOC

MunbTpauua: coctaBbl AnA punbTPaLu/BoccTaHOBNEHUA

yAanAaeTcA B npouecce unbTpaLmm
COMNAHOro pacTBopa.

[pn NpUMEHEHUN C XXMAKOCTAMM
3akaHuuBaHua, nonumep FILTER FLOC
ucnonbayeTcA B KayecTse GydepHoit
xuakoctu. [lo6aska FILTER FLOC
npejHa3HayeHa AnAa Ucnosnb3oBaHuA
B pacTBOpax Ha 0CHOBE NPECHON U

MOPCKOI BOAbl, MOHOBANEHTHbIX U
KanbL1eBbIX CONAHbIX PAaCTBOPOB.
Jo6aeka FILTER FLOC Takxe moxeT
6bITb UCNONb30BaHA ANA 04YUCTKU
CONIAHBIX PAacTBOPOB 1A 3aKaHYMBaHUA.
B Tom cnyyae onTumanbHaa

no3uposka nonumepa FILTER FLOC
YCTaHaBNWUBaeTCA B X0/ NMUNOTHbIX
UCNbITaHWA.

(nup) abeyaey ssaid 18)14 Juswdinb3z uonesyi uonesnyy




SAFE-FLOC |

@®unbrpayua: 06opyaosanne/CoctaBbl Ana hunbTpaLum/BoccTaHOBIEHUA

Mpeumywecrea

= Bo3amoxHocTb 0TAENEHMA OT
XNAKOCTU-HOCUTENA Noj
NleiicTBMEM CUNbI TAXECTH, C
MWHWUMaNbHbIM BO3JeNCTBUEM Ha
OKpY>KatoLLyto cpeay

= 3HauMTeNbHOEe CoKpaLleHue
BpeMeHu ounbTpaumnm u
3aMeLLeHuA, YTo CHUXKaeT
pacxojbl no 6ypoBoii ycTaHOBKe

= Jlncneprupyemsiii B Boge

OnokynaHT u agob6aeka Ana unbTpauumn
SAFE-FLOC* | aBnAeTcA cmechio
WOHHBIX 1 HeuoHHbIX MAB, donokynaHToB
1 pacTBOPUTENEI C BbICOKOM
TeMnepaTypoi BCMbILLIKM, KOTOpanA
npeAHasHavyeHa ana noKynALmMm u
YAEPXXMBaHWA HepacTBOPUMbIX TBEPAbIX
yacTuu xenesa. 3T YacTuubl 06bI4YHO
NOABNAKTCA B pe3ynbraTe peakumm
pacTBopa C NPOKaTHOI 0KanMHOW Ha
6ypunbHoii Tpy6e, o6caHON KONOHHE

1 APYruX TPYGHbIX N3AENUAX, KOTOpble
MPUCYTCTBYHOT B CKBaXXUHE. HacTuubl
CMauMBalTCA HehTbto, IMYNbIUPYHTCA
¥ yAanAwTCA 0T NOBEPXHOCTEN
cTanbHbIX Tpy6. bnarogapa atomy
MexaHW3My TBepAan (hasa 0cTaeTcA BO
B3BELUEHHOM COCTOAHWN 1 BbIHOCUTCA
13 CKBaXXMHbI UNW BCMNbIBAET K
NOBEPXHOCTH eMKocTu. Boaa nnm
COJNIAAHOM PacTBOP HUXE NOBEPXHOCTM
ouYMLL@eTCA OT 3arpA3HEeHu, 3a cyeT
4ero Bo3pacTaeT CKOpPOCTb ounbTpaLmu,
a UNbTpaLMOHHbIE LUMKIbI MOTYT 6bITb
6onee ANUTENbHLIMU.

Mpumenenne

®nokynant SAFE-FLOC | cneumnansHo
pa3paboTaH AnA 04NCTKIN HeTAHbIX U
ra3oBbIX CKBAXUHAX 0 Hayana fo6bluu,
a Takxe B kayecTBe Ao6aBku AnA
thunbTpaumu. B kauecTse 6ydhepHoii
XXMAKOCTH, NPOAYKT pacTBOPAOT

B NPECHOW MAU MOPCKOIi Boe B
KoHueHTpauuu 11 3% no o6bemy. bonee
BbICOKaA KOHLIEHTpaumA gonyckaeTcaA
NPy HaNU4YnM NOBbILLEHHbIX YPOBHEN
xenesa B ckBaxuHe. Kpome Toro, SAFE-
FLOC | moxeT 6biTb MCNONb30BaH ANA
BOCCTAHOBNEHUA NNOTHbIX CONAHbIX
pacTBOPOB.

