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[loncK onTUManbHbIX PeLLeHuid ABNAETCA 0CHOBOMONAratLLen
KoHuenuueit peatenbHocTi komnaxum M-I SWACO v onpenenaet Halwue
OTHOLLIEHNE K po6neMam, C KOTopbIMM 00PaLLIAIOTCA K HAM HaLLIK

3aKa3ulKK, K KauecTBY NpeocTaBNAeMbIX YCYT, K pa3paboTke HOBbIX
TEXHOMOT AN, A TaKXKe K COBEPLLIEHCTBOBAHNI0 NPOGECCMOHANN3MA HaLLINX
COTPYAHNKOB 1 GOPMUPOBAHIALO CTPATETIAN AANbHENLLIET0 PA3BUTHA,

[lpex e uem yenoBek HaunMHaeT
pabotatb B komnaHun M-I SWACO,
rpynnbl «LLintombepixe», Mbl cTapaemca
y3HaTb He TONbKO 00 UMEIOLLUXCA Y Hero
3HAHMAX 11 OMbITE, HO 1 0 €ro enaHuu
POAOMKATb YUNTHCA, peLaTb Npobnembl
1 0Ka3bIBaTb NOMOLLb Apyrum. (TaB xe
yactbto kKomnavuu M-I SWACQ, cotpyaHuk
nosyyaeTt fOCTYN K ro06anbHoOI cucteme
ynpasneHnsa obyueHnem, Kotopas
npefocTaBnaeT BO3MOXHOCTb NOMyyaTh
HOBbIE 3HaHWA, Y3HaBaTb 0 UPMEHHbIX
peLLeHnAX 1 cneLynanbHo pa3padoTaHHbIX
OHNAWH KYpCax, HayunTbCA TBOPYECKOMY,
KBaNnUOULUPOBAHHOMY 1 SPPEKTUBHOMY
yNpaBeHNno.

(ucTembl pacTBOpOB U peareHToB Ans 6ypenns Pejakuma 6

HauuHas ¢ uyyeHna ocHoB HemocpesCTBeHHO
BbINONHAEMOIT paboTbl, HOBblE CMeLMANNCTDI
cnomoLybio UHcTpykTopos M-1 SWACO

ObICTPO COBEPLLEHCTBYIOTCA B HE0OX0AMMBIX
obnactax ¢ Lenbio 0becneyeHna MakcMManbHoil
3(GeKTUBHOCTY HaLLMX NPOAYKTOB U YCITYT.

3a cyeT CTaHAapTU3aLmMM Nporpamm obyyalowmx
KypcoB, komnanua M-I SWACO rapanTupyet
(BOMM 3aKa341KaM N0 BCeMy MUY Camblii
BbICOKMIl YPOBEHb YCNYT, KOTOPbIii COOTBETCTBYET
0XVAAHMAM BCeX HedTerazof06bIBatLLMX
komnanuii. UuctpykTopbl M-I SWACO

TaKxe 0CyLLeCTBAAIT COOTBETCTBYHLLYIO
MOArOTOBKY NONEBOr0 NepCoHana, eciu

MeCTHble yCnoBUA paboTsl Tpebytot

NpUMeHeHNA Kakux-nnbo 0cobbix MeToz10B.

06yyeHue CnewLmanmcToB He 3akaHuMBaeTCA,
Mocsie TOro KaK OHU HauMHaloT paboTaTb Ha
mecTopoxaeHuu. bazooe 06yueHue aBndeTca
VWb HAYanoM yCneLHol Kapbepbl B KOMAaHUM
M-1 SWACO. Mbl pa3BuBaem HanpasneHus
KapbepHoro pocTa, pa3pabatbiBaem KpuTepun
KOHTPONA 1 METOZbl OLEHKM FOCTUTHYTOrO

2na Toro, yto6bl Komnanua M-1 SWACO n

e COTPYAHNKM 0CTaBaNNUCh B aBaHrapAe
JLaHHO/ 0TPAC/N MPOMBILLNEHHOCTI.



HayuHble uccnepoBaHusa n pa3pa6oTku

Komnatua M-1 SWACO unsectupyet
3HauuTeNbHble CPEACTBA B Pa3BUTHE
HayuYHO-MCCef0BATeNbCKON U NHXXEHepHO-
KOHCTPYKTOPCKO 6a3bl, a Takxe nabopatopuii

1 Q1Y 0 TEXHONOTMYECKOI NOAAEPXKKM AN
noneBbIx onepaumii. Haw nccnefoBatenbckmii

11 NHXeHepHbIN LEHTP B XblOCTOHE, TpH
MEX1YHAPOAHBIX TEXHUYECKMX LIEHTPa

— B XblocToHe, Abepaute (LotnaHaua) n
(taBaHrepe (HopBerna) — obecneunsaiot
KPYINOCYTOUHYt0 MOAAEPKKY N0 BCEMY MUPY U
npeanaraioT NHHOBALMOHHbIE peLueHis npobnem.
Hawwa 3koTokcukonoruueckas nabopatopusa B
beprene (HopBerus) npefocTaBnAeT WMpoKuii
CMEeKTp aHANUTUYeCKIX Yyr. PailoHbl aKTUBHOIO
6GypeHna u fo6bIluK, HaxoAALMeCA Ha Wenbdax

B Kanage v Poccun, B Kacnuniickom mope, Kutae,
JaTuHcKoit AMepuKe, a Takxe paiioHbl GeperoBbix
11 Mopckmx onepawnit B CeBepHoit Amepuke Tenepb
HaXOAATCA OT MOLLHOO UCTOYHUKA TEXHUYECKOIA
MOAAEPKKIA HA PACCTOAHUN TeNedOHHOrO

3BOHKA UMM HAXATUA KNaBULLN MbILLIA.

KOHTpOHb KauyecTBa, 0XpaHa TpyAa,
npombiluieHHaA 1 3Konornyeckasn

6e3onacHocTb

B KaXpoM CTPYKTYpHOM noApaszeneHun
KOMMaHI eCTb PYKOBOAMTENb OTAENA KOHTPONA
KauecTBa, OXpaHbl TpyAa, NPOMbILLEHHOI

1 3Konornyeckoii 6esonacHocty (KOTIb),
KOTOPbIil NOAYMHAETCA FONOBHOMY 0dUCY

B XbtocToHe. Hatum rpynnbl no npefoTBpaLLeHIto
noTepb Npu3BaHbl 06ecneynTb COOTBETCTBME
onepauwmii, nposoaumbix M-1 SWACO, cambim
COBpeMeHHbIM CTaHAapTam 6e30nacHoCTy.
[itaTHble cneumnanuctbl B 0bnacti 0T u b
obecneunBatoT 6€30MacHOCTb Hawmx pabounx
MNOLLAZOK, a TAKXKe pabounx NNOLLAL0K 1
6ypoBbIX YCTaHOBOK 3aKa3UMKOB, Ha KOTOPbIX
paboTatoT Hawwy coTpyAHNKK. [pynna no oxpaHe
TpyZna obecneunBaeT AeiicTBIE CUCTEMbI
yNpaBneHua, KOTopas CIeAT 3 NCTOYHUKAMU
0NacHOCTY ANA 300POBbA PabOTHUKOB 1
OpraHu3yeT KOHTPOJIb STUX UCTOYHMKOB NyTeM
NpUMEHeHNA TaknX NPorpamm Kak 3awyuta cnyxa
11 OPraHoB AblXaHWA, IproHomuka u KoHtponb
3aboneBanuA manapueil. Hawm 3akazumkin
4acTo 06paLLATCA K yCyram CneLuanicToB
HaLleil KOMNAHUN AN OLEHKN NOTEHLMANbHBIX
npo6nem no OT, (BA3aHHbIX C NPUMEHeHNEeM
HalLWX peareHToB Ha X 00 beKTax.

augolniady|

B cBoeii pabote coTpyAHUKI KOMNAHUH

M-1 SWACO gemMOoHCTpUpYI0T NpUBEPXKEHHOCTb

11 OTBETCTBEHHOCTD 3a 3aLUUTY OKpYKatoLLiedt
Cpefbl. Y Hac ecTb CnewyanbHble nabopatopuu,
BK/H0YasA TENNLY, FAe HALLW CeLuanucTbl

B 0611aCTH OXpaHbI OKpYXaloLLeil cpespl
MPOBOAAT pacLUMpeHHble UCCNef0BaHNA Ha
TOKCUYHOCTb, Briopa3noxeHue, NpUroaHoCTb

K nepepaboTke, NOBTOPHOMY UCMONb30BaHMI0
nT.p. B 6onee wmpokux maciwtabax, BHUMaHme

K 3KOMI0rMYeCKIM BOMPOCaM 1 NPOYeccnoHanbHble
3HaHUA ABNAIOTCA ABUXKYLLMMU CUNaMU Pa3BUTUA
HanpaBeHna feATENbHOCTY HalLeil KoMnaHuu
«JKonornyeckme pewwennay. Hawm npuHLmMnbI
paboTbl N0 AaHHOMY BOMPOCY BbIpaaioTca

B CO3J1aHUN NINHEITKN HedTenpoMbICIIOBbIX
peareHToB 1 IKOTOKCMKONOTMYeCKOoil
nabopatopun B beprene, Hopserus.

Komnanua M-1 SWACO npogonxaet
0CTaBaTbCA NuAepom bnarofapa Tomy,

4YTO Mbl NPUCTYLLMBAEMCA K NOXKENAHNAM
3aKa3unKoB 1 JoBepAeM CBOMM COTPYAHUKaMM
pa3paboTKy cneumani3upoBaHHbIX

peLueHuii s pa3peLueHna ux npobnem.
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Pewenuna ana bypeHus

(1CTembl pacTBOPOB U peareHToB

ana bypenus
= 06ycTpoiicTBo 6ypoBoii NNOLAAKY 1 NPOEKTHO-
IHXeHepHoe obecneyeHne

= [IporpammHoe obecneyetue
= bypoBble pacTBOpbI M 406BKK
ALPINE SPECIALTY CHEMICALS®
FEDERAL' Wholesale

HDD Mining & Waterwell

= TexHuueckas noaaepka

Kontponb copepanua Tepaoil dasbl,
KOHTPONb AJaBNEeHnA U yTUAn3auma
0TX0[10B
= [IpoeKTupoBaHue 060pya0BaHIA
— KoHTponb conepkaHuA TBepAoil Gasbl
— (nctembl 04mncTKM
— MpurotoBnenue bypoBoro pacTBopa
— Bubpocuta
— (UTOTMAPOLMKNOHHDIE YCTAHOBKM
— Lentpudyrn
— CUCTEMA OBPABOTKI PACTBOPOB' (FPS)
= (06paboTka 1 TpaHCMopTUPOBKa OyPOBOro LuaMa
m (CeTku Ans Bubpocut
® 33KauKa 0TX0/0B B nnact
= (6paboTka bypoBoro Lnama
m KOHTpONbHO-M3MepUTeNbHbIE NpU6OpLI
= JlononHuTeNbHas 06paboTka pacTBOpoOB
m (Quuctka emKocTeit
= OyuCTKa NNacToBoi BoAb
= YTunu3auma otxonoB A06bium

Cucrembl pacTBOpOB U peareHToB AnA 6ypenna Pegakuua 6

HedrenpombicnoBble TexHoNOrUM
L] CI'IeLlI/IaJ'IbeIE XUMpeareHTbl nycnyru

= [logroToBKa naacToBOiA BOAbI 1 KOHTpPONb
coJiepXaHua necka

= YnaneHue ConeoTa0XeHNii, 04ncTKa ot
3arpA3HeHNs eCTeCTBEHHbIMM
Pa/M0aKTUBHbIMU MaTepuanamu v ycnyrv no
BbIBOAY U3 dKCMAyaTaLun

= Ypnanetue H,Suptymn

= [IpoTUBOTYpOYNEHTHbIE NpUCAAKM

= KomnneKcHoe ynpasneHiue xumpeareHTamm
= (6paboTka 1 nepesaya AaHHbIX



Mugkoctu, cuctembl U CneLManu3mnpo-
BaHHbIe UHCTPYMEHTbI ANs 3aKaHYMBa-

HUA CKBaXXUH

L Pa(TBOpr [ANA NepBUYHOr0 BCKPbITUA
NPOAYKTUBHbIX NNacToOB

= XnAKoCTY 3aKaHUMBAHNA
= [lakepHble XMAKOCTY 1 pa3pyLUNTENU KOPKIA

= [IporpammHoe obecneuetue ans
3aKaHuMBaHUA

= (uctembl ana KOHTpONA ¢I/IJ'IpraLlI/IVI

= PeareHTbl AnA 6ydepHbIX XuaKocTeit
1 KMAKOCTeN 3ameLLeHna

L MH(prMEHTbI INANOAr0TOBKMW CTBONA
CKBaWHbI

= (060pyaoBaHue GUALTPALMN KUAKOCTEl!

bypeHue Ha enpeccum, KOHTpONb
AaBneHUsA B0 Bpems OypeHus u yconyru

@balance*
m POTOpHbIE YCTbEBbIE TEPMETU3ATOPbI
— Huskoro gaBnexus

— Bblcokoro faBnenua

= (6opynoBaHue ANA cenapaLmn XUAKoCTeid
— Ta3ocenapaTopbl ANnA 6ypoBbIX pacTBOPOB

— JIETA3ATOPbI

— TONHOE YAEPXAHUE TA3AT (Cuctema TOGA)
= 060pyLoBaHue ANA KOHTPONA NOTOKA

- [Jlpoccenu

— [lpoccenbHbie Manndonbabl

— [ynbTbl ynpasnenua apoccenem

= 060pynoBaHue AnA U3MepeHna pacxoaa
— Ta3oBblit pacxopomep CARBONTRACKERT

CucTeMbl PacTBOPOB U peareHToB Ans Gypenns Pegakuma 6
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KomnnekcHble peLueHna:

KOMIUTEKCHBIE PELUEHWA )1 YKPENNEHWA CTBONA CKBAXWHDI

(I-BOSS)

JKCKNHO3MBHAA KOMMNEKCHAsA
TEXHONOrA ANA yKpenneHna
CTBONA CKBaXMHbI [-BOSS' sBnaeTcs
PEBONOLMOHHBIM NOAX00M,
N03BONAKLLMM MUHUMI3MPOBATH
HENpoAYKTUBHOE BpeMs
COKpaTUTb pacxofpl Ha bopbby

C HeYCTOMYMBOCTbIO CTBOMA
CKBaXMHbI 11 NOMNOLLEHNAMY
6ypoBoro pacTBopa.

MpuHuun pa6otbi

Texxonorus |-BOSS 06beguHseT B cebe
XUMUYECKIE 1 MEXAHUUECKIE METOAIbI,

a TaKxe NporpaMmHoe obecneyenue ans
PeLLEHNA TeXHUUECKIX 3af1au, KOTopble

B KOMMNNeKce N03BoNAT 3GdeKTUBHO yKpenuTh
CTEHKM CTBOMA BO BPEMA CTPOUTENbCTBA
ckBaxuHbl. Metop I-BOSS He 0673aTenbHo
npeAoTBPALLAET TpeLynHo06pa3oBaHme, HO
M03BONAET YNpaBAATH CYLLECTBYOLUMY U/
unu 06pa3oBaHHbIMM BO BpemaA bypeHua
TPeLLMHAMM ANA NOBbILEHNA HANPAXKEHNI

B CKBAXIHE, YMeHbLIEHUA PacnpoCTPaHeHs
TPELUYH U TepMeTU3aLMM CTBONA CKBAXMHDI.

B cuny oTcyTCTBYMA yHMBEpCanbHOro cnocoba
yCTpaHeHus Bcex npobnem, BO3HMKAHLLNX BO
Bpema bypeHus, pewuenus -BOSS ocHoBbIBatoTCA
Ha NPOBePeHHbIX METOANKAX U UHTErpupyioT
3nemeHTbl, HeobXoAMMbIe ANA LOCTUKEHNA
YCNELLHOro pe3ynbTaTa No KaxAoi CKBaXUHe.
3T0T MeTOA N03BONACT BECTYU CTPOUTENBCTBO
CKBaXITH B 30HaX C HU3KIM rPafineHToM
rapopaspbiBa Nacta, uto obecneunaer
3HauuTeNbHOE COKpaLLeHIe 3aTpaT Ha
6ypeHue, yMeHbLUEeHe HenpoAYKTUBHOTO
BPEMeHU 1 aXe BO3MOXKHOCTb UCKNIOUEHUSA
0[1HOIA 00CaZHOI! KONOHHDI.

MexaHu3m yKpenneHns cTBona ckBanHbl
cnomolybio TexHonoruu I-B0SS
MTpuHUMANanbHOe pa3nnune Mex Ay NPOCTbIMI
CpencTBamin 60pbObl C NOrNOLLEHMAMM U
peLueHNAMN ANA YKPeNaeHNa CTeHOK CTBONA
CKBAXMHDbI COCTOUT B TOM, YTO MaTepuabl

AnA 60pb0Obl C NOrNOLLEHNAMM HaNPaBNEHbI
UCKNIOUNTENbHO Ha YMeHbLUEeHMe NoTepb
roToBoro 6ypoBoro pacTBopa. Ykpenneue
CTeHOK CTBONA CKBaXMHbI ¢ I-BOSS HanpaBneHo
Ha NpefoTBpaLLeHue TakuX NoTepb 3a cyeT

NOBbILIEHNA BUAUMOT0 rpafineHTa ruapopaspbisa.

3707 3¢ deKT focTUraeTca nyTeM yBennyeHus
KOJIbLIEBbIX HaNPSAXeHMiA, repMeTU3aLnm
UCKYCCTBEHHO 06pa30BaHHbIX 1 CYLLECTBYIOLMUX
TPELLYH U M30ALMIA KOHLA TPELLMH BO
n36exaHune ux JanbHeiLLero yanuHeHus.

Takas cxema pacnpefesneHins HanpsxeHuit
0yeHb NOX0Xa Ha MOANOPKY apkiu NPy NOMOoLLN
3aMKOBOT0 KaMH#, TaK Kak B JaHHOM Clyyae
BbINONHAETCA PACKNMHUBAHME U YAEPKUBAHNE
TPELLMH OT CMbIKaHWS, C NOCEAYIOLLMM
YAEPKAHUEM VX B TAKOM COCTOSHUIA MIPK
MOMOLL MATepUaNoB ONpeaeneHHoro
(PAKUMOHHOr0 COCTaBA MY XUMPEareHToB.

MnanupoBanue nepep Hayanom GypeHus
cnpumeHenuem I-BOSS

Bo Bpems nnaHMpoBaHMA CNeLManicT KOMNaHun
M-1 SWACO cobupaet faHHble 0 CKBaXMHe

11 CTIONb3YET TEXHONOMNM, POrPamMMHOe
obecneueHue 1 nabopatopHoe obopyaoBaHue
komnaHuu M-I SWACO ana onpegenexua
He00X0MMOr0 COUeTaHUs MATEPUASIOB.

ITV TEXHONOT N BKNKOYAIOT:

= [porpammy OPTI-STRESS ana pa3pabotku
peLLeHuii Ha 0CHOBE UCMONb30BaHNA
MaTepyanoB onpeeneHHoro GpakLMOHHOro
(0CTaBa

Mpenmywecrsa

= CHuxeHue GunbTpaLmu B CTBONE
CKBAXMHbI

= YMeHblLUeHWe HenpoayKTUBHOO
BpemeHH

= B03MOXHOCTb OYpPEHIA CNOXKHBIX
HeTerasoHOCHbIX NN1acToB

L I'Ipvlmeueume B UCTOLLIEHHbIX 30HaX

= CHIKeHUe KonnyecTBa npuxsaToB
KOMOHHbI

= B03MOXHOCTb UCKMIOUEHNA OHOIA
unu 6onee 06cagHbIX KONOHH

= (oKpalLeHune 06beMOB 0TX0L0B

= (oKpalLeHue 3aTpaT Ha
CTPOUTENbCTBO CKBAXMHbI

= JlabopatopHoe ucribiTaTebHoe 06opynoBatxue,
cnewyanbHo pa3paboTaHHoe i OLeHKM
1 NPeaBapUTENbHOrO NNIAHMPOBAHNS, BK/II0YaA
— Tectep AnA onpeAeneHms NoroLeHuit
B 10PO/E NP BLICOKOM JaBJIEHIN

— Tectep ana onpefeneHna NornoLeHni
B NOpoZe NpY HU3KOM aBNeHIN

— Mpun6op AnA ncnbiTaHNA rMAPOpa3pbIBa

— LunuHapuueckyio kKamepy ruapopaspbiaa

BypeHue u KoHTponb

B npouecce ctpontenncta ckBaxutbl M-I SWACO
CNONb3YyeT 3aNaTeHTOBaHHOE MPOrpaMMHOe
obecneueHue, cneumanbHble NPOAYKTbI AN
yKpenneHua cTona CKBauHbl, UCNbITaTeNbHoe
060pyfoBaHKe 1 METOAMKIN ANA MOUCKa Hanbonee
BbIFOJHbIX PeLUeHInit A1 KOHKPETHOI CKBAXMHBI.
B npouecce 6ypenua ot6op npob B pexxume
peanbHoro BpeMeHH, KOHTPONb 1 BHECEHUe
U3MeHeHWii N03BONAIT ONTUMU3NPOBATL
MpOoLecc yKpenneHna CTeHoK CTBONA CKBAXMHbI

B ONpefeNneHHbIX yCnoBuax bypeHus.