Wcnonb3oBaHue 0603Havenna SAFE B Ha3aBaHMM NpoAyKTa He yKa3biBaeT U He noJpa3yMeBaeT ero 6e3onacHocTb AndA nepcoHana. NepcoHan,
paboTatoLmil ¢ JaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA U Cej0BaTb BCEM MHCTPYKLMAM N0 6€30MacHOCTY 1 NpaBuUIbHOMY 06paLLeHuto,
cojepxalyumca B nacnopTe 6e3onacHocTM MaTepuana.
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SAFE-FLOC |l

@®unbrpayua: 06opyaosanne/CoctaBbl Ana hunbTpayum/BoccTaHOBEHUA

OnokynaHT u gob6aeka AnA unbTpauumn
SAFE-FLOC*Il aABnaeTcA cMecbto

[MAB v pacTBOpUTENEn, KoTopad
npejHa3HayeHa AnA yaepXxuBaHua
TBepAbIX YacTuy n3 6ypoBoro
pacTBopa Ha YrneBOAOPOAHO OCHOBE
1 BbIHOCA MX U3 CKBaXWHbI. TBepaan
thaza n3 6ypoBoro pacTBopa, rycTon
TPYG6HOIA CMa3K1 N MUHEPaNbHbIX
CONE0TNOXEHMIA CMa4MBaeTcA HepTbIO
u amynbrupyetca. bnarogapa aTomy
MexaHu3My TBepAan hasa ocTaeTcA BO
B3BELUEHHOM COCTOAHUM W BbIHOCHUTCA
13 CKBaXMHbI.

Mpumenexue

OnokynaHT u gob6aeka AnA unbTpauumn
SAFE-FLOC*Il cneunanbHo paspaboTaHa
INA 0YNCTKN HePTAHBIX U ra3oBbIX
CKBaXWH 10 Hayana go6biun. Mpoaykt

TakXXe MOXHO MCNONb30BaTh AA
thnokynAauum aucneprupoBaHHoOM
TBEpJoii (hasbl 6ypoBoro pacTeopa B
XKMAKOCTW 3aKaHYMBaHMA U ANA BbIHOCA
aToii TBEP/0/i ha3bl Ha NOBEPXHOCTb
HakonuTenbHoi eMkocTu. B pesynbraTe
XNAKOCTb HUXE NOBEPXHOCTM MOXET
thunbTpoBaTbeA ¢ 60NbLLENd CKOPOCTbHY,
a (PUNLTPALMOHHbBIE LIMKITbI MOTYT ObITh
6onee pnnUTENbHLIMY.

[pn npumeneHum B kavecTse ydepHoii
XXMAKOCTH, NPOAYKT pacTBOPAIOT

B NPECHOW MM MOPCKON BOJE B
KoHueHTpauun 1 v 4% no o6bemy. bonee
BbICOKaA KOHLEHTpaumaA gonyckaeTca
NPy HaNU4nn NOBbILLEHHbIX YPOBHEN
yrnesogopoja B 3ameLiaemom 6ypoBom
pacTBope.

Mpeumywecrea

= Teeppaan hasa cmaymBaeTcA
HedTblo N aMynbrupyeTcH, 3a
CYeT Yero OHa yaanaeTcA u3
CKBaXXUHBbI

= OTHenAeTcA OT XUAKOCTU-
HOCUTENA N0 AeiiCTBUEM CUNbI
TAXECTHU, C MUHUMAbHBIM
BO3/JECTBUEM Ha OKPYXKaIOLLYHO
cpeay

= 3HauMTeNbHO COKpaLlaeT BpeMaA
thunsTpaLMM M 3aMELLEHMA, YTO
CHMXAaeT pacxojbl no 6ypoBoi
yCTaHOBKE

Wcnonb3osaHue o603HaueHna SAFE B Ha3BaHUM NpoJyKTa He yKa3biBaeT W He NoApa3yMeBaeT ero 6e3onacHocTb AnA nepcoHana. [lepcoHan,
paboTatoLmit ¢ AaHHbIM MaTepuanom, 06A3aH 03HaKOMUTLCA W CeA0BaTb BCEM MHCTPYKUMAM Mo 6€30nNacHOCTY U NPaBuUAbHOMY 06paLLEHMIO,
cojepxalyumMcA B nacnopTe 6e30nacHOCTM MaTepuana.
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PeareHTbl ANnAd 3aKa4nBaHUA

Toprosoe
HaumMeHoBaHue

DEFOAM-A*
DEFOAM-X*
DI-ANTIFOAM*
DI-BALANCE*

DI-BOOST*
DI-LNHIB*

DIPRO

DI-TROL*

DUAL-FLO*

DUAL-FLO HT
FAZE-MUL*

FAZEPRO

FAZE-WET*

FLOPRO NT

FLOPRO NT w/
KLA-STOP

FLOPRO SF

FLOTHRU

FLO-TROL*
FLO-VIS* L
FLO-VIS PLUS

FLO-WATE*

FORMIX
TECHNOLOGY

GLYDRIL* MC

HRP*

K-52*

KLA-CURE*

KLA-CURE Il

Onucauue

CnupToBoii neHoracutenb

YHuBepcanbHbIN XUAKWIA NeHoracuTenb
Mexoracutens ana cuctemsl DIPRO
3aryctutens ana cuctemsl DIPRO
BcnomoraTenbHbli 3arycTuTenb AnA cUcTeMbl
DIPRO

Wuruéutop rnux ana cuctemsl DIPRO
Cnctema AnA nepBUYHOr0 BCKPbITUA
NPOAYKTUBHOO nnacTa 6e3 cofep>kaHuA

noJiMmMepoB Ha 0OCHOBE JIByXBaJeHTHOro cos1iAHoro

pacTBopa

MoHusutens dunstpauum ana cuctemsl DIPRO

MoHusutensb dunstTpauum ana cuctemol FLOPRO
NT

MoHu3uTeNb unbTpaLuUm ANA NPUMEHeHUA npu
BbICOKUX TEMMepaTypax

Imynbratop AnA cuctembl FAZEPRO
O6paTuman MHBEPTHO-IMYNbCUOHHAA cUCTEMA
ZNA NePBUYHOM0 BCKPLITUA NPOJYKTUBHOMO
nnacta

CmauuBarowumin arent ana cuctemsl FAZEPRO

Cuctema AnA NepBMYHOrO BCKPbITUA
NPOAYKTMBHOrO NnacTa Ha BOAHOI OCHOBE
CucTema AnA nepBUYHOrO BCKPBITUA
NPOAYKTMBHOrO NiacTa Ha BOAHOM OCHOBE C
MOBbILIEHHbIM MHTNOMPOBAHNEM FNINH
CucTema Ana nepBUYHOro BCKPbITUA
MPOAYKTMBHOrO NiacTa Ha BOAHOI 0CHoBe 6e3
COZep>xaHnA TBepaoi thasbl

CucTema AnA NepBMYHOIO BCKPbITUA
MPOAYKTMBHOrO NiacTa Ha BOAHOI OCHOBE C
opraHounbHO hunbTpaLMOHHOI KOpKOiA

MoaundmumpoBaHHbIil Kpaxman

Knakaa HeaucnepcHaA ocBeT/ieHHaA

KCaHTaHoBafA cmona
OcBeTneHHan KCaHTaHOBaA CMOJIa BbICLIEro

copra

Kann6poBaHHas conb

CucTeMbl AnA NEPBUYHOIO BCKPLITHUA
NPOAYKTMBHOrO NiacTa Ha 0CHOBE (hOPMUATOB

Monurnukonb co cpeAHei TOYKON MOMYTHEHUA
ANA CPEeAHECOJIeHbIX PaCTBOPOB 1 BbICOKNX
Temneparyp

XKuakwit 3arycTutenb AnA pacTBOPOB Ha
YrNeBoAOPOAHOI 0CHOBE

Kanuithaa conb

WNHrnbuTop ruapataumm

WHru6uTop ruapatauuv n Motowas npucaaka

Tun cuctembl

BoaHan
BogHan
DIPRO
DIPRO

DIPRO
DIPRO

DIPRO

DIPRO

FLOPRO NT

FLOPRO NT
FAZEPRO

FAZEPRO

FAZEPRO

FLOPRO NT

FLOPRO NT

FLOPRO SF

FLOTHRU

FLOPRO NT
FLOPRO NT
FLOPRO NT

FLOPRO NT
FLOPRO NT

BoaHas

Yrnesoao
pofHas

FLOPRO NT

FLOPRO NT

FLOPRO NT

OcHoBHaA dyHKumMa
lMeHoracutens
MNeHoracutens
eHoracutenb

3arycTutens

3arycTutens

WUHrmbutop ravu

KoHTponb
chunsTpauum
KoHTponb
chunbTpaumm
KoHTponb
thunbTpaumm
dmynbratop

KoHTponb
chunsTpauum

KoHTpons
chunsTpauum

3aryctutens

3aryctutens

KoHTponb
chunbTpaumm

KoHTponb
ruapaTaunm rmH

3arycTutens

KoHTponb
ruapaTauum MnH
KoHTponb
ruapaTauum MuH

KoHTponb
ruapaTauum MnH

Hononuutenbhaa
thyHkuma

KonTponb pH

3arycTutens

3aryctutens

3aryctutens

dmynbraTop

3arycTutens

YTaxenutenb

CwmasblBatoLas
cnoco6HoCTb

TepmocTabu
NbHOCTb
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Toprosoe
HaumMeHoBaHue