KomnnekT 3anaTeHToBaHHbIX NPOrpamm
UCNONb3yeTca ANA KOHTPOAA onepavmi,
KOTOpbIe, NOMUMO APYruX GYHKUHA, N03BONAKT
BbIABNATb MOTEHLUANbHbIE NPO6AEMbI

W CO3,aBaTb BUPTYaNbHblil CHUMOK NoBeJeHua
pacTBOpa B CKBaXiHe BO BpemA bypeHus.



WckyccTBenHo 06pa3oBaHHbie BHelHee oxaTie nnacra: Tam, rae Matepuan ana
TPeLLVHbI: BOBEMA-OypeHiFMaTepan YKPeNIeHNs CTEHOK CTBOMA CKBAXKUHBI BKINHY-
[N YKPENNeHus CTEHOK CTBOMA CKBaMHBL BETCA B HCKYCCTBEHHO 0Bpa30BaHHbIE
3aM0NHAET TPeLLVHbI M0 Mepe X

P P TPELLNHbI, OH BbI3bIBAET CKaTue

06pa3oBanus. IToT MaTepuan
BLINOTHACT Ty KE GYHKLG, CTEHKICTBO7IA CKBAXMHbI, K0T/

4TO 11 33MKOBBIiA KameHb-apKils OHa BBITECHACT NOPOAY NnacTa.
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Korna noa faBneHuem 6ypoBoro pacTopa BOSHIKIET AROPaspaIE;
PacTBOp 3aN0/HACT NYCTOThl-PackpbIBARMX-AC e XHOPaHOKAMATEPHAR
[NA YKpenneHus CTeHOK CTBONA CKBaMHBHONDEAEAEHEOFOBARLIOHHORD
(0CTaBA He CMOXET NPOVTI B-OTBEPCTIAS, STOTTIEOHECChACKANHIS RIS
«BbIKUMAET» NOPO/Y NACTa HAPYKY-HO THEPEMETPY CEBOaCKBMIARBI:

BHewwHee cxatunen YKpenneHne CTeHOK CTBOMA CKBaXiAHbl.

Mocne Toro kak bypoBoii pacTBOp 3anepT B TpeLLinHe 3anpobKoiy
00pa30BaHHOI MaTepranoM Ay KpeeRU TR0 CKRAKIHEL
OUNbTPAT NEPETEKIET B HOPUCTDIE TIACTbRVE T LA S AP BIBACTCs
B HenpoHuLiaembIx NnacTax, e QUAbTPaT He MoerEpeTeds;
npo6Kka, 06pa3oBaHHan MaTepUaOM ANRYKPERREHIECIEORS
CKBaXUHBI, JOMKHa NONHOCTHH KORBMATHPOBATh-IDEHHY:
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Mepenap aBnexus pacTBopa 8 ApeAehiax petdit:
nepeqaeT BbICOKYI0 CUNTY CKaTIs Ha POOKY;00pa3eBak= /
HYI0 MaTePUANOM A1 YKDETIEHILF-CTBOIA EKBASKAHBE;
TaKiM 06pa3om, MOAAEpMBas.CKATHECTBOA:

MpumeHeHue

(rparterus I-BOSS aBnAeTca uaeanbHbim
BAPUAHTOM A1 NPUMEHEHNA HA 3peNbIX
MEeCTOPOXKAEHNAX, CKBAXMWHAX C 6oNnbLIMM
OTXO[I0M OT BEPTUKaNM, CKBAXKMHAX CNOXHOIA
KOHOUrypaumu, 30Hax ¢ HebonbLLoii pasHuLiedt
MeX [y NOpOBbIM fiaBNeHNeM/TpafneHToM
rUApOPa3pbIBa U Npu bypeHum Xpynkux unm
WCTOLLIEHHbIX 30H BbILLE NPOEKTHON FNy6UHDI.
IT0 MHOT03TanHas MeToA0M0r A, KoTopas
HAUMHAETCA C aHaNN3a CKBAXKMHbI Nepes
Hauanom bypeHus, ycTpaHaeT Heo6XoANUMOCTb
BOCCTaHOBUTENbHbIX 06paboToK nocne
0CTaHOBKM NoTepb 6ypoBOro pacTeopa,
KOTOpbIe YacTo He MPUHOCAT ycnexa.

Kpome Toro, komnnekcHas cuctema I-B0SS
BK/IH0YAET 3aNaTeHTOBAHHYH TEXHONOTMIO
MANAGED PARTICLE-SIZE RECOVERY*
(«YnpaBnAaemoe BoCCTaHOBNEHUE QPAKLIUOHHOTO
(0CTaBav), KOTOpas No3B0AAET nepepabaTbiBaTh
MaTepuanbl nA YKpenaeHua CTeHoK cTeona
CKBAXMHDI, COKpaLLas 06bem 0TX0f0B bypeHusa
1 Npo6neMbl Npu 0UMCTKe. B Lienom komnnekc
petweHuii I-BOSS cHmxaeT 06bem 0TX0A0B,
BO3HUKAIOLLMX B pe3yNbTaTe NPUroToBNEHNA
6onbLumx 06bemoB 6ypoBoro pacTopa ans
KOMNEHCALMI NOTEPb B CTBOJE CKBAXMHbI.

0cobeHHOCTH

= [16Koe petLeHne, KOTOPOE MOXKHO
MOANOULMPOBATH COMACHO TPEGOBAHUAM
KOHKPETHOI CKBaXXUHbI

= OnTIMYM3aLKs C NOMOLLIbIO KOMIBIOTEPHbIX
nporpamm

= JlcnbiTaTenbHblii annapat Ha 6ypoBoii

= \geanbHo NOAX0ANT ANA NPOHULAEMbIX
nnacroB

= /IHHOBALMOHHOE PELLEHME AN NPUMEHEHNS
B IMHUCTBIX 1 KaPOOHATHbIX NNIacTax

= B03MOXHOCTb BOCCTAHOBEHNS KONIbMATaHTOB

= }I3MepeHue pa3MepoB YacTyL B pexume

peanbHOro BpEMEHU NI HENoCpeCTBEHHOM
MCNoNb30BaHUM MaTepuana

BUHAMAd JIAHINRLLINOY

(5509-1) I9HIKYEN) YLI0L) BUHILLUIANA BUT BUHIMId JI9HINILLIWON
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KomnnekcHble peLueHna:

OPTI-STRESS

OPTI-STRESS ' — 310
3aMaTeHTOBAHHbII KOMMNEKT
NHXXEHEPHOro NPOrpaMMHOro
obecneyenua, npuMeHAEMbII
NPy NPOEKTUPOBAHNM METO0B
06paboTKI C MCNONb30BaHNEM
MaTepuranoB AnA yKpenneHua
(TBOJMA CKBAXKMHbI

MpuHyun paboTbl

B naHHoii nporpamMme ncnonb3yeTcs KoHuenuusa
|-BOSS, Kacatowanca pacumpeHua KoNbLEeBOro
(OKpy>HOr0) HAaNpAXeHWA, ANA pacyeTa WHPUHbI
TPELLMHbI, KOTOPYH0 HEOOXOZIMMO IOCTYD,
MPUMEHASA HYXHOe JaBIIEHMe B CKBAXKIHE, 3 TaKXKe
ANA NOCAeAYIOLEro pacyeTa ppakLMoHHoro
(0CTaBa MaTepUanoB ANA yKpenneHus cTeona
CKBAXMHDbI, UCTIONb3YeMbIX A 3aMONHEHNS,
PACKNMHUBAHUA U KONbMATUPOBAHIA TPELLMH.

OPTI-STRESS BKntoyaeT Tpu OCHOBHbIX
KOMMOHEHTa ANA pacyeTa

= |LnpuHbl TpeLHbI

= (6LLeli KOHLLEHTpaLMN CMeck MaTepuanos ana
YKpenneHna cTeona CKBaKuHbl, HEOOXOANUMbIX
ANA KObMATaLWm 1 repMeTM3aLmi TPELLMHbI

= (DpaKLMOHHOTO COCTABA U KOHLEHTPALY
OTAENbHbIX MAaTEPUANOB B COCTABE CMECH ANA
YKpEnneHns CTBoNa CKBaXMHbI

B nporpamme OPTI-STRESS npumensetca
BePOATHOCTHbIA METOZ, KOTOPbII MCNONb3YeT
anpuopHyIo HeonpeAeneHHOCTb MaTepuanos ANA
yKpenneHna cTBoNa CKBaXMHbI B CBOACTBAX MOPOAbI
1 napametpax bypenus. B ocHoe nporpammbl
ncnonb3yetca dopmart Excel v oHa aBnaetca

yacTbro 060NM0YKN yNPaBNEHNUA MHXKEHEPHBIMI
nporpammamu (ECCP) komnanun M-1 SWACO.

Jins BbINONHEHNS PacyeToB NONb30BaTeNb

BBO/UT ZJaHHbIe 0 Pa3NNYHbIX CBOWCTBAX NNacTa

1 IMEIOLLMXCS MaTEpPUanoB AnA yKpenneHus
(TBONA CKBaXUHbI. [Iporpamma UCnonb3yeT MeTo
KOHEYHO-NEMEHTHOr0 aHau3a, NpUMeHAEMOro B
reoMexaHuKe s pacyeta WinpuHbl TpewymH. Mocne
TOO KaK PacyeT LWMPHHBI TPELLUHDI BbIMONHEH,
nporpamMma nop6upaeT CO0TBETCTBY 0Ll
dPaKLMOHHBIi COCTAB 1 COYETAHNE MATEPUANOB ANA
yKpenseHns CTBoa CKBaXWHbI, UCMOMb3yeMbIX ANnA
KONbMaTaLuy, packMHUBAHUA U TePMETH3aLMN
TpewuH. lpu 3TOM NoAAEPXUBAETCA Tpebyemoe
HanpsXeHue B CKBaXWHe, N03BoNAI0LLee
MCNoNb30BaTh 3afjaHH0E CKBAXKMHHOR

JaBfeHue B pa3pabaTbiBaembix nnacTax.

B cuny Toro, uto BCerga npucyTCTBYyeT HekoTOpas
MOrpeLUHOCTb B NapaMeTpax, NCnonb3yemblx

[U1A PacyeTa WMPUHDBI TPELLUHbI, B IPOrpaMmme
OPTI-STRESS npumeHAeTcA aHann3 MeToAoM
CTaTyeckuX ncnbitanmil («metog MoTe-Kapno»).
[JlaHHbIi MeToA NpeAnonaraeT BbiMofHeHue ThicAYN
pacyeToB, AnA KOTopbIx 6epyTca CyyailHble
3HaueHNA BBe/IeHHbIX NapaMeTpoB B Npesenax

11X MIHTEPBAJIOB NOTPELUHOCTY 11 B NpoLiecce
€0371aeTCA KpUBaA pacnpeaeneHuns BepoATHOCTEN,
TaK KaK LUMPMHA TPeLLMHbI YYuTbIBANACH NpY
BBe/ieHUN napameTpoB. (Mecb MaTepuanos

ANA yKpenneHna CTBoNa CKBaXMHbI MOXKHO
paccyuTath AN Kax /ol TOYKM Ha 3TON KpUBOI.

Mpenmywecrsa
= YcnewHoe npuMeHeHue cTpaterim
YKpenJieHnA CTBoJ1a CKBaXUHbI

= CHKeHWe norpeLLHoCTeli

= MuHUMU3aLNA HeNpoRYKTUBHOMO
BpEMeHH

= [IpenoctaBneHue TOYHbIX 1 ObICTPbIX
peLLeHuit 0THOCUTENbHO
NCnonb3yembiX NpoayKToB

= CHKeHWe 3aTpat Ha bypeHue
= YnyyweHne KOHTPONA CKBaXMHbI

MpumeHeHue

3anateHToBaHHaA nporpamma OPTI-STRESS
UCNONb3yeT AaHHble O CKBAXKMHHOM JaBNeHNN 1
reomexaHuueckux CBoicTBax paspabaTbizaemoro
nnacta (npegocTapnsemble HepTe00bIBalOLLEN
KoMNaHuelf) AN pacyeTa BEPOATHOCTHON
LMPWHbI (PacKpbITUA) TPELUMHbI. 3aTem
nporpamMma nogbupaeT onTUManbHyto

CMeCb MaTepu1anos AnA ykpenneHna creona
CKBAXMHDI Ha 0CHOBAHMYN UMetLLeroca
dpaKLMOHHOT0 COCTaBA U BbINONHAST

pacyeT HeobX0UMbIX KOHLLEHTPaLMIA.

0co6eHHOCTU

u Conepmmr TPU KOMMNOHEHTA ANA onpeaenesna
LUMPUHDI TPELLMHDI, KOHLEHTpaLIMN
MatepuanoB AnA ykpenneHua cteona
CKBAXMHbI 1 GPAKLMOHHOTO COCTaBa

= 3anaTeHTOBaHHOE NPOrpaMMHO-TEXHUUECKOE
CpeACTBO

= Jlcnonb3oBaHue BEPOATHOCTHOMO MOAX0Aa,
B OCHOBE KOTOPOr0 NIEXMT MOANNPOBaHIE Mo
meTopy MonTe-Kapno

= BepoATHOCTHaA MofeNb MUHUMU3NPYeT
MOTPELLHOCTH

= |Acnonb3oBaHue KoHLenuum paclunpenna
KONbLIEBOr0 HAaNPAXeHUA



3anaTeHTOBaHHbII NPOrPaMMHbIA
naket OPTIBRIDGE " aBnsetca
NHCTPYMEHTOM J1A TOYHOTO W
6bICTPOro NoAbopa KoNbMaTaHToB
Tpebyemoro pa3mepa.

MpuHymn pa6oTbl

MepBbiM LWarom npu pa3paboTke pacTBopa,

HE HapyLaloLLiero KoNNeKTopckne CBOWCTBA

nyiaCTa, ABNAETCA onpefeneHne naeanbHoro
(paKLUMOHHOTO COCTABA KOJIbMaTaHTa.

Mpu ncnonb3osaxum nporpammbl OPTIBRIDGE,
uHxeHep M-1 SWACO BHOCUT faHHble 0
nnacte 1 06 MMerLLUXCA NPOAYKTaX. 3aTem
nporpamma onpesenseT onTUManbHblil
COCTaB CMECH Ha 0CHOBE JO0CTYMHbIX

MECTHbIX KONbMaTaHTOB AA 3Q$eKTUBHOI
repmeTN3aLn NOBEPXHOCTY NNacTa.

Mporpamma OPTIBRIDGE coBepLueHcTByeT
nonynApHyio TEOPYIo MAeanbHoi YyNakoBKM,

B KOTOPOIA MCNOb3YeTCA rpaduyeckmit
noAXoA ANA onpefeneHua onTUManbHoro
rpaHyNOMETPUYECKOro COCTaBa KoNbMaTaHTa
B COOTBETCTBUY C XapaKTepUCTMKaMM
KOHKpeTHoro nnacta. B ocvose Teopum nexut
UCCNe0BaHIe BCEX NOP B KOHKPETHOM nacTe
1 onpegeneHue rpaHynoMeTpUYecKoro cocTaBa
MaTepuana, Heo6xoAnMOoro AnA NOAHOro
3aKynopuBaHIA BCeX NOPOBbIX KaHANOB.

OPTIBRIDGE penaet 60nbLwuoii war Brepes:

B NpOrpaMMe CNoNb3yeTca MaTemaTiyeckas
MO/I€Mb, 0CHOBAHHAsA Ha MAKCUMANbHOM
pa3mepe nop (npasuno d%).

CnomoLLbIo 370/l NPOrpaMMbl UHXeHepbl

M-I SWACO aHanu3upytoT AaHHble KOHKPETHOTo
NNacTa, BKNI0YasA MakcMManbHblii pasmep nop,
MPOHULIAMOCTb /AN AUaMeTp 0TBEPCTUi
3a00/HbIX QUALTPOB, U CONOCTABAAIT 3TU

MporpamMmHoe obecneyeHue 41 MOLENNPOBAHNS GYpOBbIX PaCTBOPOB:

[JaHHble CUHPOpMaLWeld 0 KoNbMaTaHTax.
licnonb3ys AanHylo Mofenb, nporpaMmma
OPTIBRIDGE aBToMaTnyecku Co3faeT Lienesyw
KpUBYI0, XapaKTepU3yIoLLyt ONTUMANbHYI0
CMeCb YacTuLl, HeobX0AUMbIX AN YMeHbLLEHUA
NPOHUKHOBEHMA TBepAOI (a3bl u punbTpata

B nnact. Kak Tonbko BbibpaHa onTumanbHas
CMecb, MOXHO 1erko nogo6patb uaeanbHoe
COOTHOLLIEHUE KONbMATaHTOB OTHOCUTESbHO
XapaKTepUCTUK JAHHOTO NNacTa.

Tak kak nporpamma OPTIBRIDGE ananu3upyet
XapaKTepUCTIKN KOHKPETHOTO NiacTa I
COMOCTaBAALT UX C JOCTYMHbIMM B BaLLeM
pernoHe KonbmaTaHTami, Bam He NpuaeTca
XAaTb WA HECTU SONONHUTENbHbIE 3aTpaTbl
no JocTaBKe Matepuanos. bonee Toro, 3107
BbICOKOIQEKTUBHBINA NPOrpamMMHbIil NakeT
MOMOraeT CiefiuTh 3a Hanuuuem Tpebyemoro
YPOBHA TBEPAOI (a3bl B cUCTEME PacTBOPA,
4YTO NO3BONMT BaM MAKCUMasbHO NOBbICUTH
NpoLecc KOHTPONA coAepXaHus TBEpaoi
(asbl, nopaepxiuBan Npu STOM TOUHbIIA
(QPaKLMOHHBIN COCTAB KONbMaTaHTa.

OPTIBRIDGE

Mpenmywecrsa

= YMeHbLUeHWe NoBpeXaeHnii
KONNEKTOPCKMX CBOIACTB
MpoAyKTUBHOrO NiacTa

= [lop6op KONbMATaHTOB Ha
0CHOBAHIM (aKTUUECKNX IaHHbIX

= CHWXeHWe MaTepuanbHbIX 3aTpat
= OnTumu3auua 2o6biun

= [IpegoTBpalLeHue NPOHNKHOBEHUA
pacTBopa B nnact

MpumeneHue

[Tporpamma OPTIBRIDGE ncnonb3yetca ansa
noa6opa onTUManbHoii C(Mecy KoNbMaTaHTOB,
NPy 3TOM NPUMeHeHIe Teopuu UAeabHol
YNaKoBKY N03BONAET MUHUMU3MPOBAT
NPOHUKHOBEHIE PacTBOPa B NecuaHble
konnektopbl. OPTIBRIDGE Takxe moxet
1CNONb30BATLCA ANA ONTUMU3ALIMN CMECH

Ha 0CHOBaHWUM aMeTPOB OTBePCTHiA
GunbTpOB, KOTOpbIE 06bIYHO NPUMEHAIOTCA
Npy 3aKaHYMBAHMN CKBAXKMHbI HEOOCaXKEHHBIM
cteonom. lMporpamma OPTIBRIDGE ucnonb3yet
rpaduyeckuii noaxod AN onpedeneHna
ONTMMANbHOTO FPAHYNOMETPUYECKOTO
(0CTaBa KONIbMATaHTOB B COOTBETCTBIM

C XapaKTepUCTUKaMI KOHKPETHOro nnacta.

B OPTIBRIDGE ucnonb3yiotca faHHble 0
pa3mepe nop, NoNyyeHHble B X0e aHanu3a
TOHKMX CPe30B, UnN MHdopMaLns o
MPOHMLIAEMOCTM NNIACTa, KOTOPbIE B COYETAHUM
conpefeneHHbIM GpaKLMOHHbIM COCTaBOM
KONIbMaTaHTOB NM03BONAIT ONpesenuTh
nocefoBaTENbHOCTD UAEaNbHOI YNAKOBKM.

0co6eHHOCTU

= ToYHbIi n0n60p KO/IbMATaHTOB MeCTHOr0
npon3BoACTBa B COOTBETCTBUN C
XapaKTepucTMKamn NpoAyKTUBHOIO NacTa

= [IpuMeHeHue B pacTBopax ans
NEepPBUYHOrO BCKPbITUA, 00paboTKM
B C/Iy4ae MorOLLEHMi pacTBOpPOB,
KUAKOCTEN ryLUeHns, ANA KonbMaTaumuu
TPeLMH 1 NepdopaLMOHHbIX KaHanNoB

= lcnonb3oBaHue GakTUYeCKMX AaHHBIX O
CBOICTBAX KOHKPETHOr0 MN1acTa v JOCTYNHbIX
KonbMaTaHTax AnA ¢opMupoBaHus
ONTUMaNbHON GUALTPALMOHHOI KOPKM

1901491140 :90dogLred xiagodAg BuHeaoduLaToW BIT 3MHIKILIAQ0 J0HWWed1od)|
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MporpamMmHoe obecneyeHne AN MOLENPOBAHNS GYpOBbIX PaCTBOPOB:

PRESSPRO RT

Ycnyra PRESSPROT RT ot

komnanun M-1 SWACO — 310 He
NMeEtoLLIasA aHaNoroB cucTema
TEXHOMOrNYeCkoi NoAAepXKI Ha
0CHOBE CneLyanbHO C03aHHOT0
naKeTa nporpamm, KOTopas MoxeT
paboTaTh KaK yaaneHHo, TaK 1 Ha
6ypoBoii nnowazake. B JaHHOM
3anaTeHTOBAHHOM MHHOBALIMOHHOM
MporpamMmMHOM 06ecneyeHun
MCNONb3YIOTCA JAHHbIE U3MepeHNit
Ha NOBEPXHOCTU ANA pacyeTa
npoduneli LaBNEeHNA B CKBAXKINHE
1 CBOICTB pacTBOpa B peasibHoM
BpeMeHI BO BpeMA OypeHus,
CMYCKONOABEMHbIX OnepaLyii

W [PYruX BaXHbIX pabor.

MpuHuun pa6otbi

Cucrema PRESSPRO RT ucnonb3yet npoBepeHHble
TexHonorum u3 mogynsa VIRTUAL HYDRAULICS

11 0TO6PAXAET OCHOBHbIE BHYTPUCKBAXKUHHDBIE
npouam 1 CBOICTBA PaCTBOPOB B peasibHOM
BpemeHH Ha rpadukax SNAPSHOT, koTopble
MOCTOAHHO 0OHOBNAGTCA N0 Mepe NoNyyeHna
JaHHbIX BO BpemaA 6ypoBbIX 1 CNYCKONOAbEMHDIX
onepauui. B o pems kak VIRTUAL HYDRAULICS
M03BONIAET OCYLIECTBNATD TOUHOE NTAHUPOBaAHME
11 aHaN3 YyBCTBUTENbHOCTH, CUCTEMA

PRESSPRO RT 3amblkaeT uukn obpaTHoli cBA3M

33 CYET MOHUTOPMHIA TEKYLLMX YCNOBUIA,
MoMoras nepcoHany BHOCUTb U3MEHeHUs B
pexumbl 6ypeHna 1 3apaHee NaHUPoOBaTh

MeponpUATMA N0 yCTPaHeHWI0 HenpeABUAEHHbIX
cutyaumit. Mopyns VH RHECON ' 3aBepLuaet
WHQOPMALNOHHDIIA LKA, C034aBaA NPOTHO3bI
Ha 0CHOBe TeKyLL X pabouux napameTpoB.

Ycnyra PRESSPRO RT HesameHnma Bo BpemsA
6GypeHua n cnyckonobeMHbIX onepawuii
CneumanbHo paspaboTanHblie mopynu PRESSPRO
RT npepoctasnatoT Heobxoaumyt uHdopmaLmio
000 BCex CBOICTBAX PaCTBOPOB B CKBaXIHE.

= [Iporpamma DRILLPRO RT o6pabatbiBaer
KpUTHYecKe napameTpbl, KOTOpble
Heo0X0AMMO yunTbIBaTb BO BpeMA
OypeHna ckBaxuHbl. Bnepsbie npodunn
3KBUBANEHTHOI LMPKYNALMOHHON
nnotHocT (ALM) paccunTbiBaloTCA
1 0T06PAXAIOTCA eXeceKyHAHO BO
BpemaA 6ypeHua 1 HapaLynBaHusa

= [porpamma TRIPPRO' RT paccunTbiBaet u
0T06paaet B peanbHOM BpeMeHH NapameTpbl
pacTBopa npy cnycke v Nofbeme 6ypunbHbIX
Tpy6 1 yCTaHOBKe 06CaAHOI KONOHHDI,

T.e. B CUTYALNAX, B KOTOPbIX CKBAXMUHHbIE
YCNOBUA MOTYT U3MEHATHCA 04EHb ObICTPO

= [Iporpamma SNAPSHOT RT npegoctaBnaet
HenpepbIBHOE rpaduueckoe
oTobpakeHne npodunei 3abos

= [Iporpamma VISUAL HYDRAULICS
obecneunBaert BU3yanbHoe 0TobpaxeHue
M3MepeHuii BHYTPUCKBAXKIHHbIX NapamMeTpoB
CMOMOLLbH0 NPOCTON LiBETOBOIA LUKasbl

= PRESSPRO RT NAVIGATOR ' —31a
nporpamma no3BonseT BUPTYasbHO
YBUAETb rApaBanYeckue XapakTepucTuku
CKBAXMHbI C NOMOLLbIO CNOXHOI 3D
BU3yanu3aLm U UHTEPAKTUBHOI HaBMraLMy,
COYETAIOLUVX NPOABUHYTYHO TEXHONOI IO
6Oypexns n komnbiotepHyto rpaguky 3D

Mpenmywecrea

= [IpenoTBpalLieHne/MUHUMI3aLNA
noTepb PacTBOPa B CKBAXMUHE 13-3a
NOrNoLLeHNi

= PaHHee BbIABNEHME NOTEHLMUANbHbBIX
I'IpOﬁJ'IEM nocpeacTBOM CpaBHEHNA
¢aKTVIlIeCKVIX N NPOrHO3MpyemblIx
[HaHHbIX

= YMeHblLueHe HeNnpOAYKTUBHOTO
BPeMeHY, BbI3BaHHOr0 Npobriemamm
€ 6ypoBbIMM PacTBOPaMi

= CHIXKeHVe 3aTpar Ha GypeHue

= MOHUTOPVHT B pexume peanbHoro
BPeMeHY AnA HeMeANeHHOI peaKLum
Ha U3MeHeHue yCnoBmiA

= Ycunenue koutpona LM nyTem
nonyyeHuA npouneii faBnexus
B CKBAXMHe BO Bpems OypeHus,
(N0 » apyrux KpUTUYECKI BaXKHbIX
onepaumi

= [lononHeHue npubopa PWD npu ero

Hainynn 1 ero 3ameHa B cnyyae
HEBO3MOXHOCTHU €ro Ncnoyib30BaHNA

MpumeHeHue

PRESSPRO RT n APWD: ugeanbHoe couetaHue
Komnnext PRESSPRO RT siBnsietca
yacTblo cuctembl KoHtpona L.

OH He 3ameHsAeT LWKUPOKO UCNONb3yeMblii
nHctpymeHT APWD (npubop Ana n3mepenus
JaBneHIs B KONbLIEBOM NPOCTPAHCTBE BO BPEMA
6ypeHus), a sononHaet faHHble APWD, cpaBHuBas
peanbHble pe3ynbTaThl 3mepenuil npubopa
APWD c mpeanbHbIm cLieHapuem A1 paHHero
BbIABNIEHMA BO3MOXHbIX Npobnem. B 1o Bpema
kak npubop APWD no3gondet nonyuuth
0JHOTOYEYHbIE U3MEPEeHIs Ha AON0TE, C NOMOLLbIO
cnctembl PRESSPRO RT MoxkHO paccumTath Bee
NpoduUN BHYTPUCKBAXKUHHDBIX TVAPABANYECKUX
napameTpoB 1 noBeaeHue 6ypoBoro pacTBopa.
(ncTema Takke MOXKeET 3aMeHUTb npubop

ANA U3MepeHusA JaBneHna Bo Bpema bypenua
(PWD), Hanpumep, B0 Bpems cnycka 06caiHoil
KONOHHBI NPV HEUCMPaBHOCTY Npubopa uu

B CJyYae, €CNM 3HaueHnA Temneparypbl

WNY JaBNeHNA NPEBbILLAIT Npedenbl,
YCTaHOBNEHHbIE ANA YC10BUi paboTbl npubopa.



BbimrpbiiHoe coueTaHne nakeToB Nporpamm
PRESSPRO RT u VIRTUAL HYDRAULICS

lBnAACH BaXKHbIM 3NeMeHTOM beperoBblx
6ypoBbIX LieHTPOB, paboTaroLuyx B pexume
peanbHoro BpemeHn, naket PRESSPRO RT
ABNAETCA € JUHCTBEHHOI TEXHOMOT e,
obecneunBatoLLeii cBOEBPEMEHHOE U3MepeHme
3HAUeHNI IKBUBANEHTHOM CTaTUYECKON 1
LMPKYNALMOHHON NNOTHOCTU B 060 TOUKe
(TBONA CKBAXMHbI BO BpeMa BypeHus.

0co6eHHOCTU

L] ynpaBneume Ha nnotyaake cneyuanbHoO
06yYeHHbIM CNELUAnuCToM, UMEIOLLMM OMbIT
pa60T|>| CO CJI0XKHBbIMU CKBaXXUHaAMK

= B03MOXHOCTb ynpaBnenus u3 yAaneHHoro
LlenTpa ynpaBneHus

= KoHTponb NapameTpoB B0 Bpema bypexus
1 CMYCKOMOABEMHBIX Onepavyit

= (neumanbHo BbleNeHHbIN KOMMbIOTEP MOXeT
ObITb NOAKIOUEH K MMeloLLeiica cucTeme coopa
JaHHbIX C UCTOYHNKOM cbopa MHPopmaLm
Ha BypoBoit

= 3apaHee 3ajaHHble IKPaHbl AN 0TO6PaKeHUA
oTAenbHbIX napametpos bypenua/CM0

= BHyTpuCKBaXMHHble npodunu
PaccuuTHIBAOTCA 1 06HOBAAITCA eXeceKyHAHO
1 0TO6paXaloTCA B BUAE NOKa3aHuii
BUPTYasbHbIX JaTYMKOB

14 04dSS34d :g0doarded xiagodAg suHegoduLTOW BUT MHIhILDIQO JoHWWed 1od||
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MporpamMmHoe obecneyeHne AN MOLENPOBAHNS GYpOBbIX PaCTBOPOB:

VIRTUAL HYDRAULICS

VIRTUAL HYDRAULICS -

MOLLHDIIA MHCTPYMEHT AnA
MaKCUMasbHOTO YBENNYeHMA
NPOU3BOANTENBHOCTY OYPOBbIX
PaCcTBOPOB, CHUXEHMNA 00LLNX
PaCcXo/10B 11 NOBbILIEHNA CTENEHN
HaZeXXHOCTY UCNONb30BaHMA
BbICOKOI(P(EKTUBHBIX PacTBOPOB B
CNIOXHBIX YCII0BUAX FY60KOBOAHOMO
6ypeHusA 1 B yCNOBUAX BbICOKMX
TemnepaTyp 1 BbICOKOro JaBneHn

MpuHuun pa6otbl

Mporpamma VIRTUAL HYDRAULICS Bkntouaet

[ABe 0CHOBHbIX Mogenu. [lepBas mogenb
OCHOBBIBAETCA Ha Pa3INUHbIX CKBAKMHHBIX
XapaKTepuUCTIKaX 1 NapameTpax, npi 3Tom
CKBaXWMHa JIeNUTCA Ha KOPOTKIE CETMEHTDI,
KaXfblii u3 KoTopbIX 06nagaet (BoUM
C06CTBEHHBIM HAabopOM CBOIACTB. BTopas
MoZenb, Hasbizaemasn VIRTUAL RHEOLOGY,
CMONb3YeT BCe NPEUMYLLECTBA NYULLNX U3
UMEHOLLIMXCA PEONOrNYecKuX AaHHbIX AnA
ncnonb3yembix 6ypoBbix pacTBopoB bnarogaps
06beMHEHNI0 3HAUEHMIA, NONYYEHHDIX OT Pa3HbIX
npubopos. B VIRTUAL RHEOLOGY npumeHseTca
WHHOBALMOHHAA MeToAuKa «Kyb AanHbIx» Ana
NPOrHO3MPOBAHUA PEONIOrUYECKiX CBOMCTB
6ypoBbIX PaCTBOPOB B CKBAXKMHHDIX YCNIOBUAX.
[JlaHHble MPOMBbICNOBbIX 1 1abOpaTOpHbIX
BUCKO3UMETPOB 06beauHATCA B 3D Kybe AaHHbIX
1o Temnepartype, aBAeHUN 1 CKOPOCTH CABUTA.

NpumeHenune

ACTHHbIE MpenmyLLecTBa NPOrpaMMHOro NakeTa
VIRTUAL HYDRAULICS moHo oLieHUTb B X0fe
€ro NpUMeHeHIA Ha ry60KOBOAHbIX CKBAXMHaX,
B KOTOPbIX Heperynupyemas JKBUBaneHTHas
LMpKynALMOHHaA noTHOcTb (SLUM) moxet
6bICTPO NPEBbICMTB FPaHMLIbl Y3KOr0 AUana3oHa
pabouux pexxMmoB, Ha CKBaXWHaX ¢ 6oNbLIMM
OTXOZOM OT BEPTUKANM, HA FOPU3OHTASIbHbIX
CKBaXWHaX B YCJIOBUAX BbICOKMX TEMNepaTyp

1 Bbicokoro aasnexus (BTB/), a Take Ha
APYTX CKBAXIHAX CO CNOXKHBIMU YCIOBUAMN
6ypeHua. cnblTaHHbI Ha ThiCAYAX NPOEKTaX,

B CTaHOAPTHBIX 1 KPUTUYECKMX YCNIOBUAX,

3TOT MOLLHBII BLIYUCAUTENbHDIA MHCTPYMEHT

B byKBaNbHOM CMbIC/IE NPeAOCTABAAET
uxxeHepam M-1 SWACO BupTyanbHblit
MOMEHTaJIbHbI CHUMOK NOBefieHIA pacTBOpa B
CKBaXWHe — 10 Hauana bypeHusa 1 B npoecce.
TouHoe NporHo31poBaHme BHYTPUCKBAXKUHHOI
TUAPABANKMN 0Ka3bIBAET NONOXKUTENbHbIN,
NOATBEPXAeHHbI Ha NpaKTUKe 3PdeKT Ha
061Ly10 NIPOM3BOANTENBHOCTD CKBAXMHDI.

Mpenmywecrea

= [IporHo3upoBaHue nepexoaHbIX
3Hauenuit UM v npegocTaBnenue
peKoMeHAauni

= YnpoLueHue nnaHMpoBaHus bypexna
CNOXKHBIX CKBAXUH U3 0uca

= CHWXeHue noTepb 6ypoBoro pacTBopa
BO BPeMs BCEX BaXHbIX OnepaLuii
B CKBaXMHE

= B03MOXHOCTb pa3paboTKu CBOICTB
6ypoBbIX PaCcTBOPOB B 3aBUCMMOCTI
0T YCTI0BUIA BYPEHINA CNOXKHDBIX
CKBAXUH

0cob6eHHOCTH

= Pacyet nepexofHbIX rUAPaBANYECKIX
MPOLIECCOB /11 BCEX OCHOBHBIX 3TanoB
6bypeHusa: bypeHue, CnyckonoZbemMHble
onepavuu, LMpKynALmua

= |uTepakTusHaa 3D Busyanuzauma
BHYTPUCKBAXNHHOI TMAPaBANKIA

= [InHamMnyecKoe pa3BeouHOe MOENMPOBaHIE
ANA ONTMMU3aLMN TUAPABIIMKN Ha NIAHOBOM
3a00e

= OnTumuzauma rNApaBINYeCKnX XapakTepuctTuk
J0710Ta, eC/IN peonoruyeckue CBOMCTBa
YCTaHaB/NBAKTCA B NpoLecce onTuMu3auum

= YnyyLueHHble BO3MOXHOCTM MOZENMPOBAHIA
11 NapameTpUUEeCcKoro aHanu3a Ans ouncTku
(TBONA CKBaXMHbl, ynpasnenua L,
npoduneii CKOPOCTU BOCXOAALLETO NOTOKA
B KONbLIEBOM NPOCTPaHCTBE, TeMnepaTypbl
1 IaBNEHIS B CKBAXMHE

= HoBble rpaduueckue cucTembl Ans paboTbl
C OCHOBHbIMY MIPOGNIEMAMI VAPABINKI



MpopykT
GELPLEX

KanbuunupoBaHHas coaa

DRILPLEX
FLOPLEX
Kayctuueckas copa

MuoroueneBoii 6ypoBoli pacTBop
Ha BOJJHON OCHOBE, 06NaaatoLLuii
NPEBOCXOAHBIMM PEONOrYecKMMM
XapaKTepucTukamu, Ans
0becneyeHns BbICOKUX TEXHUKO-
3KOHOMUYECKNX NOKa3aTeneil
OypeHna CKBaknH pa3HoOro Tna

MpuHuun pa6otbi

Cuctema DRILPLEX ' oTHOCHTCS K TeKywiemy
MOKONEHMH BOAHBIX 6ypOBbIX paCcTBOPOB Ha
0CHOBE MeNKOAMCNePCHbIX OKCUI0B Markua

1 antomunna (MMO), semoHCTpUpyloLnX
HenpeB30iiieHHble yAepxuBatLLme
XapaKTepUCTUKM 1 OTAIMYHbIE CBOICTBA MO
npefoTBPALLEHNI0 NOTePb pacTBOpa Jlaxe

npy BbICOKMX CKOPOCTAX NoToKa. (cTema
MOAXOANT ANA LUIMPOKOTO Kpyra NpUMeHeHMA.
BonHas ocHoBa pacTBOpa no3BONIAET COKPATUTh
pacxozibl ¥ MUHUMU3UPOBATL BPEA, HAHOCUMBIii
OKpy>atoLLeil cpesie, yMeHbLUNTb CKpyuMBaloLLve
11 0CeBble Harpy3Ki, a TaKKe CHU3UTb BEPOATHOCTb
3p03UM CTEHOK CTBOMA CKBAXIHbI, OTOMY UTO

3a cyet cuctembl DRILPLEX ckopocTb noToka B
KONbLIeBOM NMPOCTPAHCTBE CKBAXKMHbI MOXKeET ObITb
CHIKeHa 1o HynA. ba3oBas cuctema He cofeput
KOMMOHEHTOB, KOTOPble MOr/N Obl HaHeCT

(ucrembl PacTBOPOB 1 peareHToB Ana 6ypEHVIFIZ Cucrembl Ha BOJHOI OCHOBE:

OyHKYMnA
Komnnekcoobpa3ytowuii areHt

BcnomoratenbHblii areHT ans
koHTpona pH u yganenua Ca++

3aryctutens
OcHoBHaA 106aBKa ANA KOHTPONA GUAbTpaLmMu
[Nlo6aska ana koHTpons pH

yLepb oKpyaloLueli cpesie; Bce ee KOMMOHEHTbI
ABNAKTCA HETOKCMYHBIMI, @ OpraHnyeckie
BELLeCTBA COAEPKATCA B Hel B KpaliHe Manbix
KonmyecTBax. B KauectBe 0cHOBHOI 00aBKI

ANA KOHTPONA GUAbTPaLMn NCnonb3yeTca
NpoU3BOAHOE COEANHEHNE KpaxMana, HaHoCALLee
MUHUMANbHBIN YiLep6 oKpyxatoLLeil cpeae.

YcToiuMBOCTL CTBONA CKBAXKUHDI 33 CYET
XapaKTepuCTUK NoToKa

bnarogapa npodusio noToKa B KOMbLEBOM
npoctpaHcTse, DRILPLEX uneansHo noaxoaut
ANnA cTabunusauinm cnabocyeMeHTMPOBaHHbIX

11 NOABEPXXEHHbIX MeXaHUuecKoMy BO3eCTBHI0
nopoa. Bbicokas BA3KOCTb pacTBOpa MU HU3KNX
CKOpOCTAX CAiBUra 0becneynBaeT npobKoBbIii
MOTOK B CKBaxuHe. 06pa30BaBLLMIACA 3aLLUTHbIil
C10Ji NPeOTBPALLAET BbI3BaHHYH TeUeHNeM
3pO3UI0 B HEYCTOIAUNBBIX Nopoaax. Kpome

TOr0, NOBbILLEHMIO CTABUNM3MPYIOLLMX CBOIICTB
pacTBopa, He06X0ANUMBIX NP BCKPbITIAN

(nabbIx 1 HeCBA3AHHBIX NOPOJ, CNOCOOCTBYET
bonee HU3KMe CKOPOCTI NOAAYM HACOCOB,
ucnonb3yembie npu pabote ¢ cuctemoit DRILPLEX.
VImeHHO 3TUMHN aKTOPaMU MOXKHO 06BACHUTL
CHIDKEHME 06'eMOB MOTJIOLLEHNIA pacTBOPA,
NPOUCXOAMBLUMX B HECKONBKUX CKBaXKMHAX,
Npo6ypeHHbIX B TPELYMHOBATLIX MOPOAAX.