KLA-GARD*

KLA-GARD B

KLA-STOP*

LUBE-100*

LUBE-167*

LUBE-776*
M-I CIDE*

NOVAMOD*

NOVAMUL*

NOVAPRO/
VERSAPRO/
PARAPRO

NOVAWET*

0S-1L*

PTS-200%

SAFE-CARB*

STARGLIDE*

Onucauue

Crabunusatop v MHrMGUTOP FNUH

becconesoit KLA-GARD

WUHruéutop rmvu

Hu3ko-TokcnyHaa cmasbiBatowan gobaska

Hu3ko-TokcKUYHaA cMa3biBaloLLan CMechb

Cmas3biBatowian fo6aBka
Buouus — He npumenaeTca B CLLA
Peonoruueckuit moandmkatop, BHCC

Komnnekc 0CHOBHbIX aMynbraTopos

MHBepTHO-GMyﬂbCMOHHbIe cuctembl Ana
NnepBuYHOro BCKPbITUA NPOAYKTUBHOIO niacTta

CmauuBarloLLmin areHt

Mornotutens Knucnopoja Ha ocHoBe Cyﬂb[bI/ITa

MonumepHbIii TepMmocTabunusartop

MonoTblit Mpamop (kap6oHaT kanbuua)

CmasbiBatowian go6aska v yckoputens MCI

Tun cuctembl

FLOPRO NT

FLOPRO NT

FLOPRO NT

BoaHas

BoaHasn

Boaxas

Boaxan

CuHTteTn
yeckas

CuHTeTn
yeckasn

NOVAPRO/VERSAPRO/
PARAPRO

CuHTeTnyeckan

BoaHas

BoaHan

BoaHas
YrneBogopoaHas
CuHTeTMYeckan

FLOPRO NT

OcHoBHaA dyHKumMa

KoHTponb
ruapaTaunm ramH

KoHTponb
ruapaTauum Mt

KoHTponb
ruapaTaumm MuH

CwmasblBatoLas
no6aBka
Cwmas3biBatowyan

no6aBka
CmasblBatoLlan

no6aBka
Buoumna
3arycTutens

Imynbratop

NAB

WHrubutop
Koppo3uu

TepmocTabu-
NIbHOCTb

KoHTponb
chunbTpaumm

CmasbiBatoLan
no6aBka

Hononuutenbhaa
thyHkuma

NAB

Imynbratop
PasxwuxuTenn
TepmocTabunbHOCTb

TepmocTabunbHOCTb

YTaxenutenb

sjonpoid uonajdwo?) l



Toprosoe
HauMeHoBaHue

SUREMOD*

SUREMUL*

SURETHIK*

SURETHIN*

SUREWET*

SV-120*

THRUCARB*

THRUTROL*

TRUVIS*

VERSAGEL* HT
VERSALUBE*

VERSAMOD*

VERSAMUL*

VERSAPAC*

VERSA
PRO LS/SF

VERSAPRO* P/S

VERSATHIN*

VERSAWET*

VG-69*

VG-PLUS*

VG-SUPREME*

WARP

Onucauue

3arycTuTenb, reneo6pasytoLnit areHT AnA MHBEPTHO-
3MYNIbCUOHHBIX CUCTEM

OCHOBHOIA 3MYyNIbraTop A1A NHBEPTHO-3MYNIbCUOHHBIX
cucTem
Peonoruyeckuii Mogudukatop

Pazxuxutens ana WHBEPTHO-3MYJIbCUOHHbIX CUCTEM

CmaunBarowynit areHT ana WHBEPTHO-3MYJIbCUOHHbIX
cucTtem

OpraHuyeckuii nornotutens H2S

Kap6oHnaTt ana cuctemsl FLOTHRU*

Opranuyeckuit kpaxman ana cuctemsl FLOTHRU

3aryctutenb ana cuctembl TRUDRIL
lekTopuUT
PacTBopuman B HehTu cMa3biBatoLyan o6aBka

Peonoruyeckuii moaudukatop, BHCC

Komnnekc 0CHOBHbIX 3MybraTopoB

TepMW-IeCKI/I aKTMBMpOBaHHbIVI OpFaHI/I'-IeCKMﬁ
TUKCcoTpon

NHBEPTHO-3MYNbCUOHHbIE CUCTEMbI ANA NEPBUYHOMO
BCKPbITUA NPOAYKTUBHOTO MAcTa C HU3KUM
coaepxaHunem TBepaoi hasbl u 63 TBEpAOI dhasbl

OcHogHoit amynbratop ana VERSAPRO

PasxuxuTenb koHauumoHep anA 6ypoBbiX pacTBOPOB
Ha yrneBoA0poAHON 0CHOBE

CmayuBaroLLmii areHT AnA pacTBOPOB Ha
yrneBoAopPOAHOI 0CHOBE

OpraHodunbHana ruHa

OpraHohunbHan ruHa

OpraHodunbHana ruHa

Cuctembl ana nepBUYHOro BCKPbITUA NPOAYKTUBHOIO
nnacTta Ha 0OCHOBE TOHKOU3MeJIb4EeHHOro ﬁapra