DRILPLEX

Mpenmywecrsa

= |peanbHo noaxoauT Ans 6ypeHns 304
MOrNOLLEHN, HECBA3AHHBIX
MNACTOBbIX GOPMUPOBAHUIA,
dpe3epoBoyHbIX onepaLyii;
3ddekTuBeH Npy bypeHun
TOPU30HTANbHbIX CKBAXIH 1 CKBAXWH
€ 60NbLLMM 3eHUTHBIM yrnom

= CHIXKEHVe NoTepb PacTBopa

= MuHUManbHblii yLiep6 okpyxatovei
cpege
= BbicoKas ckopoCTb NPOXOAKN

= [IpekpacHo noaxoaut ans 6ypeHus
Ha rubkux HKT

= BbiCOKMe TeXHMKO-IKOHOMUYECKMe
nokasarenu

NpumeHeHne

[ina nposegieHus 6ypoBbix pabot yacto
Heo6X0/MM TaKoli pacTBop, KOTopblil, byayun
3KOHOMMYECKM IOPEKTUBHBIM U IKONOTUYECKM
6e30nacHbIM, 0iHOBPEMEHHO obnadaeT
UCKNIOYUTENBHBIMI CMOCOBHOCTAMM MO
0UNCTKE CTBOMA CKBAXIHbI, AEMOHCTPUpYET
OT/INYHbIE CBOICTBA N0 NPeOTBPALLEHHI0
noTepb pacTBOpa Npi BbICOKNX CKOPOCTAX
MOTOKa U M03BONAET KOHTPONIMPOBATH NMOTEPH
pacTBOpa, Kak B TBEP/bIX FOPHbIX NOPoAaX,

TaK 1 B HECBA3AHHbIX 0CAZ0YHbIX MOPOAAX.
YcnoBus NpUMeHEHMA BKIIOYAIT ClieAytoLme
dakTopbl: bypeHue 30H, XxapakTepusyoLLmuxca
BbICOKMMI CKOPOCTAMM NOTOLLEHW,
onepawum no gpe3epoBaHmio 06CaHbIX KONOHH,
(Tabunu3aLmm HeCcBA3AHHbIX NNACTOBbIX
dopmupoBauii, 6ypexne c ucnonbsosanuem HKT,
6ypoBble paboTbl B palioHax C NOBbILIEHHbIMI
TpeboBaHNAMM N0 OXpaHe OKpy>KaloLLeid cpesp
11 bypeHue CKBaXNH € 60NbLUIMM 3EHUTHBIM
YTTIOM Y FOPU3OHTASIbHBIX CKBAMH.

0co6eHHOCTH

= Hogelilwee nokoneHue 6ypoBbIx pacTBOPOB Ha
0CHOBE MENKOANCIEPCHbIX OKCUA0B MarHua
W anMiHKA

= BbicoKue TMKCOTPONHbIE CBOICTBA

= [IpeBocXofHble XapaKTepuCTUKY B 06MacT
KOT3b

= TepmoctabunbHocts g0 250 °F (121 °C)
= IckniounTenbHbIe XapaKTepUCTUKIA MO

YAEPXKAHWIO LLIama 1 04nCTKe CTBONa
CKBaMWHbI

= 0TAMYHbIe CNOCOBHOCTY NO KoNbMATaL MK
BbICOKOMPOHMLLAEMbIX NNACTOB NPy
rNy60K0BOAHOM bypeHuu

X37d7140 :990HI0 NOHIT0g BH IWALIN) BUHAdAQ BUTT 01Ha1ead v godogLded 1awaLdu)
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(ucrembl PacTBOPOB 1 peareHToB Ana 6ypEHVIFIZ (ucrembl Ha BOJHON OCHOBE

DRILPLEX AR PLUS

MpopykT

GELPLEX
KanbuuHupoBanHas coga
DRILPLEX

FLOPLEX PLUS

TROLPLEX

WNHrubutopb! run
REPLEX
LUBEPLEX

MHorouenesoil 6ypoBoit

PacTBOp Ha BOJHON OCHOBE

C IPEBOCXOHBIMM PEONOTUUYECKUMMU
XapaKTepucTKamm u

MOLLIHOIA CNOCOOHOCTbIO
NPOTMBOCTOATb AaHUOHHBIM
3arpA3HAILLMM BeLLecTBam

OyHKYMA

Komnnekcoobpasytowuii areHt
BcnomoratenbHblii areHT ana koHtpona pH
3aryctutens

KoHtponb ¢punbrpaumn

KonTponb dunbTpauum B ycnouax
BbICOKIX TeMnepaTyp

K-cunukat unu nonnamuHbl
AHVOHHBIN nornoTuTeNb
(masblBatoLLas fobaBka

MpuHuun pa6otbl

YHukanbHocTb cuctembl DRILPLEX AR PLUS

T 3aKnioyaeTca B 06pa30BaHNN KOMIIEKCOB,
COCTOALLMX U3 HEOOMBLUNX U MNOCKNUX KaTUOHHBIX
KpUCTannoB MeIKOAUCNEPCHbIX OKCUA0B MarHna
u anomuuna (MMO) v nnacTuHok 6eHToHUTa.

370 Camblil NOCAeHIA BapUAHT CUCTEMbI Ha
0CHOBE MENKOANCNEPCHBIX OKCUAOB MarHusA u
anomuHua (MMO). Cuctema DRILPLEX AR PLUS
o06ecneunBaet NOBbILIEHHYH TEPMOCTAOUNBHOCTD,
UHTOMPOBaHNE, YNYYULLEHHYIO CMa3blBaKLLYH0
CM0oCo6HOCTb MO CPABHEHNIO C OPUTUHAIBHOI
cucremoit DRILPLEX. [lpyrumu cnosamu, 310 Gonee
HaflexHasA cuctema bypoBoro pacTBopa.

MpumeHeHue

[lina npoBezieHus 6ypoBbix paboT yacTo
Heo0X0aMM TaKoil pacTBOp, KOTOpbIN, Byayuu
3KOHOMUYECKN SOPEKTUBHBIM U SKONOTNYECKN
6e3onacHbIm, 0iHOBpeMeHHo o6nasaer
UCKNIOYUTENBHBIMU CNOCOBHOCTAMM MO OUUCTKE
(TBONA CKBAXMHDI, IEMOHCTPUPYET OTANYHbIE
(BOIACTBA N0 NpeJiOTBPALLEHMIO NOTepb pacTBopa
MM BbICOKMX CKOPOCTAX NOTOKA 1 N03BONAET
KOHTPONMPOBATbH NOTEPU PacTBOPA, KakK B
TBepZbIX FOPHbIX NOPOJAX, TaK 1 B HECBA3AHHDIX

Mpenmywecrea

= YnyyleHue cTabuabHOCTI PacTBopa
B NPUCYTCTBUN aHUOHHDIX
3arPA3HALLMX BELLECTB U CHIKEHME
06bemoB pasbasneHus

= Pacwvpenue auanasoHa paboumx
pexumoB (bypeHue B cbinyuem
TPaBuUY B YCIOBUAX BEUHOI
Mep3N0ThI)

= KoHTponb GuALTPaLMN NA CHUXKEHNS
NPOHMKHOBEHUA GunbTpara

= CHuxeHne CKpyuuBatoLLINX 1 0CeBbIX
Harpysok npu Ho6aBneHum
(Ma3blBaloLLeii JobaBKy.

0Ca/I04HbIX IOPOAAX. YCNOBUA NPUMeHeHNs
BK/KYAT Cnefytowne Gaktopbl: GypeHue B
30HAaX C BbICOKOI BEPOATHOCTbHO NOTNOLLEH,
onepauum no Gppe3epoBaHnio 06cagHbIX KOOHH,
(Tabunu3auns HecBA3aHHbIX NACTOBbIX
dopmupoanuii, bypexue c ucnonbsosanuem HKT,
6ypoBble paboTbl B paiioHax C NOBbILLEHHbIMN
Tpe6oBaHNAMM N0 OXpaHe OKpy»KaloLLieli cpefpl

11 bypeHue CKBaXMH € 60bLUIMM 3EHUTHBIM

YTTIOM Y FOPU3OHTAbHBIX CKBAMMH.

0cob6eHHOCTH

= AHUOHHDII NOFNOTUTEND HeTpanu3yeT
3arpA3HAIOLLME BELLECTBA U 3aLUMLiaeT
KOMNAEKCbl MENKOANCNEPCHBIX OKCUAOB
marsus u anomunua (MMO)

= CHIXKEHWE NOTepb PaCcTBOPA 3a CYeT
YNYULUEHUA KOHTPONA GUALTpaLN

= (ma3biBatolLas gobaska npu HeobxoaMMOoCTH
MOBbILIAET CMa3bIBAIOLLYIO CNOCOBHOCTD
pactBopa

= Hogelilwee nokoneHue 6ypoBbix pacTBOPOB Ha
0CHOBE ME/KOANCNEPCHbIX OKCUOB MarHus
W anioMUHUA

= BbiCOKMe TMKCOTPOMHbIE CBOACTBA

= [peBOCXOAHbIE XapaKTEPUCTUKN B
o6nactu KOT3b

= Tepmoctabunen go 250 °F (121 °C)

= AckniounTenbHble XapaKTepucTukn no
YAEPXKaHUIO LWnama 1 04nCTKe CTBOJa
CKBaXWHbI

= 0TAMYHbIE CNOCOBHOCTY MO KONbMATaL MK
BbICOKONPOHULLAEMbIX NNIACTOB MPU
rny60KoBOAHOM GypeHun



MpopykT

XP-20

RESINEX

TANNATHIN
POLYPAC-ULorR

M-I GEL SUPREME

M-I BAR or FER-0X
Caustic, lime and gypsum

(ucrema DURATHERM ' ncnonb3yetca
npu GypeH B YCIOBYAX BbICOKIX
Temneparyp 1 BbICOKOro AaBMeHu.
Ee du3nueckue xapakTepucTuki
TaK>e N03BONAKT NPUMEHATb
CACTeMY B KauecTBe NakepHoil
XUAKOCTI,

MpuHyun paboTbl

Cucrema DURATHERM o6pa3oBanach 13
C0CTaBOB, MCMOJIb30BABLLIXCA B KauecTse
MaKepHbIX XUAKOCTel, ANA KOTOPbIX

TpebyeTca fonroBpeMeHHoe CoXpaHeHue
peonoruyeckux CBOICTB. B pesynbrate 3toro
JaHHAA HU3KOKOMIOMAHAA CUCTeMa CnocobHa
0CTaBaTbCA CTAOMNbHOI B NPUCYTCTBUN

KUCTbIX Ta30B, COMeil 11 BbIGYpPEHHOTO Lunama.
YCT0iiuMBOCTb CUCTEMbI MOXHO NOAAEPXIUBATD
nyTeM CHIXKEHNA 40 MUHUMYMA KOHLIeHTpaLmn
aKTMBHOIA TBEpAOi (a3bl U MCNONb30BAHNA
MOANMEPHbIX MATepUanoB ANns COOTBETCTBUA
Tpe6oBaHMAM BA3KOCTI. 3@ CYET ITOT0 CHIXKAETCA
BEPOATHOCTb 3arycTeBaHnA, KOTOPOe MOKET
6bITb BbI3BAHO (NOKYNALMEN aKTUBHBIX FIMH NPK

(ncrembl pacTBOPOB 1 peareHToB AnA 6ypEHI/IFII Cucrembl Ha BOJHOI OCHOBE

OyHKYMA
KOHTpOJ’Ib ¢I/U'IprauI/WI N pasXunxnTenb
B yUJIOBUAX BbICOKUX TEMNEPATYP

KoHTponb GunbTpaumm u crabunusatop
B YCIOBUSAX BICOKUX TEMNEpaTyp

KoHTponb dpunbTpauum u pasxmxutens
KonTponb dunbTpauum, 3arycrutens
3arycTutens, KOHTPOb uALTPALMN
Yraxenutenn

KonTponb pH u 3arpasnetus (0,

BbICOKIAX TEMMIEPATYpaX, a TakXKe NoBbILLIEHUeM
BA3KOCTY 113-3a NIOTOKOB CONEHOIA MOPCKOI
BO/Ibl, KNC/IbIX Ta30B UIN NPOCTO CONeil.

Kak npaBuno, pa3xmxeHue ¢ NOMOLLbH
nurHocynboHara (SPERSENE™) cnepyet
npeKpaLyaTh Npy Temnepatype Ha 3a6oe

cBbiwe 325 °F (163 °C). 060pynoBaHume ouncTkn
(BubpoCuTa, rMAPOLMKNOHDBI U LeHTpUdYTI)
JOMKHO paboTaTb MaKCMManbHO 3eKTUBHO,
yT06bI CHU3UTD 3aTpaTbl Ha 06paboTKy pacTBopa.

MpumeHeHue

Cucrema DURATHERM npepctaBnseT coboit
HU3KOKONNOWAHDI YCTORYUBDIN K 3arpA3HEHUAM

6ypoBOii PaCcTBOp Ha BOAHOI OCHOBE, CELManbHO

pa3paboTaHHbIil 4719 BbICOKOTEMEPATYPHOTO
6ypeHua. OH obecneunBaeT BbICOKII YPOBEHb
UHTOUPOBAHMA, CBOAUT K MUHUMYMY
MUTPaLMIo FIMHUCTBIX YACTUL U X HAbYXaHue,
YCTOMYMB B Cpefiax ¢ Temnepatypoit > 500 °F
(260 °C), c nnoTHoCTbH 0T 9 A0 20 yHTOB/
ramioH (1,1 — 2,4 r/cm®) u Ha ry6ute ot 5 000
1025000 ¢yTo. (01 1524 1o 7 620 m).

Bblcokas CKOpOCTb NPOXOAKH, yNyuLLEeHHble
noka3aTeN no BbIHOCY TBEPAOIi asbl
MUHUMANbHOE NOBPeXeHUe KONNeKTOPCKIX

DURATHERM

Mpenmywecrsa

= |1neanbHo noaxoauT Ans OypeHns 304
MOrNoLLeHiA, CTabunusaLim Heces-
3aHHbIX NIACTOBbIX GOPMUPOBAHMIA,
dpe3epoBaHNA 06CaAHBIX KONOHH;
3ddekTuBeH npu bypeHnn CKBaxiH
C 60NbLLMM 38HUTHBIM YTIOM 1 FOpU-
30HTJIbHbIX CKBAXWH

= MuHuManbHble noTepu pacTBopa

= YMeHbLUEHMe CTENeH BO3AeiCTBIA
Ha OKpyatoLuyio cpegy

= BbicoKad CKOPOCTb MPOXOAKM

= [lpekpacHo noaxoauT Ana bypeHus Ha
rnokux HKT

= BbiCOKMe TeXHMKO-IKOHOMUYECKMe
nokasarenu

CBOWCTB MPOAYKTUBHOTO NNAcTa No3BONANT
CHU3UTb 3aTpaTbl Ha GypeHue NPy MCNONb30BaHNK
[JaHHOTO PacTBOPa, a BOAHAA 0CHOBA JaeT emy
3HaunTENbHbIE IKONOrNyecKme NpenmyLLecTa
10 CPaBHeHto ¢ 6ypoBbIMM pacTBOpaMy Ha
YrNeBOfOPOAHOI 0CHOBE. [laHHad cuctema
6ypoBoro pacTBopa 0cobeHHo 3 eKTnBHa
npy OLieHKe NapameTpoB NPOAYKTUBHOMO
nnacta, KOHTpone HeTera3onpoABNeHUi n

B npejynpexaeHuy nornoweHuii. laHHbli
PacTBOP MOXET ObITb MPUrOTOBNEH KaK Ha
0CHOBE MPeCHO, Tak 1 CONEHOI MOPCKOI
BOZbI, @ AN1A NHTNOUPOBaHMA MOTYT BbITb
1CMIONb30BaHbI HEGNOKYNMPYHOLLME CONN.

0co6eHHOCTU

= TepMocTabunbHOCTb K Temnepatypam,
npesbiwatoiwmm 500 °F (260 °C)

= Bbicokas cejMeHTaLMOHHaA YCTOMUMBOCTD

= Hekoppo3noHHblit (ecnm B KauecTBe OCHOBBI
ncnonb3yeTca npecHan IIE)!

= Hu3Koe cTaTyeckoe HanpaxeHue cagura

u BbICTPOE BO3BpallieHne B X1AKoe COCToAHKE
npu nepemeLInBaHnn

WHIHLYYNA :290HI0 UOHIT0E RH I9WILIN) :BMHIAAQ BT 901H31ead 1 dodogLoed IawaLIn)
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(ncrembl PacTBOPOB 1 peareHToB Ana 6yp6HMFIZ Cucrembl Ha BOJJHOI OCHOBE:

ENVIROTHERM NT

MpopykT
CALOVISFL

CALOVIS HT

CALOTHIN
CALOSPERSE n/unu CALOSPERSE ZR

POROSEAL
M-1 GEL SUPREME

Cuctema ENVIROTHERM NT!
pa3paboTaHa B pe3ynbrare
BbINONHEHNsA TpeboBaHNIi Tpex
He(Tera30400bIBaOLLNX KOMMNAHMIA.
Mbl NOCTOAHHO NONYYanu 3anpoci
Ha C03[aHue CucTembl 6ypoBoro
pacTBOPa Ha BOAHOIA OCHOBE,

B KOTOpOIA Obl OTCYTCTBOBAJ XPOM
N0 3KONOrNYeCKIM C00OpakeHUAM,
1 KoTopas 6bina bl yCToiNuMBa MK
Temnepatypax Bbiwe 450 °F (232 °C)

OyHKYMnA

KoHTponb punbTpaumn
11 BCMOMOTaTeNbHbIN 3arycTutens

KoHTponb dunbTpawum
11 BCMOMOTaTeNbHbIi 3arycTutens

Crabunu3atop peonoruu B ycnosuax BTB]

Pazxuxuteny 6e3 conepxaHua
xpoma B ycnosusx BTB]1

KonbmaTupytowas gobaska ana
TNVH / QUALTPALIMOHHOI KOPKIA

3aryctutens, BHCC, ounctka cTBONa CKBauHbI

MpuHyun paboTbl

Cucrema npegcTaBnaeT coboil 6ypoBoil pacTBop
Ha BOAHOI 0CHOBE, NPUMEHAEMbIN B YCIOBUAX
BbICOKMX TeMNepaTyp 1 BbICOKOTO aBNeHus
(BTBA), 3¢ dpekTnBHOCTL KOTOpOrO ObINa
MpoBepeHa B 0UYEHb CJIOXKHbIX MPOMBICTIOBbIX
yCnoBuAX npu Temneparypax sbiwe 350 °F

(177 °C). PacTBOp AEMOHCTPUPYET CTabUNBHOCTD
CBOIACTB He TONbKO B X0fie BypeHus, Ho TaKxKe

11 B TeYeHIe NPOAOMKUTENbHBIX CTaTUYECKNX
ycnosuii Bo pema (M0, TUCu ncnbiTaHuii.
Cucrema ENVIROTHERM NT umeet Huzkue

1 CTabusIbHbIe Peonoruyeckme XxapakTepucTuky,
HU3KWe NoKa3aTenu GunbTpaLum B

ycnosusx BTBJ, a Takke MuHummsmpyet
npobnembl B ckBaxmHe, 0becneurnsas
WHrMOMpOBaHWE MUH U CONPOTMBAAEMOCTb
3arpA3HEHMAM B YCOBUAX IKCTPEMANbHBIX
3HaueHuii NIOTHOCTY 1 Temnepatyp.

ENVIROTHERM NT npeactaBnaet coboii pacteop
Ha BOZHOI 0CHOBe 0e3 cofiepKaHns Xpoma,

B pe3ynbTaTe Uero MOXeT UCnosib30BaTbCA Mo
BCEMY MUY, He HaHOCA YiLep6 oKpyatoLLeit
cpepe. Cuctema coxpanaeT cTabunbHocTb

Mpenmywecrsa

= YMeHblUeHe HenpoayKTUBHOTO
BpeMeHMU

= CoxpaHeHue CKOPOCTY MPOXOAKM
B CUNIbHO YMIOTHEHHBIX/TBEPAbIX
FANHaX

= JKonoruyeckin npuemsiem Bo BCem mupe

= YMeHbLUeHMe KONNYECTBA CKAUKOB
[1aBJIEHNA, BbI3BAHHbIX
3arycTeBaHuem

= (oKpalLeHue BpemeHu 06paboTku
cucTeMbl

= bBypeHue MoXeT NpoAomKaTbCa
B LUIMPOKOM JMana3oHe ycnoBuil

= JKOHOMUYHOCTb B UCMONb30BaHNM,
TaK KaK peLienTypa MoxeT ObiTb
nofobpaHa B COOTBETCTBIN C
Temnepatypoi

= CHikeHue 06beMOB yTUAN3MPYEMbIX
0TX0/10B

B NPUCYTCTBUN 3arPA3HEHNI OT PaCTBOPUMOTO
KanbLua, coeil U KUCbIX ra3oB, U MOXeT
NPUMEHATLCA Npu Temnepatype Bbiwe 450 °F
(232 °C) w nnoTHoCTY 10 19 dyHTOB/ranoH.

(TabunbHOCTb cUCTeMbl 06ecneunBaeTca 3a
CYET COAEPKAHNA HU3KOPEAKTUBHOIA TBEPAOIA
$azbl 1 TepMoCTabUNbHBIX MaTepUANoB,

He cofiepaLuyx xpom. Hu3kas peakTuBHOCTb
TBEp/0ii (a3bl JOCTUIAETCA NYTEM CHUXEHUA
cofiepXaHna beHTOHUTa U TBePAOIi Ga3bl U

33 CYeT NOBbILUEHNA NNOTHOCTU PacTBOpa 1
TemnepaTypbl B CKBaxuHe. TepmocToiikue
NoANMepHbIe MaTephanbl 3aMeHAIOT 6EHTOHUT
1 crabunusupytot 061yt Bazkoctb 1 CHC.

370 N03BONAET MUHUMU3MPOBATb NPO6NEMbI,
BbI3BaHHble GNOKKynALyeli peakTUBHON
TAVHUCTON TBEPAOI (a3bl NPU BbICOKON
TemnepaType 1 NOBbILLEHNEM BA3KOCTU
BC/IEACTBIE XUMUYECKOTO 3arPA3HEHNA.

= CALOSPERSE' - 310 no6aBka, npeactanatoLas
€060t yHMKaNbHYH CMeCb NONMMEPHBIX 1
OpraHnyeckmx pasxumxuteneii 6e3 copepxana
xpoma. [lobaBka cnewmanbHo co3aHa
ANA yNyuLIeHNA KOHTPONA peosornyeckux
xapaktepuctiuk ENVIROTHERM NT u gpyrux
0ypoBbIX pacTBOPOB Ha BOAHOI OCHOBE.
[Nlo6aeka CALOSPERSE 3¢deKTiBHa B ycnoBuAx
BbICOKMX TemnepaTyp. OHa N03BONAET CHIXKATL
n ctabunuznposatb 06Lyto BA3KoCTb U CHC,
a TaKxKe CNoco6CTBYET CHUMKEHUO GUnbTpaLuy.



= CALOTHINT — 370 XuaKuii aHUOHHbIIA
aKpuINoBbIii CononMmep, peHa3HaueHHbIi
ANA KOHTPONA Peonornyeckmx CBOCTB
ENVIROTHERM NT v apyrux 6ypoBbix
pacTBOPOB Ha BOfHOI 0cHOBe. Kpome
pazxuxaioero 3hdexTa, NpoayKT
3d$eKTUBHO MCNONb3YeTCA ANA CHIKEHUA
dunbTpaumm. 3Ta CUHTETMYECKaA
L06aBKa MOXKeET UCNONb30BaTbCA
10450 °F (232 °C) u He noaBepxeHa
baKTepuanbHOMy pasnoxeHuio.

= CALOVIST FL — 310 cCuHTETUYECKMit nonuMep,
npeHa3HaueHHbIA A UCNOb30BaHNA
B KaueCTBe CneLnanbHo Co3/1aHHOil
L00aBKN ANA CHIXKEHUA GUALTPaLmMn 1
crabunusauuu cuctembl ENVIROTHERM NT
1 fpyrux 6ypoBbIX pacTBOPOB Ha BOAHOI
OCHOBE B YCNIOBUAX BbICOKUX TeMMepaTyp.
I70 npekpacHan f06aBKa AnA KOHTponA
dunbTpaLMK 1 peonornyeckoil crabunuzawum
6ypoBbix pacTBopoB B ycnosuax BTBJ.

= CALOVIST HT — 370 cunTeTMUecKuii nonumep,
MCNoNb3yeMblii B KauecTBe CnewnanbHo
C03/1aHHOI f06aBKM ANA CHUKEHNA
dunbTpaumy n crabunusawum peonoruyeckux
cBolictB cuctembl ENVIROTHERM NT u
Apyrux 6ypoBbiX pacTBOPOB Ha BOAHON
ocHoBe B ycnosuax BTB/I. 3to npekpacHaa
[06aBKa AANA KOHTPONA GUALTpaLMN n
peonornyeckoii crabunu3sauim 6yposbix
PacTBOPOB, NOBEPratoLLNXCA BO3AEACTBUI
Temnepatyp o 500 °F (260 °C).

NpumeHeHue

Cucrema ENVIROTHERM NT npeacraBnqer
060ii HU3KOKONNONAHDIIA, YCTORYNBBIIA

K 3arpsA3HeHnAM 6ypoBoil pacTBOp Ha BOAHOI
0CHOBE, NPefiHa3HaUEeHHbIil AnA bypeHusa

B YCNOBUAX BbICOKMX TemnepaTyp. PacTBopbl Ha
BOZHOIi OCHOBE YacTo NpeAnoYnTanT UCXOAA

13 Tpe6oBaHUii N0 0XpaHe OKpYXatoLLeil cpefbl,
a TaKxe 0CHOBbIBAACh Ha pe3yNbTaTax OLEHKH

nNacTa, laHHbIX 0 NPOABNIEHUAX U NOMMOLLEHNAX

pacTBopa. Kpome Toro ux crouMocTb Hixe, no
CPaBHeHII0 C PaCTBOPaMI Ha HEBOJHOI OCHOBe.
[JlaHHaA cncTema ABNAETCA NOUMEpHBIM/
6eHTOHUTOBBIM 6YpOBbIM pacTBOpOM Ge3
0ZiepKaHna XpoMa, UCnonb30BaBLUMMCA

B MONEBbIX YCNOBUAX NPU NAOTHOCTH [0

18,4 dyntoB/ranno (ya. Bec 2,20). Cuctema
TaKXe MoXeT ObITb Npeobpa3oBaHa B
CynepHacbILLEHHbIN Conblo bypoBoii pacTop
ans 6ypeHus 3anexeii LexwreiiHa. 06bluHO
pacTBOP Ha BOAHON OCHOBE MOXET ObiTh
npeobpa3oBaH B cuctemy ENVIROTHERM NT
nocsie KpenseHna akTUBHBIX IIMH 06CaiHbIMM
Tpy6amu 1 NoBbILLeHNA Npoduna TemnepaTyp.

PekomeHaaLun no IKCANyaTaLmum u
CPEACTBA KOHTPONIS, BKIIOYAA KOMMJEKCHbIE
WUCMbITaHA PACTBOPA Ha NOLLAAKE 1 Ha
Cylwe, pa3paboTaHbl M MCNONb3YIOTCA AN
3(GEKTUBHOIO OYpeHUS CNOXKHBIX CKBAXKMH.

0cobeHHOCTH

JlerkocTb ynpaBneHus B npoMbICI0BbIX
YCNOBMAX

I'Ipesocxonuoe VIHFI/IﬁI/IpOBaHVIe rH

= BodHad 0CHOBa pacTBOpa, 63 cofepanma

Xpoma

(TabunbHOCTb MPU BbICOKNX TeMMepaTypax
(TabunbHble peonoruyeckie XxapakTepucTuki
YCTOIUMBOCTb K 3arpA3HeHUAM

[nbkas peuenTypa, KOTOPas MOXeT ObiTb
MOoAMGULMPOBaHa NPy NOBbILIEHUN
Temneparypbl

CHnxeHwe noTpebHOCTU B pa3baBneHun

1IN WHIHLOHIANT :280H)0 NOHI'0g BH 19WdLON) :BUHAAAQ BUTY 01HIIRad 1 gododLded 1I9WaLIM)
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(ncrembl PacTBOPOB 1 peareHToB Ana 6yp9HMFIZ Cucrembl Ha BOJJHOI OCHOBE:

GLYDRIL

MpopykT

Bopa
KanbumHupoBaHnHas coga
KOH

KCl

POLYPACUL

POLYPACR

DUOVIS
M-1 WATE
GLYDRIL MC

Cucrema GLYDRIL T oTHOCUTCA K
KNaccy yCoBePLLEHCTBOBAHHbIX
NONMMepPHBbIX 6yPOBbIX PaCcTBOPOB Ha
BOJHOI1 OCHOBE, B KOTOPbIX
NPUMEHATCA NONUTNNKONEBbIE
TexHonoruu. bnarogapa AaHHbIM
TeXHONOrAM He(hTeraso00bIBatoLLe
KOMMaHWM MOTYT pacCynTbIBATh Ha
10, yTo cucTema GLYDRIL obecneunt
BbICOKYI0 CTeneHb UHIMOMpOBaHMA
[MUHUCTBIX NOPOA, YCTOYMBOCTD
CTBO/A CKBAXMHbI, KOHTPO/Ib
dUNbTpaLum B YCNOBUAX BbICOKIX
Temneparyp 1 BbICOKOro JaBneHns
1 BbICOKYI0 CMa3blBatOLLYH
CMoCodHOCTD

OyHKYMA

OcxoBa pacTBopa
06paboTka MOHOB KanbLyA
PerynupoBanue pH
VIHrubuposatue rmx
KonTponb dunbTpanum

KoHTponb dunbTpaumum n
peonoruyeckux CBOACTB

KoHTponb peonornyeckmx cBoicTB
YTaxenutenb

VIHrnbuposatue rmH

MpuHuwmn pa6otbi

CucTema noBbILLALT YCTONUMBOCTD CKBAMIHDI,
CMa3blBaloLLYH CNOCOBHOCTb, KOHTPONb
GUNbTPaLyMN Ny BbICOKMX TeMnepaTypax,

a TaKXe CHIXKAET cTeneHb pa3baBrenua

1 canbHuKoobpa3oBanua. Pekomenayetca
ucnonb3oBatb Aobasky GLYDRIL MC B
NONUTMNKONEBbIX CUCTEMAX Ha BOJHON 0CHOBE —
0T NPeCHoi 10 BbICOKOMUHEPaNM30BaHHOIA.
Xota nonurnukonu Haubonee 3QGeKTUBHLI B
COYETAHUM C CUCTEMOIA Ha OCHOBE Hepucnep-
TUPYHOLLIX MONMMEPOB 1 MHTUOUPYHOLLIMX
Coneil, OHM MOTYT UCMONb30BATbCA B KauecTBe
N100aBOK B 60/bLLMHCTBE CUCTEM Ha BOAHO
ocHoBe. [lo6aska GLYDRIL MC npuemnema

AnA 60NbLUNHCTBA YCIIOBWIA, B KOTOPbIX
TpebytoTcA HU3KOTOKCUUHbIE A06ABKM.

MpumeHeHue

B aelicTBUTeNbHOCTH, LWMPOKMIA CNEKTP FANKOAeN,
NPUMEHALLNXCA B COCTaBE CUCTEMBI, Onpefendet
npeumyiectso GLYDRIL nepes apyrumu
pacTBOpaMU B TeX CyuasX, KOraa, CornacHo
3aK0HO/aTeNbCTBY, Pa3peLLaeTca MCcnob3oBaTh
pacTBOpbI TONbKO Ha BOfHON ocHoBe. GLYDRIL

Mpeumywecrea

= HomuHanbHbIil fuameTp CTBONA
CKBAXMUHbI

= CHipkeHue GuabTpaumun

= MeHbLuas BEpOATHOCTb
AnddepeHumnanbHoro npuxsata

= CHUXeHne CKPyUUBAKOLLINX 1 0CEBLIX
Harpysok u caanMKoo6pa303aHm

= CHikeHue KO3 puumeHTa
pa36aBrnenua pacTBopa

= bonee npoyHadA u rnajkas
¢VIJ'IpraLl,VIOHHaFI nyieHKka

= [loBblLLeHWe YCTORYMBOCTY CTBONA
CKBAXMHbI

MOHO NPUTOTOBWUTD C YYETOM UHAMBUAYASbHBIX
TpeboBaHuil 3aKa3unKa npu HeobXoAMMOCTH
peLLeHus KOHKPETHbIX 3a4au, Hanpumep,
6ypeHue CKBaXuH 60bLLIOMO MaMeTpa,
CKBAXMH € 60N1bLUMM 0TX0Z0M OT BEpTUKaNM,
TNy60KOBOAHBIX CKBAXKMH, OypeHue B NOACONEBbIX
OTNIOXEHMAX M 0C0OEHHO OypeHue B aKTUBHbIX
TAVHUCTBIX Nopogax. (UcTeMa TaKkxKe aeanbHO
noaxoauT ANA 6ypeHna CkBaxmH ¢ 6onblumm
3€HUTHBIM YTTIOM B aKTUBHBIX TIMHUCTBIX
nnactax, ANA KOTopbIX Hanbonee BaxeH
KOHTPONb Hafl YCTOYMBOCTBHO CTEHOK CKBAXMHBI,
CKPYUMBAIOLLMMU 1 OCEBBIMIA HArpy3Kamu.
Kpome Toro, BxoaAwwme B coctaB GLYDRIL raukonu
MOBbILLAKT TePMOCTOOUNBLHOCTD 3arycTuTenei
FLO-VIS®, DUO-VIS®, DUO-TEC 1 nonuaxuoHHoit
uenntono3bl (MALL)/KpaxmanbHbix cuctem,

a TaKXKe yNyyLuakT peosiornyeckue coicTBa
nonumepos FLO-VIS npu Hu3Kkmx ckopocTax
cABura v Temnepatype Bbite 248 °F (120 °C).

GLYDRIL 1 BbicOKas CKOPOCTb NPOXOAKM
KaK 11 B 60NbLUMHCTBE CUCTEM HA BOAHOI
0CHOBE, B HEKOTOPbIX CTyuasX 3G HeKTUBHOCTb
cuctembl GLYDRIL MOXHO NOBbICUTD

BBO/IOM B Hee onpefieieHHbIX 106aBoK,
YBENNYMBAIOLLMX CKOPOCTb NPOXOAKY.

0co6eHHOCTU

= [loBbilLeHMe YCTONYMBOCTI CTBOJA CKBAMMHDI
W MHrMOUPOBAHYA MK

L) ynquuenme CMa3blBatoLLLeN CNOCOBHOCTY
= Hu3Kas TOKCUYHOCTb

= YyuLueHve KOHTPONA GUIbTPaLIM MK BbICOKMX
Temneparypax

= CHWXeHue cTenenu pa3baBnenus 1 notpebnenusa
6ypoBbIX pacTBOPOB

= CHiKeHme BEPOATHOCTU CaﬂbHMK006pa3OBaHMH



MpopykT

M-1 WATE nnu FER-0X
M-1 GEL

Tuapoknp Kanusa
WU3BecTb MK runc
SHALE CHECK!
DUO-VIS

POLYPACR

K-17

RESINEX!

K-52
XP-20N/XP-20K

(ncrema K-MAG nepBoHauanbHo
ucnonb3oBanach B MekcukaHckom
3anuse. OHa npeacTaBnAet

coboit MHrMbUpyHoLLYI0 CUcTeMy
Ha BOZHOW OCHOBE, KOTOpas
obecneunBaeT UHrNOMUpoOBaHe
[MH 11 FapaHTUpYeT YCTONYMBOCTD
CTBONA CKBAXMHbI 1 CHUXKEHNI
3d¢eKTa canbHuKoobpazoBaHuA

MpuHyun paboTbl

Cucrema K-MAG pa3paboTaHa Ans MakcumanbHo
3dpeKTUBHOI paboTbl, Kak B NpecHoil Boge,

TaK 11 B MOPCKOIi BOAE, OAHAKO CTeneHb
MVHepanu3aLum Moxer 6biTb yBennueHa

ANA yNyyLleHua CTabunbHOCTU MK 1 NpU
HeobOX0AUMOCTI MHINOUPOBAHIA Fa30rMAPaTOB.
KoHueHTpaLma Takoro MOLLHOTO pasXmxuTens

(McTeMbl pacTBOPOB U peareHToB AnA bypenus: CMCTeMbl Ha BOAHOI OCHOBE:

OyHKYMA

Yraxenutenb

BA3KoCTb M KoHTpONb GuAbTpaLymn
Kontpons pH

Ocaxpenue (0,

YcToitunBOCTb FMH

BA3KOCTb NPy HU3KMX CKOPOCTAX CABUIA
Baskoctb/CHC

KoHTponb raun/GunbTpauns/pasxmxutens

(rabunusatop 1 KOHTPONb GUALTPaLMN
MV BbICOKMX TemMneparypax

cTounmK Kanua/uHrnbuposaue
Pazxuxutenn u KOHTPONb GUALTPaLMN

KaK JIUrHOCYNbGOHAT 06bIYHO NOAAePKUBAETCA
Ha CAMOM HU3KOM YPOBHE, YTOObI CHU3UTb
U36bITOUHOE ANCNEPrUPOBaHIE BbIOYPEHHOI
MOPOib! ¥ Pa3MblBAHUS CTBONIA CKBAMKMHDI.

NpumeHeHne

[TonynApHOCTb AaHHOI CUCTEMbI BO3POCNa,
MOCKONbKY BO3HUKAYW HOBblE TPYAHOCTY C
1CMONb30BaHMEM 6YpOBbIX PacTBOPOB Ha
CMHTETMYECKOI 0CHOBE B MOPCKOM BypeHun
113-32 Y2KeCTOUNBLLNXCA TpeboBaHMil no

OXpaHe OKpyatoLLiei cpefibl, orpaHuueHnit

Mo 610PA3NOXEHNI0 U APYTUX SKONOTNYECKUX
npo6nem. bonee Toro, HU3KMI rpagneHT
[JaBJieHNA TMAPOpa3pbIBa 1 y3kue be3onacHble
rpasnubl LM, C KOTOpbIMM YaCTO CTaNKUBAKTCA
npu rny60KoBoAHOM OypeHun, 3HauuTeNbHO
YBEINYNBAIOT PUCK MOTOLLEHMIl PacTBOpa,

UYTO MOXET CyLUECTBEHHO YBENMUUTb CTOUMOCTb
BCero npoekTa. bonee 3koHOMUYHbIE

pacTBOpbI Ha BOAHOI OCHOBE, TaKue Kak
cnctema K-MAG, ¢ xopoummm nokasatenamu

K-MAG

Mpenmywecrsa

= 3aMejNIeHHOe ANCNepriupoBaHme
BblGypeHHoro wnama ans 6onee
NErKOro yaaneHus

L) CoxpaHeHme HOMWHaNbHOro
AnameTpa CKBaXWHbl, 410 obneryaet
LIeMEHTUPOBaHIe iaxe B MiHax,
CKNOHHbIX K rnapataluu n Ha6yxaHM|o

= 3amennenue CKopocTn Ha6yXHHVIﬂ
nopoAa, Uto noBblillaeT yCTOIZqMBOCTb
(TBOJ1a CKBaWHbI

UHrMOUPOBAHMS TIMH M SOGEKTUBHBIM
yBEMYEHUEM CKOPOCTU MPOXOAKM, CIOCOBHDI
COCTaBUTb KOHKYDPEHLYIO PACTBOPAM Ha
CMHTETUYECKON 0CHOBE NPY peLLeHnin
pa3nuuHbIX 3a8au ryboKoBoAHOro bypeHns.

0cobeHHOCTH

[n6kas cuctema no3BonseT NPUroTOBUTH
PacTBOP C yueToM NOCTaBNEHHbIX 3a4ay
1 0C06eHHOCTEI OKpY>KatoLLeil cpefbl

MpeBoCXoAHOE MHrUGMPOBAHME TIIUH
1 obecrieyeHe CTabUABHOCTY CKBXMHI

MuHuMU3aLms canbHuKoobpasoBaHus,
YBENUUYEHME CKOPOCTI MPOXOAKN

COXpaHEHME LeNocTHOCTH BblﬁyPEHHOFO lnama
ANA ynpoLlieHna ero nocneayrowiero otTaeneHmna
Ha 060pynosaH|/|V| OUYNCTKU

YCToiumMBOCTb K Pa3NUyHbIM CTENEHAM
MUHEpanu3alumn, HaunHaa ot I'IpECHO|7I BO/bI
1 3aKaH4nBanA MOpCKOI7I

3ameHAeT pacTBOpbI Ha CUHTETUYECKON OCHOBE
B TeX CNyyasx, KorAia BONpocC 0 3alute
OKpY>aloLLeil cpefibl BCTAET 0C06EHHO 0CTPO

DY |- :990HI0 NOHI08 BH I9WALIN) :BUHIAAQ L goLH3Iead 1 godogLded IaWaLIN)
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(ucrembl PacTBOPOB 1 peareHToB Ana 6ypEHVIFIZ (uctembl Ha BOJHOI OCHOBE:

KLA-SHIELD

NHruburop
KLA-CURE*
KLA-GARD*
KLA-GARD B
KLA-GARD D
KLA-STOP*

(ucrema KLA-SHIELD * Bkntouaet
LUIMPOKMNIA CNEKTP NONNAMMHOB,

YTO ONpeAenseT ee NpenuMyLLecTBo
nepen ApyrumMu pacTBOpamm B Tex
Cyyasx, rae TpeboBaHunA no oxpaHe
OKpY>aloLLeil cpefibl paspeLLaroT
MCNoNb30BaTh PAaCTBOPbI TOMbKO

Ha BOJHO OCHOBE, @ CKBaXKMHHble
ycnoBusA TpebytoT rubkocTn

MpuHumn paboTbi

Bxoaswue B coctas KLA-SHIELD nonnamuHbi
MOBBILLAKT CTAbUNBHOCTH KCAHTaHOBOIA
cmonbl FLO-VIS/6uononumepa DUO-VIS

1 MOANGULIMPOBAHHBIX Kpaxmanos/
nonuaHnorHoii uenntono3sl (MALL), kotopble
NCNOMb3YHTCA B JAHHBIX CUCTEMAX.

31 NoNMaMMHbI TaKxKe ynyuLLatT
peonoruyeckme CBOICTBa NONMMePOB
FLO-VIS npu Hu3kux ckopocTAx cABUra
1 Temnepatype Bbiwwe 248 °F (120 °().