Tun cuctembl
CuHTeTnyeckan

CuHTeTnyeckan
YrneBogopoaHas

CuHTeTnyeckan
YrnesogopoaHan

CuHTeTnyeckan
YrneBogopoaHas

CuHTeTMYeCKan
YrnesogopoaHas

Boaxan

FLOTHRU

FLOTHRU

Yrneso
JopoaHas

Yrneso
JopoaHas
Yrneso
AopojHas
Yrneso
JopoaHas

Yrneso
JopoAHas

YrneeogopogHas
CuHTeTnyeckan

VersaPro
LS/SF

YrneBogopoaHas

YrneBogopoaHas

YrneBogopoaHas

VrneBonopo,qHaﬂ

YrnesogopogHas

CuHTeTMyeckan

YrnesogopogHas

OcHoBHaA
thyHkuma

3aryctutenb

Emulsifier
3aryctutenb

Pazxuxutens

NAB

WHrubutop
Koppo3uu

KoHTponb
thunsTpauun

KoHTponb
cunbTpaummn

3aryctutenb

3aryctutens

CmasbiBatowian
no6aBKa

3aryctutens

Imynbratop

3aryctutens

ImynbraTop

Pasxuxutenn

NAB

3aryctutens

3aryctutens

[ononuutenbhaa
thynkuma

NAB

NAB

3aryctutens

KoHTponb chunbTpaumum

KoHTponb cmnbTpaumm

NAB
KoHTponb cmnbTpaumm
TepmocTabunbHoCTb
3arycTutens

MpegpoTBpalleHre
nornoLieHna pacTeopa

ImynbraTop
Pasxuxutenn
TepmocTabunbHoCTb

KoHTponb dunbrpauun

KoHTponb dmnbrpaumm
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Toprosoe
HaumMeHoBaHue

CMHTETWYECKAA

Toprosoe
HauMeHoBaHue

FLODENSE* AP

FLOPRO* CT

Onucauune

Onucauue

CvcTema Ha BoAHOM ocHOBe Ans KOHTPOJIA NOBbILLEHNA
AaBJIeHNA B KONIbLLEBOM NPOCTPAHCTBE

PacTtBop anA yaanexuna Teepoii thasbl BO BpEMA PEMOHTHBIX
paboT B CKBaXXUHE C rMbkuMn Tpy6amu

Tun cuctembl

Tun
cucTeMbl

BoaHas

BogHan

OcHoBHaA
thyHkuma

OcHoBHaA dyHKyua
KoHTponb
MEXKONOHHOro
LaBnexua

OuncTka cTBONA
CKBaXUHbI

[ononuutenbhaa
thynkuma

[ononxutenbHaa
thyHkyma

sjanpoiq uonajdwo?)




Toprosoe
HauMeHoBaHue

D-SOLVER*

D-SOLVER HD

D-SOLVER D

D-SOLVER PLUS

D-SPERSE*

D-STRUCTOR*

D-STROYER*

SAFE-BREAK*
MP

WELLZYME* A

WELLZYME NS

BREAKDOWN*
BREAKFREE*
BREAKLOOSE*

FAZE-AWAY*

FAZE-OUT*

FAZEBREAK*

VERSA-OUT*

VERSA-WAY*

Onucauue

XenaToo6pasytowmin pacTBopUTeNb UNLTPaLUOHHON
KOpKM

XenaToo6pasytoLmii pacTBOPUTENb (hUNLTPaLMOHHOIA
KOPKM BbICOKO# NNOTHOCTY

Cyxo#t xenaToo6pasytoLLmii pacTBopuTENb
(hUNbTPaLUNOHHOM KOPKK

XenaToo6pasytoLmii M KUCNOTHbIA PacTBOPUTENb
(hunbTPaLMOHHOI KOpKK

MAB

McXoAHbI KOMMOHEHT KUCNOTHOMO COCTaBa

WNHKancynmMpoBaHHbIA OKUCAUTENb — BHYTPEHHMI
paspyLumMTenb KOpKu

MHKancynMpoBaHHbIA BHYTPEHHUIA paspyLumuTenb
KOPKU

Pa3pywutens 3H3MMOB B pacTBOpax ANnA NepBUYHOIO
BCKPbITUA NPOAYKTMBHOIO NiacTa Ha BOAHOW 0CHOBE

Pa3pywutens 3H3MMOB B pacTBOpax ANnA NepBUYHOM0
BCKPbITUA NPOAYKTMBHOIO NiacTa Ha BOAHOW 0CHOBE