OyHKYMnA

WHrnbutop rux
/Hrubutop rmuu
/Hrubutop rut
/Hrubutop ruu

WHrubutop ruu

KLA-SHIELD v BbicOKasA CKOpoCTb NPOXOAKM
[lna 6onee bbicTporo 1 poHoro bypenus,

TaKie peareHTbl 1A yBENMYEHUA CKOPOCTH
NPOXOAKM M NPeLOTBPALLEHIUA HaNUNAHWS,

kaK DRILZONE* unu DRILZONE L, moryT 6bITb
Z106aBeHbl BMeCTe ¢ pyrumin npoayKTamn ana
yNyuLLeHNA PeoNornyecknx CBOMCTB, KOHTPONA

(I)I/IJ'IpraLl,VII/I, KonbMataluu niacTa u NNOTHOCTH.

MpumeHeHue

[laHHaA cucTema Ha BOJHOI OCHOBE

MOXET 6bITb npmcnoco6neHa [NA peleHna
Pa3nyHbIX 3aAau: 6ypeHV|e CKBaXKMH 60MbLLIOTO
JMAMETPA, CKBAXKUH € 60NbLUNM OTXOAO0M

0T BePTUKan N BbICOKOAKTUBHBIX [IH.

(ncTema TakKe uaeanbHo NOAXoAUT Ans
6ypeHna CKBaXUH € 60IbLUNM 3eHUTHBIM YTIOM
B aKTUBHBIX IMUHUCTBIX NAAcTaX, rae Haubonee
BaKeH KOHTPONb 3a YCTOYMBOCTbIO CTBONA
CKBaXIHbI, CKPYUMBAOLLMMU U OCEBBIMMA
Harpy3k, a Takxe kauectaom C.

Mpenmywecrsa

= CHuxeHue 06beMoB pa3baBneHus
1 06LLMX pacxofoB

= bonee BbicoKas CKOpOCTb NpoXoAKK
11 C(Ma3blBaloLLas CNOCOOHOCT

= 3DPeKTUBHOCTb BypeHna CKBaXMH
C60MbLUIMM 3EHUTHBIM YTNIOM B
aKTUBHBIX UHUCTBIX MacTax

JKonornyeckas 6e3onacHoCTb CMCTEMBI
Pearentbl, Bxoaawue B cuctemy KLA-SHIELD,
pa3paboTaHbl 414 IKONOTMYeCKM 6e30nacHoro
OypeHus, Kak Ha Mope, TaK 1 Ha CyLue.

B 6eperobix npoekTax cuctema KLA-SHIELD
o6ecneunBaeT MHrNOMPOBaHIE TMHUCTBIX NOPOA
6e3 npumeHeHuA coneil, He COAePXIT coeMHeHNi
C apOMATUYECKUMU UM LUKANYECKIMIA
YINeBOLOPOAAMM, B pe3ynbTaTe yero LWnam
nAeanbHo NOAXOANT ANA 3aNaXMBaHUA 3eMeNb.
Mpy UCnonb3oBaHMN B MOPCKIUX NPoEKTaX
CUCTeMa eMOHCTPUPYeT OTHOCUTENbHO HU3KYH0
TOKCUYHOCTb, MOAABEPXKEHa OTHOCUTENbHO
6bICTPOMY 6MONIOrMYECKOMY Pa3NIoKeHMI0,
06pa3yeT MUHUMaNbHOE KOMYECTBO LWNama

1 NPaKTUYecKm 6e3BpedHa Ans MOPCKOTo AHa.

0co6eHHOCTH

= [lonuammHHasA 0CHOBA ana NOBbILLIEHHOI
3K0Noruyeckoin 6e3onacHocT no CPaBHEHUI0
CcncTemamm Ha 0CHOBeE Xniopuaa Kanusa

= [U6KOCTb CUCTeMbI MO3BONIAET 0becneunTb
CO0TBETCTBUE reoniornyeckum Tp€6OBaHVIﬂM
n TpeﬁOBaHMﬂM N0 Npon3BoANTENbHOCTU

= YnyyweHne ynpaBneHua 0TXo4amu
= [IpeBoCxofiHaA YCTORYMBOCTb B TPELUMHOBATBIX
TMHUCTBIX NOpO/aXx

= JKOHOMUYECKOE U TEXHONOTMUECKOE PeLleHme
npo6nem, CBA3aHHbIX C UCNONb30BAHNEM
6ypoBbIX PACTBOPOB Ha BOAHOIA OCHOBE

u ”pOCTOE NpuroToBieHne N nogaepxaxHne
acTem ana onTumMusaumm I/IHFI/I6I/IPOBaHVIH
W CHUXEHWA 3aTpat

= |AneanbHo noaXoAuT ANA OypeHns CKBaXIH
C60NbLLNM 3EHUTHBIM YTIOM B aKTUBHBIX
TAMHUCTBIX M1ACTax

= [loBblLLeHHaA YCTOUNBOCTb K 3arpA3HeHNI0
BblOYpeHHol TBepzoii hasoit

= [loHWXeHHoe AucneprvpoBaHme 1 rMApaTaLma rnH



MpopykT

M-1BAR

M-I GEL

POLY-PLUS

Kayctnueckas copa u KOH
POLYPAC

SP-101

POLY-SAL
KanbuuxnpoBaHHas copa
DUO-vIS

TACKLE

KCl v NaCl

(ucrema POLY-PLUS conepxut
BbICOKOMONEKYNAPHbIIA
NONNMEP B aHNOHHOV
KNAKOCTY, U NpeiHa3HaueHa
ANA MHKaNCYNALMN LWNAMa

W cTabunu3auum rmuH.

MpuHuun pa6otbi

Cucrema POLY- PLUS npossnaet caoun
UHrbMpyloLe CBOCTBA, KOTAa NoNMMep
NPUCOEAMHAETCA K FIMHAM Ha CTEHKAX CKBaXIHbI
1 NpenATCTBYeT 06bIYHLIM ABNEHUAM rUApaTaLim
1 Ancnepcun. AHMOHHbIE KapbOKCUAbHble

TPYNMbl IPUKPENAAIOTCA K NONOKUTENbHBIM
3apAagam no Kpaam YacTuL FuH.

(ucrembl PacTBOPOB 1 peareHToB Ana 6ypEHVIFIZ Cucrembl Ha BOJHOI OCHOBE:

OyHKYMA

[ToBbILLeHNe NNOTHOCTI
BA3KocTb 1 KoHTpONb GuAbTpaLymn
WHrnbutop v 3aryctutens
pHn pF

KonTponb dunbTpanum
KoHTponb punbTpaumn
KoHTponb dunbTpanum
KoHTponb xecTkocTu
Kontponb BHCC
MoHumxenne CHC

VIHrnbuposanue noHos

B cuny Toro, uto nonumep UmeeT BbICOKMNA
MOJIEKYNAPHBII BEC N Pa3BETBAEHHYI0
MOAVMEPHYO LIenouKy, OH 3Q¢eKTUBHO
00BONAKNBAET IMHUCTbIE YACTULbI.
Takum 06pa3om, Ha cTeHKax cTBoNa
CKBaXMHbI 00pa3yeTca NoKpbITHe,
NpenaTCTBYloLLee MPOHUKHOBEHNIO BOAbI
B [MINHbI., NPENATCTBYIOLLIEE NOCTYNNEHNIO
BOAb! B [MNHUCTbIE NAACTbI.

MpumeHeHue

Cucrembl 6ypoBbixX pacTBOpoB
cucnonb3oBaHuem nonumepa POLY-PLUS:
Monumep POLY-PLUS obecneunsaet
NPeBOCXOAHYH MHKANCYNALMI LINaMa 1
yNyyLIaeT CTabunbHOCTb CTBONA CKBAKMUHBI.

OH 3¢ peKTBEH B pacTBOpax Ha OCHOBE NpecHOl
11 ConeHoli BOfbl, HanpuMep, B pacTBOpax ¢
ncnonb3zosanuem KCl unu NaCl, xota B 3Tux
CIyyanx MOryT NoTpeboBaTbCA HEMHOTO bonee
BbICOKME KOHLeHTpaLu nonumepa POLY-PLUS.

POLY-PLUS

Mpenmywecrsa

= [IpeBOCXOAHO MHKANCYnNpyeT Wiam,
0rpaHUuNBas ero AUCnepcuio

= YnyyweHue cTabunuzawum rauH

= (HuxeHue noTpebHOCTY B pa3basne-
HIM BUTRACTBYE YCUNEHHOTO YAANeH!sA
BblOypeHHoIi TBepA0ii ha3bl

= [lpenoTBpalLeHue
CanbH1K006pa3oBaHuA Ha fonoTe,
crabunu3atopax u KHBK 6narogaps
MOKPBITHIO 11 CMa3bIBAHMIO YaCTUL
wnama

= YnyyleHue cMasbiBaroLLeii
CMOCOOHOCTY OONBILMHCTBA CUCTEM
PaCcTBOPOB, 0COOEHHO HeUCMEPCHBIX
CMCTEM, AUCTIEPCHBIX CUCTEM B
COYETaHMUM CO CMa3bIBaLOLLEil
J06aBKoii

= YBenuuenme BA3KOCTI OYpOBbIX
PacTBOPOB Ha 0CHOBE UMCTOI BOABI
I C HU3KUM COflepaHueM TBepAoii
dazbl

= CHUXEHMe CKpYYMBAIOLLIX U OCEBbIX
Harpy3okK

= YnyyieHne LeMeHTUPOBaHMA
= CHuKeHue 3aTpar

PacTBopbI Ha 0CHOBe uNCTOI BOAbI 63
cofiepKaHna TBepAoii gpasbl:

Monumep POLY-PLUS moxeT ucnonb3oBatbea

B 6ypOBbIX PaCTBOPaX Ha OCHOBE UMCTOI BOAbI
6e3 copepxanns TBepaoii gasbl. (ucrema
POLY-PLUS yBenuunBaet BA3K0CTb 11 ynyyLuaet
yaaneHue TBepaoii ¢pasbl nyTem GAoKynupoBaHuA
HexenaTesnbHoli TBepAoil Gasbl. [lobaBka
Takxe 06ecneynBaeT MHKaNCyNALMIO Wwaama

11 yNyyLIaeT CTabUNbHOCTb CTBONA CKBAXKMUHBI.
[JlaHHas cuctema yacto ncnonb3yetca

B CKBAXMHaX C He60MbLUMM ANaMETPOM,

a TaKxKe B (lyuae NOCTOAHHOr0 0T6Opa KepHa.
[llobasneue o1 0,5 o 1,75 GyHTOB/6appens

(07 1,4 10 5 Kr/m®) peareHTa ynyuLuaeT yaanenue
TBepAoil Gasbl nyTem ee GNOKyAMPOBaHMA.

0co6eHHOCTH

= XopoLuas UHKaNCynAumMA ruH

= Hu3kaa aucnepcua Wwnama

= Hu3koe cofepxaHue T8epaoil Gasbl
Huskmit Ko3pduLMeHT TpeHuA

= Hu3Kan TOKCMUHOCTD

SN1d-A10d :80H0 NOH0d BH I9WALIN) :BUHIAAQ BT go1H31ead 1 godogLded 1IawaLdN)
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(ncrembl PacTBOPOB 1 peareHToB Ana 6yp9HMFIZ Cucrembl Ha BOJJHOI OCHOBE:

ULTRADRIL

MpopykT
OcHoBa pacTBOpa

ULTRAHIB
ULTRACAP (nu ULTRACAP PLUS)

ULTRAFREE

ULTRADRIL nmeeT pe3synbTarbl
MPUMEHEHNA Ha NPOMbICNaX B
KauecTBe BbICOK0IPEKTUBHOTO
6ypoBoro pacTBopa Ha BOAHOIA
0CHOBE C UCKMIOUNTENBHBIMIN
NHTOMpYIOLLMMM
XapaKkTepucTUKkamu

MpuHuun pa6otbi

B cucteme ULTRADRIL npumenseTca TpoiiHoe
UHrMOMPOBaHKe ANA NOAABNEHNA TMAPaTaLMK
AKTUBHBIX FMUHUCTBIX NOPOA. MHrMbupytowwme
cnocobHocTn cuctembl ULTRADRIL conoctaBumbl
C XapakTepucTuKkamu 6ypoBbiX pacTBOpoB

Ha BOAHOI 0cHOBe. HU3Kas yBnaxHaowLan

OyHKYMnA

llucnepcuonHas gasa

OCHOBHOIA MHTrM6MTOP FNMH
VIHrnbuposaHue gucnepcun ranH

MHFM6MPOBaHM6 HaJlnaHuA rix,
CMa3blBaloLas CnocobHOCTb U
NoBbILLEHNE CKOPOCTI NPOXOAKU

CN0CoOHOCTb CUCTEMbI PUBOAWT K BbipaboTke
bonee cyxoro, TBepAOro BbIGYpeHHOro

wnama. Cuctema ULTRADRIL 6bina ycnewHo
UCNonb30BaHa AN 6ypeHna NPOAOMKUTENbHBIX
UHTEPBANOB B BbICOKOAKTUBHBIX FINHAX

1 0TNIMYHO 3apeKomeHzoBana ceba no
noKa3atenAm cTabunbHOCTH, MHTMOUPOBaHMA,
npefoTBpALLEHMA NOTepb PacTBOPA 1
o6cnyxuBaHua. B cekumax, ana 6ypexus kotopbix
06bluH0 ncnoboanuc pactopbl CaCl, wm
20% NaCl/HITIAA (yacTuyHO rMAPONN30BaHHbIIA
nonMakpunamig) Ha BOLHOI 0CHOBE, NPUMEHeHNe
BbICOK03dekTUBHOI cuctembl ULTRADRIL
M03BONUNO M36eXaTb 3aNMNaHNA CETOUHBIX
naHeneil BUGPOCUT, CIMLLIKOM BbICTPOro pacxoaa
MHKANCynATOpa U BbICOKOro Ko3puumeHTa
pa3baBnenus, 4to B 3HAUUTENbHOI

CTENeHM 0CNOXKHANO BypeHne CKBaXMH Npu
CN0Ab30BaHUN 06bIYHbBIX GYPOBbIX PaCTBOPOB.

Mpenmywecrsa
= OnTUMKU3aLNA MHTOMPOBAHMA

= (ooTBETCTBUE TPEOHOBAHMAM MO
0XpaHe OKpy»atoLLei cpepbl

= AnbTepHaTuBa AsA Fy60KOBOAHOTO
6ypeHna

= (oKpaLleHue 3aTpat
= YBenuueHue ckopocT bypeHna

MpumeHeHue

beperoBble, MOpCKHe 1 rY60KOBOAHbIE
MPOEKTbI B IKONOrMYECKM UyBCTBUTENbHBIX
pailoHax, XapaKTepu3yHLuxca
NPUCYTCTBUEM AKTUBHBIX FIUH.

0co6eHHOCTH
= (06ecneyeHune BbICOKOI XUMMUECKOit
CTabunbHOCTH

= Huskuit koapduunent pazbaBneHuns u Hu3Kas
TOKCMYHOCTb

= 3PeKTUBHOCTD, 6NM3KaA K pe3ynbraTam
6ypOBbIX PacTBOPOB Ha yrNeBoAOPOAHOI
1 CUHTETMYECKOI 0CHOBAX

= JIerkocTb NPUrOTOBIEHIS M 0GCTYXMBaHUA

= [IpenATCTBYET HaNUNAHMIO WaMa Ha
UHCTPYMEHT

= 3aKynopuBaHue MUKpoOnop



Jtan uHruéupoBanus #1:
MpeBocxoaHoe HFM6MpPOBaHUe MMUH

06bIuHble CMCTeMbI Ha BOAHON 0CHOBE He 06n1afaioT
BbICOKMMM MHTUOMPYIOLMMIU CBOIICTBAMU CUCTEMbI
ULTRADRIL, BcnepcTBMe Yero BO3MoXKHO HabyxaHue
TJIVH 1 UX 06pyLLIEHNe, 4TO MOXET NPUBECTH K
npuxBaty Tpy6 1 pasmbiBaHuI0 CTBONA CKBAXKMHDI.

TepBoii xapaKTepHOi1 YepToi TPONHOTO
uHrn6uposanusa cuctembl ULTRADRIL sBnsetca ee
CMoco6HOCTb MHrM6MPOBaHNA Hanbonee aKTUBHbIX
TIVH 1 06ecneyeHnsA OTNMYHON YCTOMYNBOCTY CTBONA
CKBaXKMHbI, la}Ke B 30HaX CAMbIX aKTUBHBIX FMIUH.

J1an uHruéupoBaHus #2:
Wukancynauma 6yposoro wnama

Mpu ucnonb3oBanum 06bIYHBIX CUCTeM HabNIOAAETCA
yBenuyeHue BpemeHu 6ypenus, Bbipabotka Gonee
MEJIKOrO LIamMa 1 He TaKoi BbICOKMIi ypOBeHb
MHrUO6MPOBaHNA, KaK NPY UCNONb30BaHNM CUCTEMbI
ULTRADRIL. Yacto yacTuup! wnama pasnambiBaoTca
1 AUCneprupytot, 06pasya KonnouaHble YacTuLbl, B
pesynbrarte yero Tpebyerca pa3baBneHue pacTeopa.
Kpome Toro, 311 yacTULbl MOTYT 0CeAaTb B CKBAXKMHE
1 3aKynopuBatb 401070. Jipyrue yactuubl Habyxawt
1 06pa3yloT 6onbLune Macchl, KOTOpble NPUANNAIOT K
ponoty, 6ypunbHoii Tpy6e u KHBK.

BTopoit oTnnuMTeNbHOIT YepTOi TPOIHOTO

uHrn6uposanua cuctembl ULTRADRIL sBnsetca cnoco6
MHKancynAuum 6ypoBoro winama TOHKUM NONMMEPHbIM

NOKpbITUEM, KOTOpOE No3BONAET NPpaKTUYeCKU
usbexarb AucneprupoBaHnA rMUHUCTBIX YaCTUL B

pactBope. 310, B CBOI0 04epe/ib, CHUKaeT noTpe6HoCTb

B pa36aBneHuu 1 yTUnu3aumum 6onbLunx 06emos

WUAKoCcTU. Bbicokas 3ppeKTMBHOCTb faHHOMN CMCTEMbI

nossonAet Bectu 6ypeHne npu 6onee BbICOKOI
MeXaHU4ecKoil CKopoCcTi Mpoxoaky, BbipabaTbias

wnam 6onee KpYynHbIX pa3mepos, KOTOPbll7l nonapaer

Ha BUOpOCUTa B TBEPJOM 1 HEMOBPEXKACHHOM BUJe.

Jtan uHruéupoBaHus #3:
3awuTa meTanauYecKMX NoBepXHoCTel

06bI4HbIe PacTBOPbI AONYCKAIOT CKOMMeHMe
TMAPaTUPOBAHHDIX FNUH U CANbHUK00GPa3oBaHHme,
3amepnAA TeM cambiM Bech poLiecc 6ypenus.

TpeTbeil 0TAMUUTENBHOII YepTOi TPOIiHOTO
uHrn6buposanna cucrembl ULTRADRIL aBnaetca ee
NMoco6HOCTb HaHOCUTb 0C060€ AHTUCANbHUKOBOE
nokpbitue Ha gonoto, KHBK u 6ypunbhyio Tpy6y.

370 NPUBOAVT K yMEHbILEHNIO CallbHUK006pa3oBaHNA
1 YBENNYEHNI0 MeXaHNYeCcKoi CKOPOCTH NPOXOAKH.

CucTembl pacTBOpOB U peareHToB Ans 6ypenus Pepakuua 6

BUHAAAQ Buir a01H31ead 1 dodogLyed 1IawaLIn)
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(ncrembl PacTBOPOB 1 peareHToB Ana 6yp6HMFIZ Cucrembl Ha yI'J'IEBOAOPOAHOﬁ OCHOBeE:

ECOGREEN

MpopykT
ECOGREEN B

ECOGREEN P

ECOGREEN S

ECOGREEN VIS
ECOGREEN A

ECOGREEN T — 310 ciucTema Ha
0CHOBE CJIOXHOro ddupa AnA
obecrneyeHna BbICOKIX pe3ynbTaToB
6ypeHuA B yCI0BUAX NOBbILLEHHbIX
Konornyecknx Tpeboanmit

MpuHyun paboTbl

Cucrembl ECOGREEN ynpowarowuii
o6HapyeHue yrnesofopooB
YHuKanbHblil xummnuecknit coctaB ECOGREEN
ngenTudukatop, bnarogapa Kotopomy
MOXHO OnpeennTb cbipylo HedTb Jaxe

B HU3KOI KOHLeHTpaumun £0 0,5%.

CnoxHblii 3¢up B ocHoe cuctembl ECOGREEN
CUHTE3UPYETCA U3 NPUPOAHBIX KNPHBIX KACOT

1 cinpTa. B c00TBETCTBIN C peLienTypoii, cucrema
npencTaBnAet coboii IMynbCuio, B KOTOPOi
CNOXHbIiA 3$up 06pazyeT AucnepcuonHyk cpeay,
a CONAHOIA PacTBOP UCMOMb3YeTCA B KauecTBe
auncnepcHoii dpasbl. lo3TOMy 0Ha He COepXMUT
TOKCUYHDIX YTNeBOAOPO/OB 11 UIMEeT HyneBoe
cofiepXaHue apoMaTMuecKInX CoeuHeHuil.