CncTema Ha 3H3UMHO-XenaTHOM 0CHOBE

CucTema Ha 0CHOBE 3H3MMOB

CucTema Ha 0CHOBE oKMCTUTENA

Paspywumtens Ha 0CHOBe MHBEPTHOW AMyNbCUM ANA
thunbTpaumoHHoii kopku FAZEPRO

Paspywumtens Ha BogHO OCHOBe Ans
thunbTpaumoHHoii kopku FAZEPRO

Paspywutens Ha xenaTHoil ocHoBe AnA
chunbTpaumonHoii kopkn FAZEPRO

PaspywuTens Ha BoaHoI# 0CHOBe AnA
¢hunbTpaLNOHHOI KOPKN TPAAULMOHHOI MHBEPTHOM
aMynbCumn

Pa3pywmTens Kopku Ha 0CHOBE MHBEPTHON IMYNbCUN
AnA UNbTPALNOHHON KOPKM TPaAULMOHHOM
WHBEPTHOI 3MYNbCUM

Tun cuctemol
FAZEBREAK
BREAKDOWN
BREAKDOWN
HD

FAZE-OUT/
VERSA-OUT

BREAKDOWN

HD
FAZEBREAK

BREAKDOWN

BREAKFREE
BREAKDOWN

VERSA-OUT
FAZE-OUT

BoaHas

Boanan

BREAKFREE
BREAKDOWN

BREAKFREE
BREAKDOWN

HononxutenbHaa
thynkuma
Pazpywwutens -
KOpKM

OcHoBHaA dyHKumua

PaspywwmTens WHruéutop
KOPKM CONEOTNOXEHUN

Paspywwmrens -
KOpKH

PaspywwmTens -
KOpKM

NAB =

Pazpywwutens
KOpKM

PaspywwmTens
KOpKM

Pazpywwutens -
Kpaxmana

Paspywwutens -
Kpaxmana

[lnana3zon nnoTHocTe#

thynTbi/rannou Kr/n
83-12 1-14
83-12 1-14
83-12 1-14
78-105 09-13
88-105 11-13
88-95 11-11
88-105 11-13
78-105 09-13
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Toprosoe
HaumeHoBaHue

DEEPCLEAN

Duo-Vis* L
POWERVIS

SAFE-SOLV 148
SAFE-SOLV* E
SAFE-SOLV OF
SAFE-SOLV OM
SAFE-SURF* E
SAFE-SURF NS
SAFE-SURF 0
SAFE-SURF W

SAFE-SURF WN

SAFE-T-PICKLE
SAFE-VIS* E

SAFE-VIS 0GS

SAFE-VIS HDE

Onucauue

PacTBopuTens AnA 3aMeLLeHUA pacTBOPOB Ha YrNeBOAOPOAHOI
ocHose IEM/MNAB

JKnakuin KcaHTaH

BuononumepHbIn 3arycTutenb

PacTBopuTenb AnA 3aMeLLeHuA pacTBOPOB Ha YrNeBOAOPOAHOI
ocHoge |IEM

PacTBopuTenb AnA 3aMelLeHusA pacTBOPOB Ha YrNeBOAOPOAHOI
ocHose |[EM

PacTBopuTenb AnA 3aMelleHuA pacTBOPOB Ha YrNeBOAOPOAHOI
ocHoge |[EM

PacTBopuTenb AnA 3aMeLLeHuA pacTBOPOB Ha YrNeBOAOPOAHOI
ocHoge |IEM

AB ana 3ameLleHnA pacTBOPOB Ha YrNeBoAOPOAHON OCHOBE
IEM

MAB ana 3ameLLeHNA pacTBOPOB Ha yr1eBOAOPOAHOI OCHOBE
IEM

AB anAa 3ameLLeHNA pacTBOPOB Ha yrneBo40POAHON OCHOBE
IEM

TAB ansa 3ameLleHnA pacTBOPOB Ha BOAHOI OCHOBE
MAB ana 3ameLLeHnA pacTBOPOB Ha BOAHOI OCHOBE
PacTtBopuTens ana yaaneHua Tpy6HON cMasku

XKuaknit 3aryctutens ML

Kuakui 3aryctutens ML

XKupkwit 3aryctutens 3L

Tun
CHCTEMbI
BydhepHblii
pacTBop
BydhepHbiii
pacTeop
FLOPRO SF
BydhepHblii
pacTsop
BychepHbiii
pacTBop
BydhepHblii
pacTBop
BydhepHblii
pacTBop
BydhepHbiii
pacTtsop
BydhepHblii
pacTBop
BydhepHblii
pacTsop
BydhepHblii
pacTBop
BydhepHblii
pacTsop
BydhepHblii
pacTBop
BydhepHblii
pacTBop
BydhepHblii
pacTteop
BydhepHblii
pacTsop

OcHoBHaA yHkuma

PactBoputens

3aryctutenb
3aryctutenb

PactBoputens
PactBoputens
Pactsoputens
PacTBOpuTEnb

NAB

NAB
NnAB
NAB
NnAB
PacTBopuTEnb
3arycTutens
3aryctutenb

3arycTutens

HNononuutenbhaa
thyHkuma

NAB

sjanpoid uonajdwo?)