OyHKYMnA
OcxoBa pacTBopa

(OCHOBHOIA SMyNbraTop, yTAXenuTenb;
KOHTpOAb GunbTpauum B ycnouax BTBJ

BcnomoratenbHblil aMynbratop, yTaxenuTens;
KOHTPO/Ib PeoNornyeckinx CBOACTB 1
KOHTponb GpunbTpauum B ycnosusx BTBJ

06ecneyeHune BA3KOCTH

BmynbraTop ONA HU3KOLLENOYHbIX yCJ'IOBVII7I

Cucrema ECOGREEN moxeT 6b1Tb npurotoBneHa
C HU3KNM COOTHOLLIEHNEM CUHTETUKA/BOAA:
60/40 nnu BbICOKINM COOTHOLLIEHNEM: 95/5 1

€ pa3NNYHBIMM 3HAYEHUAMY NNOTHOCTU — OT
HeyTAXeneHHbIX A0 17 QYHTOB/rannoH.

MpumeHeHue

MHuorocTopoHHOCTb NPUMEHEeHNs CUCTeMbI
ECOGREEN

Ecnm Bbl BbIGUpaeTe cucTeMy Ha 0CHOBE CNOXKHOMO
3¢upa ans Toro, 4To6bl COOTBETCTBOBATH
MeCTHbIM TpeboBaHUAM Mo C6pocy 0TX0f0B

11 PY 3TOM He 0TKa3bIBATbCA 0T IKOHOMUYECKUX
MPeMMYLLECTB, NONYYaeMbIX B pe3ynbTaTe
MUCNONIb30BaHMA BbICOKOIGDEKTUBHOTO PacTBOPa,
T0 0CTaHOBUTe CBOIA BbIbop Ha ECOGREEN.

Hactoswwas uenHoctb cuctembl ECOGREEN
3aKNKYAETCA B BOIMOXHOCTY €8 MHOTOCTOPOHHEr0
npumeHeHns. [laHHbIiA pacTBOp Nerko
MpUroTOBMTH C Y4€TOM NOCTABNEHHBIX 331ay
6ypeHus, Bknouas bypeHue ckBaxuH ¢ 6onbLLnm
OTXO/I0M OT BEPTUKaNM U FOPU3OHTASIbHBIX
CKBAXIH, a TaKe ANA NepBUYHOr0 BCKPbITUA
NpoayKTUBHOro nnacta. Mo ckopocTu NpoxoaKM
[JaHHaA CCTeMa COOTBETCTBYET pacTBOpaMm

Ha yr1eBOJ0POAHOIA OCHOBE, BMECTE C TeM

Mpenmywecrsa
= YCTONYMBOCTb CTBOMA CKBAXKMHDI

= YBe/nyeHme CKOPOCTU NPOXOAKM
= llenoctHocTb 6ypoBoro wnama
= (Ma3blBatoLLas Cnoco6HOCTb

= B03MOXHOCTb NONYYEHNS
pa3peLeHus Ha c6poC 0TX040B

WUCKNIOYAET MW PE3KO YMEHDBLIAET BEPOATHOCTD
(NyyaeB Npuxgara, kaBepHoobpa3oBaHua

11 06PYLLIEHNA CTEHOK CKBAXMWHbI, 00bIYHO
accoLMMpyHLLMecs C pacTBOPaMi Ha BOAHOIA
0CHoBe. Bblcokas cma3blBaloLLan cnocobHOCTb
3aMETHO CHIXAET CKpYUMBaOLLME 1 OCEBblE
Harpy3KM B CKBaXWHe, UTO JieNiaeT cucTemy
0c06eHHO IO PeKTUBHOIN ANA paboTbl

B HaK/NOHHO-HANPaBMNEHHbIX CKBAXMHAX 1

B CKBaXMHAX C 60NIBLINM 3€HUTHBIM YTTIOM.

CTOUKM 3penua sKonornyeckoil 6esonacHocTn
cucrema ECOGREEN, paspa6otanHas Ha

0a3e CMHTE3UPOBAHHbIX CIOXHDIX 3OUPOB
YKMPHbIX KMCIOT, KOTOpbIE NIeXaT B 0CHOBE
JaHHOTo OYpoBOro pacTBOpa, He CoePXMUT
0060 ONacHbIX 3arpA3HAIOLLMX BelLEeCTB

1 cnocobHa k buopaznoxeruto. (ucrema
MpoLLAa pAA CAMbIX CTPOTUX MPOMbILLIEHHBIX
nccnesioBaHuii Ha TOKCMYHOCTb, UCMAPEHNA,
CMocobHOCTb K 61OpazNoXeHmio u

6bina ogo6peHa AnA NCnonb30BaHMA

1 nocnegyiolero c6poca B peruoHax,
UMeHOLLMX Camble CTporie TpeboBaHusA B
cepe oxpaHbl OKpy»aloLLeit cpefbl.

bonee Toro, cuctema ECOGREEN nogxogut
ZNA MOBTOPHOTO MCNONb30BaHNA NOC/e
npoBefeHs MUHUMaNbHOI 06paboTku, uTo
3HAUMTENbHO CHUKAET 3aTpaTbl, (BA3aHHble
C pacxopom bypoBoro pacTopa.

0cobeHHOCTH
= Buonornyecku pa3naraemas cuctema

= (MHTeTUYeCKaA CUCTeMa MHBEPTHOTO TNA
= be3popHas byposas cucrema
= lcnonb3oBaHue CNOXHbIX 3OUPOB



MpopykT

VG-69

DluzenbHoe TonnuBo
Hutpart kanbuua
ENVIROFLOC
N3BecTb
ENVIROTREAT

ENVIROTONE

ENVIROMULI
ENVIROMUL Il
M-1 WATE

C cucremoit ENVIROVERT'
HeTera3o406bIBaloLLME KOMNAHNN
MOTYT OLLYTUTb BCe NPenMyLLecTBa
3 HeKTUBHbIX UHBEPTHO-
IMYNbCUOHHBIX 6yPOBbIX PaCcTBOPOB
B ZIONOJHEHWE K CHUKEHWIO

3aTparT Ha yTUU3aLuIo 0TX00B

MpuHyun paboTbl

(ucTema He cofepXuT XNopua0B, 0HAKO
BKNIOYAET 3anaTeHTOBAHHY0 COMb HUTPaTa
KanbLuA, KOTopaA He TOJIbKO I/IHFM6VIpyeT
AKTUBHDIE TINHDI, HO U COAEPXUT B (BOEM (0CTaBe
a30T, KOTOPbIil yCKOpAT Npy onpeAenéHHbIX
ycnouAx npotecc 6I/I0pa3J'IO)KeHVIH cncTembl.

Cncrembl PacTBOPOB 1 peareHToB AnA ﬁyp6Hl4ﬂi Cucrembl Ha yrneBvoponHoﬁ OCHOBeE:

OyHKYMA

3aryctutens

OcHoBa pacTBopa

AKTUBHOCTb BOAHOI a3bl
OcHoBHOI GnoKyNAHT

LllenouHocTb 6ypoBbIX pacTBOpOB
TnapodobHbIA CMaunBaKOLLMI areHT

Pa3Butne CHC / noBbileHue
Peonoruyeckux CBOICTB

OcHoBHOIl SMyNbraTop
BcnomoratenbHbiii smynbratop
Yraxenutenn

MpumeHeHue

Mpumenenue cuctembl ENVIROVERT no3gonser
3HauNTeNbHO CHU3NTb CKpYuMBaloLLMe

11 0CeBble Harpy3KI B CKBAXMHE, Aenas laHHYI0
CMCTeMY UAeaNbHON ANA TOPUOHTANbHOTO
6ypeHua 1 bypeHua ckBaxxuH ¢ GonbLuumm
3eHUTHbIMM yrnamu. bnarogaps coeit
BbICOKOIA TEPMOCTAOMNBbHOCTH, Bbl NONyYaeTe
HaZleXHylo cuctemy ana bypenua rny6okux
CKBAXMH B YCTIOBUAX BbICOKIX TeMMepaTyp.
bonee Toro, 31a yHuBepcanbHas cuctema
3apekomeHpoBana ce6a B kauecTae NakepHoil
KIAKOCTY 1 XKMBKOCTU ANA NepYOPaLIMOHHBIX
paboT, AnA 3aKaHUMBAHWA CKBAKMHDI, ANA
0CB060X eHNA NPUXBAYEHHOIH KONOHHDI.

ENVIROVERT

Mpenmywecrsa

= PeluaeT (TaHAapTHYH Npobnemy
YTUAN3aLMN XOPULOB

= (nocobcTByet Gonee bbicTpomy
61opaznoxeHuto

= CHWKAeT BePOATHOCTb
BO3HWUKHOBEHMNA BHELITATHbIX
uTyaumii

= MoxeT ucnonb30BaTbCA B KauecTse
3aKONOHHOM XUAKOCTN U KNAKOCTH
ANA 0cBO60XAEHNA NPUXBATOB I

= CHuxaet 3aTpatbl Ha 6ypeHue,
3aKaHuMBaHUe U yTUIN3aLNI
0TX00B

ENVIROVERT no3BonseT cCHU3UTb 3aTpatbl
Ha 3aLLuTY OKpY:KaloLueil cpefbl

[lna ycnewwHoro 61opasnoxkeHIA Npy 3anaxmBaHum
OTX0/0B HE06X0ZMIMO IONOHUTENBHO MCMONb30BaTb
yaobpeHua 6oratble a3otom. (uctema ENVIROVERT
MeeT NPeUMYLLIECTBO, TaK KaK BK/KYaeT

30T, He0OXOAMMbIiA P PEKYNbTUBALMM ANA

3 deKTUBHOrO CyLLIECTBOBAHNA MIKPOOPTaHU3MOB,
pacwuennatomx yrnesonopoa. Conb HUTpaTa
Kanbuys B cucteme ENVIROVERT He Tonbko

peLuaet npobnembl 1 3KOHOMMT CpefCTBa,

KOTOpbIe paHee TPAaTUNCh Ha XNI0PUABI, HO TaKkXKe
cnocobcTByeT 6onee Gbicpomy GropasnoxeHuo.
Kpome storo ENVIROVERT cootBetcTByet
TpeboBaHnam NMX-L-162-1996-SCF.

0cobeHHOCTH

= (cTeMa MHBEPTHO-IMYSbCUOHHOTO 6ypoBOro
pacTBopa AnA BoA0YYBCTBUTENIbHBIX NNACTOB

= |icnonb3oBaHue HUTpaTa KanbLnA BMECTO
XNOpUAa Kanbuma

L] I'IpesocxonHoe CHUXEHWE CKpyYmMBatoLL X
N 0CEBbIX HArpy30K B CKBaXXNHe

= [IpenoTBpalLeHye NornoLLeHuii pacTBopa
B 30HaX HU3KOr0 NN1aCTOBOr0 AaBNEHNA

) :BuHadAg BT go1H3Iead M godogLied IawaLIM)

:990H)0 HoHIodo0gaLrIA eH IAWILIM

143INOYIANT
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(ncrembl PacTBOPOB 1 peareHToB Ana 6yp6HMFIZ Cucrembl Ha yI'J'IEBOAOPOAHOﬁ OCHOBeE:

MEGADRIL

MpopykT

NlusenbHoe TonNMBO
VERSAGEL HT

U3BECTb

ACTIMUL RD

MEGAMUL

VERSATROL unu MEGATROL
PactBop coneii Cadl,

M-1 WATE

bnarogapa HoBow cucteme
6ypoBoro pacTBopa He(Teraso-
100bIBalOLLINE KOMMAHUN

MOTYT NONYYUTb HAZEXHbIIA

W YCTONYUBDINA K BO3AENCTBUI
Temneparyp UHBepPTHO-
3MYNbCUOHHBIA pacTBop 6e3
conyTcTBytowiero nosbiwenna CHC

MpuHymun pa6oTbl

YHUKanbHOCTb COYeTaHNA KOMMOHEHTOB

cucrema Megadril no3sonser onTumnsnpoBatb
COOTHOLUEHIE MEXAY 3HAUEHNAMM NPU 6 06/MIH,
CHCwn BHC. Kpome Toro, KOHTPONb GUALTPALMN He
NpUBOAWT K yBenuueHnto obwei askoct u CHC,
a yCTOIUMBOCTD K 3arpA3HeHmio TBepAoil ha3oit
o6ecneunsaet crabunsHoe CHC. Ucnonb3oBaHue
CucTeMbl NO3BONAET CHIXATb paboyee faBneHue
6YpOBbIX HACOCOB M YNYULLIAET OUNCTKY

(TBONA CKBAXMHDI, NPV 3TOM NoAAepK1Bas
3HaueHue LI Ha fomycTUMOM YpOBHE.

OyHKYMnA

(OcHoBa pacTBopa

3aryctutenb

LllenouHocTb 6ypoBbIX pacTBOpOB
IMyNbraTop U CMauMBalOLLAi areHT
IMyNbraTop M CMAYNBAILLMIA areHT
KoHTponb punbTpaumn
AKTUBHOCTb BOAHOI a3bl
Yraxenutens

MpumeHeHue

Cucrema MEGADRIL B geitctBumn

CootHowenue mexay IHC, 3Hauenuamu npun 6 06/
MuH 1 CHC cuctembl 06ecneunBaeT npeBOCXOAHbIA
BbIHOC LLIAMa, 3HAYMTENbHO NOBBILLAA KaueCTBO
OUMCTKN CTBONA CKBAXMHbI. [oCTOAHHOE
COOTHOLLIEHIE PEONoruyeckmx napameTpos
obecneunBaet 3G heKTUBHYI TPaHCMOPTUPOBKY
LUNaMa U CHINKAET PUCKI 3aKyNopuUBaHuA.

3TV CBOICTBA NOATBEPXAEHbI peanbHbIMM
3KCNAYaTauMOHHbIMM AaHHbIMU N0

peuenType pacTBOpa, ONTUMU3NUPOBAHHOIA

ANA TOPU30HTANIbHOI CKBAXMHbI AUaMETPOM

8,5 A10AMOB C NOCTOAHHBIM COOTHOLLEHUEM
HeTb/Boda 87:13 n conepxaHnem B cucTeme
TBepAOiA ha3bl Manoil NIOTHOCTI, paBHbIM 5,3%.

Mpo6nema A: Bbicokue 3HaueHusa CHC

Mpu 6ypeHun Ha cywe HedTera3ofobbIBakLNM
KOMMaHuAM Heobxogumo 6bino NonyynTh
noBblLweHHOe 3HaueHne JIHC n 3HaueHus

npu 3 1 6 06/MiH ANA OCTaTOUHOI OUNCTKMN
TOPU30HTANbHOIO CTBO/A, HO MPU 3TOM COXPAHUTb
npAMYI0 3aBUCUMOCTb N0 0THoLeHmio K CHC.

Mpenmywecrsa

= [IpocToTa TpaHCMOPTUPOBKY 1
XpaHeHus

= CHKeHue PacxoA0B Ha yTunnusauuo

= CHuxenue SUM ans ynyywenua
OUMCTKY CTBONA CKBAXMHbI

= OnTumanbHas 3G PeKTUBHOCTb
6bypeHus

= bonee HU3Koe faBneHne 6yp03bIX
HacocoB

= [loBbllLEHME KAYeCTBA OUNCTKM
(TBOJ1a CKBaWHbI

Pewenne MEGADRIL:

VImesn ueTkmit peonoruyeckuii npodunb,
3Ta HOBas NHBEPTHO-IMYNbCUOHHAA
C1CTeMa No3B0ANNA COXPAHNTb TECHYH
3aBUCUMOCTb MeXJy NoKa3aTenamiu npu
6 06/muH 1 CHC ot 10c 0 30 MUH.

Mpo6nema B: CroumocTb 0cHOBbI GypoBoro
pacTBopa

3aTpatbl Ha ocHoBy bypoBoro pacTBopa
yBennuMBany o6LLyto CMeTy Ha CTPOUTENbCTBO
CKBAXMH B IMUHUCTBIX NAACTax CBUTI

bakkeH B CeBepHoit [JakoTe.

Pewenne MEGADRIL:

bnaropapa Tomy, uto cuctema Megadril
M03BOMNNA CHU3UTD 06LLee COepkaHmne
Au3enbHoro Tonnusa Ha 10%, 3aka3unky
yAanocb He TONbKO CAKOHOMMUTb B CPeSIHeM
$20 000 no ckBaXuHe, HO M MONYYUTD BbIrOAY
bnarozapa 6onee HU3KUM peosiornyeckium
napameTpam cucTeMbl 6ypoBoro pacTeopa.

0cobeHHOCTH

= JMyNbraTop 1 CMau1BaIoOLLNI areHT B OAHOM
npoaykTe

= CHIKeHHble peonornyeckue nokasarenu
NPUBOAAT K NOHUXEHNI0 paboyero AaBneHus
6ypoBbix Hacocos 1 LM

= [loBbllLeHHaA YCTOAYMBOCTb K COAEPXKaHMI0
BbIOYpEHHOrO LWNama, TemnepaType
1 3arpasHeHnio

= [loHmKeHHas BoAooTAAua B ycnosuAx BTB

= YCTORYMBOCTD K MOBbILIEHHOMY COfePMaHuI0
BO/bI, 0C06€HHO NPK 60ee HU3KOI NNOTHOCTH
6ypoBoro pacTopa



MpoaykT

OcHoBa pacTBOpa
VG-Plus n VG-SUPREME
N3Bectb

MULXT

ONETROL HT

ECOTROL HT

PactBop coneii Cadl,
M-1 WATE

KomnoHeHTbl cuctembl RHADIANT
CneumnanbHo paspaboTaHbl
TaknM 00pa3om, uTobbl nX
CMHepreTuyeckoe AeiicTBie
obecneynBano cTabunbHOCTH
pacTBOpa B TeUeHue BCex
3TanoB 6ypeHns 1 oLeHKN
yNbTPaBbICOKOTEMMEpaTypHOiA
CKBaXKWHbl. (uctema

RHADIANT oz1HakoBo xopoLuo
paboTaeT C CUHTETUYECKUMN

1 MUHEpaNbHbIMU Macnamu

B KQUeCTBe OCHOBbI, 03BONIASA
NpUroToBMTL OYpPOBOI PacTBOP
B COOTBETCTBUN C KOHKPETHbIMU
YCIIOBUAMM B CKBAXMHE U
TpeboBaHNAMM MO OXpaHe
OKpy»atoLLen cpefbl.

Cnctembl PacTBOPOB 1 peareHToB ana 6yp6HI/1FI3 C(ucrembl Ha yrnesonoponuoﬁ OCHOBeE:

OyHKYMnA

llncnepcvionHan dasa

3aryctutenb

LllenouHocTb 6ypoBbIX pacTBOpoB

OcHoBHOIl SMyNbraTop

OcHoBHas 06aBKa ANA KOHTPONA GUAbTPaLUM

BcnomorartenbHas fo6aeka ans
KOHTpONA GuabTpaLum

AKTUBHOCTb BOAHOI a3bl

Yraxenutenb

MpuHyun paboTbl

Cucrema pactBopa RHADIANT ans 6ypenus
YNbTPaBbICOKOTEMMEPATYPHbIX CKBaXUH (>500 °F)
NpUroTaBAMBAIOTCA HA OCHOBE CUHTETUYECKMX

11 MUHEPanbHbIX Macen C UCnob3oBaHuem
CnewLmnanbHbIX XMMpeareHToB, KOTopble
COXPAHAIT CTabUNBHOCTb, He pa3pyLLascb Npu
YNbTPaBbICOKMX CTaTUYECKIX TeMnepaTypax

Ha 3a60e CKBaXMHbI. KOMNOHEHTbI cucTeMbl
RHADIANT cnewuanbHo pa3paboTaHbl TaK, 4to6bl
WX CUHepreTiyeckoe AelicTBIUe NoadepuBano
(TabunbHOCTb pacTBOpa B TeUeHMe BCex

3TanoB 6ypenua u oueHki. B otnnune ot
00b14HbIX HeBOAHbIX OYPOBbIX PacTBOPOB,
cnctema RHADIANT coxpaHseT cTabunbHoOCTb

B IKCTPEMASIbHbIX TEMNepaTypax Aaxe Bo Bpema
NPOAOMKUTENBHBIX CTATUYECKUX YCTIOBUIA.
(TabunbHble peonoruyeckue napameTpbl

B COYETaHUN C YNbTPATOHKO 1 rNafKoi
GUNbTPaLIMOHHOI KOpKoil 06ecneumnBaroT
3dpekTuBHOCTL onepauuii MG, kpennenua
06cafHbIMU TPy6aMu 1 LEMEHTUPOBAHNA.