Toprosoe
HaumMeHoBaHue

PERF-N-PEEL*

SAFE-VIS

SAFE-VIS E

SAFE-VIS HDE

SAFE-VIS LE

SAFE-VIS 0GS

CLEANPERF*

SAFE-LINK* 110

SAFE-LINK* 140

SEAL-N-PEEL*

Onucaumne
CucTema AnA KOHTPONA UnLTpaLMM Npyu NPOBEAEHNN
nepopaLmMoHHbIX paboT

TuapokcuaTunuenntonosa (F3L)

Kuakuit 3aryctutens 3L

Kuakuit 3aryctutens M3

Kupkuir 3aryctutens 3L

XKugkuit 3aryctutens ML

CvcTema AnA KOHTPONA hunbTpaumuu AnA nepgopaLyoHHbIX
cuctem PURE

MMauka ana KoHTpona chunsTpauyuu 6e3 TBepAoii thasbl ¢
ucnonb3oeaHuem 11 dpyntos/rannoH (1,3 kr/n) CaCl,

Mayka Ana KoHTPoNA UNLTPALNK C UCMoNb30BaHMEM 14
tbynTos/rannoH (1,7 kr/n) CaBr,

Cuctema anA KOHTponA chunbTpauuy, paspaboTaHHan Ana
3aKynopuMBaHWA BHyTPEHHe! NOBEPXHOCTU (iunbTpa Npu
3aKaH4MBaHWM CKBAXMHbI C KOHTPOJIEM BbIHOCA Necka

Tun

CUCTEeMbI

BogHan

BogHan

BogaHan

BoaHas

BoaHas

BogHan

BogHan

OcHoBHaA yHKumMa

MNpenoTspalyexne
nornowieHna
pacTBopa

penoTBpaLyeHne
nornoLieHua
pacTBopa

MpegoTBpaLleHne
nornoLeHns
pacTBopa
MpegoTBpaLleHne
nornoLieHna
pacTBopa
MpepoTepaleHre
nornoLeHna
pacTBopa

Hononuutenbhaa
thynkuma

3aryctutens

3aryctutens

3arycTutens

3aryctutens

3aryctutenb

[lnana3zon nnoTHocTei

thynTbl/rannon

84-1

84-14

84-175

Kr/n

1-13

1-17

1-21
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Toprosoe
HauMeHoBaHue

KLA-GARD*
KLA-GARD B

KLA-STOP*

SAFE-BREAK* 611

SAFE-BREAK CBF

SAFE-BREAK ZINC

SAFE-SCAV* HS

SAFE-SCAV HSW
SAFE-SCAVITE* |l

SI-1000*

Calcium Bromide

Calcium Bromide/
Calcium Chloride

Calcium Chloride

Potassium Chloride
Potassium Formate
Sodium Bromide

Sodium Bromide/
Sodium Chloride

Sodium Chloride

Sodium Formate
Zinc Bromide/
Calcium Bromide
Zinc Bromide/
Calcium Bromide/
Calcium Chloride

Onucanue
Crabunuzatop v MHrMGUTOP FNUH
Becconesoii KLA-GARD

WUHruéutop rmux

Jeamynbratop

Jeamynbratop

[Jleamynbratop

Mornotutens cepoBojopoaa

MornotuTens cepoBogopoaa
WHrnébutop coneoTnoxeHui

WMHrMbuTOop coneoTnoxeHuii

OzHoconeBoi HeopraHM4ecKuii CoNAHON
pacTsop
JlByxconeBoi HeOpraHM4eckuii ConAHoN
pacTBop

0HoconeBoi HeopraHMYecKuii CoNAHON
pacTBop

0zHoCONEeBO HEOPraHUYEeCKUiA CONAHOIA
pacTsop

OpHoconeBoi opraHMYecKuii CoNAHOI pacTBoOp

0pHoconeBoit HeopraHMYecKuii CoNAHON
pacTBop
[lByxconeBoil HeopraHu4eckuit ConAHOM
pacTBop
OnHoconeBoit HeopraHMYecKUiA CONAHOIA
pacTBop

0zHocoNeBo opraHYecKuii CoNAHOI pacTBop

JIByxconeBoi HeOpraHM4eckuii ConAHoOM
pacTsop

TpexconeBoii HeopraHuyeckuii CoNAHoI pacTBop

Tun cuctembl

BoaHas
BogHan

BogHan

0AHOBanEHTHbII
CONAHOI pacTeop

JlByxBaneHTHbli

COnAHoI pacTBOp
ConAaHoit pacTBop Ha
OCHOBE LIMHKa

BoaHas

BogHan
BoaHasn

BogHan

OcHoBHaA yHKuma

KoHTponb
ruapaTauum rmH

WUHruéutop rmuvx

KoHTponb
ruapaTauuy ruH

[JleamynbraTop

[Jleamynbratop

[eamynbratop

H,S scavenger

NHrnéutop
CONEeOoTNOXEHU
WUHrnbutop
COMEOTNIOKEHUA

[ononuutenbhan
thyHkuma
KoHTponb

chunsTpauum

[wana3zon nnoTHocTe#

thyHTbI/rannon

8,4-151

11,7-15,1

84-1156

84-97
84-13
84-125

10-127

84-10

84-11
14,2-19,2

152-19,2

Kr/n

1-18

14-18

1-14

1-1,2
1-16
1-15

12-15

1-1,2

1-13
1.7-23

1.8-23

sjanpoid uonajdwon




Toprosoe
HauMeHoBaHue

DOWFROST MI*
ISOTHERM*

M-I CIDE*
0S-1L

SAFE-COR C
SAFE-COR EN
SAFE-COR HT

SAFE-SCAV* CA

SAFE-SCAV NA

SAFETHERM*

Toprosoe
HaumeHoBaHue

FILTER FLOC*

SAFE-FLOC* |

SAFE-FLOC ||

Onucauue

HuakoTemnepaTypHbIi NPoAYKT
W3onAumoHHan nakepHaa XMAKOCTb Ha
YrnesoopOo/HON OCHOBE

Buouua — He npumenaeTca B CLLA
MornoTuTenb KNCNOPOAA Ha OCHOBE CyNbhuTa

WHrnéutop Koppo3suu
WHrmbutop koppo3uun
WHrmbutop koppo3uu

Mornotutens Kucnopoaa 6es cojep>xaHua cepbl

Mornotutens Kucnopoaa

M3onuytoLlan nakepHas XUAKOCTb,
cMeLuMBaemas ¢ BOJOM, UK Ha BOAHON OCHOBE

Onucauue

MonumepHbiii hnokynAHT

NAB/nonumepHbliii hnokynaHT

MAB/chnokynaHT

Tun cuctembl
BoaHan

BoaHas
BoaHas

ConsHoii pacTBOp
ConAHoii pacTBOp
ConAHoit pacTBOp
ConAHoit pacTBop Ha
0CHOBE KanbuuA
OzHoBaneHTHbINA
COMIAHOI pacTBop

Tun cuctembl

ConsHoii pacTBOp

ConsHoii pacTBOp

ConsAHoii pacTBOp
nocne IEM

OcHoBHaA yHKumMa
AnTudopus

15

Buouua

Mornotutens
Kucnopoga

WHrnéutop Koppo3suu
WHrmbutop koppo3uun
WHrmbutop koppo3uu
Mornotutens
KMCNOpoAa
Mornotutens
KMcnopoga

Hononuutenbhaa
thyHkuma

09

TepmocTabunbHoCcTb

JlnanasoH nnoTHoCTel

¢hyHTbI/rannox

9-12

OcHoBHaA yHkuma

OnokynaHT ana
TBepAoi tasbl

®nokynaHT AnA
yacTuL xenesa

OnokynaHT ana
TBEpAoW asbl

Kr/n

11-14

[NlononuutenbHaa
thyHkuma
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ueHprl TEXHN4YECKOM noAAEPIKKKU:

XblocToH, Texac
Ten.: 281-561-1300
®akc: 281-561-1441

AGepaun, LLlotnangua
Ten.: 44-1224-334634
Oakc: 44-1224-334650

CraBenrep, Hopserua
Ten.: 47-51-577300
®akc: 47-51-576503

Bce yka3aHHble AaHHbIe PacnpoCTPaHAKTCA NCKNHYMTENLHO B LiEnAX MHtdopmauuu. Komnaxna M-I SWACO
He cumTaer cebA CBA3AHHON KakuMW-NNBO 0GA3ATENLCTBAMY, ABHBIMU WM HEABHBIMU, B OTHOLIEHMNA
TOYHOCTW U MCNONb30BAHNA YKA3aHHBIX AAHHbIX. Bce obszatenscrea u rapaHTn Ha NPOAYKLNH KOMNaHnn
perynupytotca CTaHAApTHLIMW YCTIOBUAMW AOTOBOPA O npofaxe. HukakaA WHGOpMaunA B AaHHOM
NIOKYMEHTE He ABNIAETCA KIPUAVYECKIM COBETOM UM 3aMEHOI KOMNETEHTHOT 0 KPUANYECKOT0 COBETA.
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