RHADIANT

Mpenmywecrsa

= (oxpaHeHue TepMOCTabUIbHOCTM NpH
Temneparypax Bbiwe 500 °F (260 °C)
B YCNIOBUAX CTATUYECKON
TeMNepaTypbl Ha 3a60€ CKBaXXMHbl

= YCTOIUMBOCTb K 3arpA3HeHIto
KUCTIbIMIN Fa3ami

= 3(hdeKTMBHbIN KOHTPONb
3KBUBANEHTHOI LIPKYNALMOHHON
nnotHocty (L)

= [loBbilweHne 3pPeKTUBHOCTY
CNYCKOMOAbEMHDIX OnepaLyii

= (oKpaLleHue Cnyyaes notepn
pacTBopa 1 npuxBata Tpy6

= CHuxeHne CKpyuuBatoLLnX 1 0CEBbIX
Harpy3ok B CKBaKnHe

= (0becneyenme npeanbHbIX YC0BHiA
ana TG, kpennenna obcaaHbiMu
Tpy6amu 1 LieMeHTUPOBaHWA

= |IcknioyeHue HenpoayKTUBHOTO
BpeMeHM, CBA3AHHOTO ¢
NpUMeHeH1eM pacTBOPOB

= MuHumm3auma puckos B obnactu OTu b

= YBenuueHue NpoayKTUBHOCTU

= MakcumanbHas cTouMocTb aKTUBOB

= MuHuManbHas BepoATHOCTb

3arycTeBaHUA Npu BbICOKUX
TeMneparypax

MpumeHeHue

Tiobas ynbTpaBbicokoTEMNepaTypHaa
CKBAXMHa (CTaTMyeckas Temnepatypa Ha

3a60e ckBaxuHbl 400F 1 BbiLe), AnA KOTOPOid
TpebyeTca (TabUNbHOCTH CBOIACTB 6ypoBOro
pacTBOpa B CTaTUYeCKUX yCnoBuAx be3s npobnem
3arycTeBaHUA Y TEPMUYECKOTO Pa3NOKEHNA.

0cobeHHOCTH

= (oxpaHeHue TepMOCTabUIbHOCTM NpH
Temneparypax Bbiwe 500 °F (260 °C) B
YCNOBUAX CTaTUUECKOI TEMNepaTypbl Ha 3a60e
CKBAXMHbI

= YCTOIUMBOCTD K 3arpA3HEHUAM

= J(deKTMBHbIN KOHTPONb IKBUBANEHTHOI
LMpKynALMOHHONA nnoTHOCTH (ILIM)

= [loBbilweHne 3pPeKTuBHOCTH
CMyCKONOAbEMHbIX OnepaLmit

= (Obecneyenue upeanbHbix ycnosuit ana MG,
kpenneHus obcagHbIMm Tpydamn i
LieMeHTUpOBaHUA

= VcknioueHue HenpopyKTUBHOTO BPEMEHH,
(BA33HHOTO C PUMEHEHEM PaCcTBOPOB

= MuHumm3saumsa puckos B o6nactu OT ul3b
= YBenuueHue npoayKTUBHOCTH
= MakcumanbHas cTouMoCTb akTUBOB

= MuHuManbHas BEPOATHOCTb 3arycTeBaHuA npu
BbICOKMX TEMNEPATYPax

INYIaYHY :380H)0 noHodoogawif eH I9waLIK) :BuHIdAQ BuT go1Ha1ead 1 dodogLied IawaLdn)
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(ncrembl PacTBOPOB 1 peareHToB Ana 6yp9HMFIZ Cucrembl Ha yrnesonoponuov'l OCHOBeE:

RHELIANT

MpopykT

VG-PLUS and VG-SUPREME

U3BECTb
SUREMUL

SUREWET

RHEFLAT

RHETHIK

RHEDUCE
RHEBUILD

ECOTROL RD
PacrBop coneii Cadl,
M-1 WATE

[oHmKeHHOe cofepXaHue
rnuHbl B cucteme RHELIANT,

LieneBble 3arycTuTeny, HelaBHo
pa3paboTaHHble SMyNbraTopbl,

peonorunyeckme MoaNGUKaTopbl
W BbICOKMIN YPOBEHb afanTaLui

K Pa3NnyHbIM 0CHOBAM
pacTBOpoB 0becneunBatoT

BbICOKYI0 MPON3BOANTENIbHOCTD

CCTEMDI, KOTOPAA Nerka B

06Cﬂy)Kl/I BaHUN ” peHTa6en bHa

OyHKYMnA

3aryctutens

LllenouHocTb 6ypoBbIX pacTBOpoB
OcHOBHOI1 SMyNbratop

(MaumBatoLL il areHT n
BCMOMOTaTeNbHbIN IMynbratop

Peonornyeckuit mogudukarop
3aryctutens

Pasxmxutenb

BpemeHHblii yBenuunTenb BA3KOCTI
KonTponb dunbTpauum

AKTUBHOCTb BOAHOI a3bl
Yraxenutenb

MpuHyun paboTb

bnaropapa nnockomy peonornyeckomy npodunio,
cuctema Hogoro nokonexnsa RHELIANT coxpaHset
MOCTOAHHbIe CBOVCTBA 6ypoBOro pacTBopa,

KOTOPbIE HE 3aBUCAT OT TEMNEPATYpbl U laBNEHUA.

Mpu ncnonb3oaHun RHELIANT 3Hauenma LN
Hen3MeHHO HIKe 3HaueHii Npu NCnob30BaHNK
00bIUHBIX MHBEPTHBIX CUCTEM, NPK 3TOM
YMeHbLLATCA Npobnembl B npoLiecce Gypenus n
CHUXHTCA NOTepY roToBOro 6ypoBoro pacTeopa.

Mpenmywecrsa

= (OKpaLLeHue PacxoLoB Ha pacTBop 1
CTPOUTENBCTBO CKBAXMHI

= Ynyywenne ynpasnenna LN

= MUHUMI3aLNA TPeLyH B
NPOAYKTUBHOM NiacTe

= CHKeHue pacxoaoB Ha OXpaHy
OKpY>atoLLeil cpefibl, NOBbILLEHIe
6e3onacHocT

= OnTumm3auna 3¢dekTUBHOCTH
6ypeHna

= 3HauuTeNbHOE CHUXKEHNE NOTEPb
roTOBOrO 6YPOBOrO PacTBOpa

NpumeHeHue

Pe3ynbTaTbl NPOMbICIOBbIX UCMbITaHUI
noaTBepxAaloT nabopatopHble
uccnef0BaHmnA

B npombicnioBbix ycnoBuax cuctema RHELIANT
npoJeMOHCTPUpOBana pabouve xapakTepucTukm,
3HaumTeNbHO NPeBOCXOAALLME N0y
CTaHAAPTHYI0 CUCTEMY HA CUHTETUYECKOI 0CHOBE
11 poyne NHBEPTHble GypoBbie pacTBOpDI

B YCNIOBUAX IY60KOBOAHOIO bypeHus.

= (kopocTb npoxogku B 20 dyTos/uac (6,1 m/uac)
ropa3zo BbiLLe, YeM MU UCMOb30BaHIM
CTaHJAPTHBIX CUCTEM HA CUHTETUYECKON OCHOBE

= Bpems MexaH!ueckoro 6ypeHus ymeHbLUaeTca
Ha 24 Yaca Ha KA AOM UHTEpBane

= (CHixeHne 06beMOB NOTepb PacTBOpa,
06bemoB pazbaBneHus 1 ynyulLeHHble
XapaKTePUCTUKM 3aMeLLeHns

= (banaHmpoBaHHOe AMHAMUYecKoe
HanpsXeHue caBura obecneunsaer onee
BbICOKYH CKOPOCTb MPOXOAKM, 3HAUNTENbHO
YNYULLIEHHYH TPAHCTOPTUPOBKY LUaMa U
3aMETHYI0 SKOHOMMIO BPEMEHU NPU NPOMbIBKe
(TBONA CKBAXMHDI

0co6eHHOCTH

= [Inockuit peonoruyeckuit Npodub B LIMPOKOM
[ManazoHe Temnepatyp

= [loBblLUeHHaA ceAMMeHTaLMOHHaA
YCTORYMBOCTD

= (okpalLeHue pa3baBneHna/obcnyxmpanua

u YquLueHme OUNCTKI CKBaXWHbI, yaepXaHue
LUn1ama BO B3BELEHHOM COCTOAHUN

= YMeHbLUEHIMe KONNYECTBA CKAYKOB JaBNEHNA



MpopykT

VG-69 u VG-PLUS
VERSAGEL HT u VG-HT
VERSAMUL
VERSACOAT

VERSAWET

VERSAMOD

SWA

HRP

VERSALIG
N3Bectb

Xnopua Kanbuus
M-1 WATE

(uctembl VERSACLEANT 1
VERSADRIL' — 370 6ypoBble pacTBOpbI
Ha yrneBoJ0POAHOI OCHOBE,
MPUroTOBNIEHHbIE C UCMO/b30BAHNEM
naketa smynoratopos VERSACOAT-
VERSAWET unu VERSAMUL-
VERSACOAT, n otBeuatoLye Bcem
TpeboBaHNAM, NpeabABNAEMbIM K
6ypoBbiM pacTBopam. EANHCTBEHHOE
0TNINYKe ABYX CUCTEM JpYr OT

[ipyra 3aK/oyaeTcs B TOM, YTo B
cucteme VERSACLEAN ucnonb3yetca
MIHepasibHoe Macsio BbICOKONA
ounctkim, a B cucteme VERSADRIL -
An3enbHoe Tonnneo N°2 B Kauectse

BHELLHeil ANCNepCcMoHHOI dasbl

Cncrembl PacTBOPOB 1 peareHToB AnA 6yp6HMH3 Cucrembl Ha yrneBvoponHoﬁ OCHOBeE:

VERSACLEAN/VERSADRIL

OyHKYMnA

3aryctutens

3arycTutens B yCnoBHAX BbICOKMX TeMNepaTyp
OcHoBHOIA SMyNbratop

[ToKpbIBalOLLNI areHT

(MaumBaroLL il areHT n
BCMIOMOTaTeNbHbIil IMynbratop

Peonornueckuit moandukatop
TlononHNUTENbHbIN CMAUMBAIOLLNIA areHT
BpemeHHblit 3arycTutens

Kontponb dunbTpauum B ycnosusax BTBA
LllenouHocTb 6ypoBbIX pacTBOpOB
AKTUBHOCTb BOAHOI a3bl
Yraxenutens

MpuHuwmn pa6otbi

PeareHTbl, BX0AALME B COCTAB PacTBOPOB,
06€CneynBatoT 3alLuTy 0T KUCbIX Fa30B,
TaKkmx kak (07 u H,S, a Takxe 0T Koppo3uu,
bnarozapa U3BeCTU (PerynaTop LenouHoCTH)
B IMCTIEPCUOHHON YrNeBOJOPOAHOI

¢aze. Cucrembl VERSACLEAN n VERSADRIL
MOryT 6bITb UCNONb30BaHBI NP GypeHun
BOAOPACTBOPUMBbIX MOPOA, (QHTUAPUTbI,
TUNCbI, CONM U COXKHBIE COMHN) C MUHUMANbHOIA
BEPOATHOCTbI0 Pa3MbIBaHMSA CTBOMA CKBAXKMHDI,
nn6o 6e3 Takux npobnem BoobLLe. OHu
06ecrneunBatoT ynyyLleHre C(MasbiBatLLNX
XapaKTepuCTUK Npu OYpeHnN HaKNoHHo-
HanpaBJIeHHbIX CKBAXWH U 3HAUUTENbHO
CHUXKAIOT BEPOATHOCTb NPUXBaTa Tpyo.

Mpenmywecrsa

= MakcumanbHas npoayKTUBHOCTb
CKBAXMHbI

= CHIKeHMe CKPYYMBAIOLLMX U 0CEBBIX
Harpy3ok

u COXpaHEHME HOMUWHANbHOIo
AnamMeTpa CTBOJIa CKBaMMWHbI

= ONTUMM3aLMA CKOPOCTU NPOXOAKN
= YCTOYMBOCTb CTBONA CKBAXMHbI

MpumeHeHue

06e cucrembl 06ecneynBaloT OTAMYHYIO
TepmocTabunbHoCTb Bo Bpema GypeHna rny6okux
BbICOKOTEMMEPATYPHBIX CKBaXMH. CucTembl
VERSACLEAN 1 VERSADRIL MuHumu3unpytot
MoBpeX/ieHNA KONNEKTOPCKIX CBOICTB 3a CyeT
NpefoTBPALLEHUA NPOHUKHOBEHNA BOAbI B NACT,
a TakKe MCKIoualoT HabyxaHue MK, KoTopoe
MOXeT NPUBECTU K CHUXXEHVIO NPOHILLAeMOCTH
npoAyKTUBHOI 30HbI. OHY Takxe obecneynBatT
6onee BbICOKYH0 CKOPOCTb MPOXOAKM 1 NO3BONAT
OTHOCUTENbHO NIerko OYpuTb TONCTbIE CeKLMM
TJIAH, CKNIOHHBIX K rUZpaTaLim 1 Habyxanuto,

C COXpaHeH/eM HOMUHaNbHOTO ANAMeTpa CTBONa.

Bo mHorux cyuasx npu Bbibope 6yposoro
pacTBOpa CMCTEMbI Ha YTNEeBOAOPOAHOIA 0CHOBE
He NPUHUMAIOTCA BO BHUMAHME U3-3a BbICOKNX
HauasnbHbIX 3aTPaT Ha NPUrOTOBNEHMUE, XOTA
yCNoBuUA bypeHus U NO3BONAKT UX UCMONb30BATD.
OnHaKo e yuuTbIBaTh 06LLMe 3aTpaThl Ha
6ypeHue, TO 3aTpaThbl Ha UCMONb30BaHME PacTBOPa
Ha YrNeBOOPOAHON OCHOBE CPaBHUMbI (1K
JaXe HIDKE) € 3aTpaTaMm Ha MCNoMb3oBaHue
PacTBOPOB Ha BOAHOI OCHOBE, 0CO6EHHO B TeX
CNyyanx, KOrfa ycTpaHAeTcA HONbLUMHCTBO
npo6nem 1 3HaUMTENbHO COKPALLALTCA
npoAoMmKUTENbHOCTL pabo. bonee Toro,
6yposbie pactBopbl VERSACLEAN v VERSADRIL

Ha YrneBoJ0POAHOI OCHOBE MOXHO NOABEpPraTb
pereHepauum 1 3atem NOBTOPHO UCNOJb30BaTh

B COOTBETCTBUY C TEXHONIOTUYECKUM NPOLIECCOM.

0co6eHHOCTH
= Huskuii KoadduumeHT TpeHna

= (TabunbHOCTb B YCNOBUAX BbICOKNX
Temneparyp

= Xumuyeckas cTabunbHocTb
= [IpeBOCX0AHBIN KOHTPOMb GUAbTpaLMK

THAYSYIA/NYITDYSHIA :990HI0 HoHIodooaaLik eH 1I9wdLdN) :BuHIAAQ BUY d01HIIRad 1 gododLded 1I9waLIN)
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(ncrembl PacTBOPOB 1 peareHToB Ana 6yp6HMFIZ (ucTembl Ha CMHTETHYECKOI OCHOBE:

PARALAND

MpopykT

KnpaKuin nuHeiHbIi napaguu
VERSAGEL-HT

N3Bectb

ECOTROL RD

NOVAMUL

VERSAWET

Ducnepchan ¢asa (conb 6e3
cofiepKaHuA XnopuaoB)
FER-0X

JKONOrMYeCKIN UNCTas HeBOAHaA
CuCTeMa, N03BONAIOLIAA
0CTUYb NPEBOCXOAHBIX
pe3ynbTaToB bypeHus

MpuHyun paboTbl

Bce opraHuyeckme KOMNOHeHTbI CUCTEMBI
PARALAND 6uropa3naraembl 1 npaKTUyecKit
HeTOKCUYHbI AN nouBbl. Kpome Toro,
HeopraHuyeckue KOMNOHEHTbI CUCTEMb
o06ecneunBatoT yMeHbLLIEHME YaeNbHON
MpPOBOAMMOCTY 1 CNOCOBCTBYIOT POCTY
pacTeHuii. Bce BbilenepeuncneHHble
npeumyLectsa cuctembl PARALAND
COYETATCA ¢ BICOKOI IPPEKTUBHOCTbIO
UHBEPTHO-3MY/bCUOHHOTO PacTBopa.

OyHKYMA

OcxoBa pacTBopa

3aryctutens

LllenouHocTb 6ypoBbIx pacTBOpoB
Kontponb ¢punbrpaumn

Imynbratop

TnapodobHbIA CMaunBaKOLLMI areHT

Hu3kas BoJHaA akTUBHOCTb AN
YCTOIYNBOCTY TIMHICTBIX MOPOS,
YTaxenutenb

NpumeHeHne

Bo Bpema noneBbIx UcnbiTaHuii cuctema
PARALAND npeB3otuna Bce 0uaaHus,
06ecneuns BbICOKYH CKOPOCTb NPOXOAKM,
HU3KII KO3 ULMEHT pa3baBneHma u

HenpeB30iJeHHYI0 YCTOMUMBOCTD K 3arpA3HEHNH.

[p1 NpUroToBNEHNI PaCTBOPOB NETKO
BOCTUraeTcA NAOTHOCTb OT 7,5 GyHTOB/rannoH Ao
16 dyHToB/rannoH (o1 0,9 o 1,92 kr/n), a Takxe
naeanbHble peonoruyeckue u GuAbTPALMOHHbIE
BOIiCTBA. [pocTas B 06paLLeHMN CcucTemMa
PARALAND aBnsetca 3K0HOMUYeCKI

BbIrOZHOI; ee GaKTnyeckas 061Las croumocTb
0OKa3anacb Ha 30% Huxe npeanonaraemoil.

Cucrema PARALAND 6bina 3aaeiicTBOBaHa

B Pa3NNYHbIX NPOrpamMmax ¢ TpeboBaHnAMM
HyneBoro c6poca. B Hooii 3enanguu

Lwnam 6bi1 UCNONb30BaH B KauecTBe

Mpenmywecrsa

= OnTumanbHas 3GPeKTUBHOCTL
6OypeHus

= CHKeHue cTeneHy pa3baBneHns

= MuHUManbHoe BO3eNCTBIE Ha
OKpyXatoLLyto cpeny

= bonee HU3KMe pacxoabl Ha bypeHne

= BbirogHoe ncnonb3oBaHiue Wama

= be30TX0HOe NPON3BOACTBO

KOpMa N4 uepBeil Ha MecTHoli Gepme no
BePMUKYNbTMBMPOBaHNIO, T.e. wnam PARALAND
6bin npeobpa3oBaH B yaobpeHue. (MeLLaHHblil
€ CONOMOIA, KOPOiA 1 MECKOM, LLIaM CUCTeMbl
PARALAND 3ameHun BepXHuii NOYBEHHbII
/1011, NOHAZ06MBLLMICA NP NepeceBe Ha
mecTe 6ypoBoii nnowwazkn B Konopago.

0cobeHHOCTH

= BbicokoaddeKTnBHAA UHBEPTHO-IMYNbCUOHHAA
acTema

= [lpocToTa npuroToBAeHNA 1 06CNyKMBaHNA
= bropa3naraemocTb opraHinyeckiX KOMMOHEHTOB

= Hu3Kad TOKCUYHOCTb KOMMOHEHTOB M0
OTHOLLEHUI0 K nouBe

= Pa3Ho06pa3ne COBMECTUMBIX METOAVK MO
obpabotke



Mpopykr/ [lo6aBKa
BAPUT

EDC99-DW

SIPDRIL 2/0

PARAMUL

PARAWET

BENTONE 128 / BENTONE 38 / VG SUPREME
ConaHoii pacteop Cadl,
U3BECTb

VERSATROL M, VERSATROL HT
ECOTROL HT, ECOTROL RD
ONETROL HT

bapur

Cuctembl PARATHERM 1
VERSATHERM npecTaBnatoT coboii
CUCTEMbI MHBEPTHbIX IMYNbCHIA,
UMEHOLLIMX O[JHO 3HAUUTENbHOE
pasninuue B XUMUYECKOM COCTaBe:

B PARATHERM ucnonb3yetca ocHosa
C IMHeAHbIM napa¢uHoM, a B
VERSATHERM — Hu3koTokcyHoe
MUHepanbHoe Macno

MpuHuun pa6otbi

CUCcTeMbI HEBOAHBIX PacTBOPOB
PARATHERM u VERSATHERM obnapatot
CNIeAYOLMMI XapAKTEPUCTUKAMM:

= (TabUnbHOCTb B YCNIOBUAX BbICOKMX
Temneparyp

(ncrembl PacTBOPOB 1 peareHToB Ana 6ype|-||/|ﬂ: C(ucTembl Ha CUHTETMYECKON 0CHOBE:

PARATHERM/VERSATHERM

OyHkuma
Yraxenutenb

OcHoBa pacTBopa
OcHoBa pacTBopa
OcHoBHOI1 SMynbratop
BcnomoratenbHbii Smynbratop
3aryctutens
Munepanuzauusa
LLlenouHocTb
KoHTponb dunbTpawum
KoHTponb dunbTpawum
KoHTponb dunbTpawum

MnotHoCTb

= CHIKeHNe BA3KOCTH NpU BbICOKOI CKOPOCTU
caBura

= (TabunbHOCTb BA3KOCTY NPY HU3KOI CKOPOCTU
caBura

= CHUXeHWe KBUBANIEHTHON LMPKYNALMOHHON
nnoTHocTn (ALM)

= [loBblLUeHHas ceUMeHTaLNOHHaA
YCTOIYMBOCT

Npumenenne

(ucrema PARATHERM noaxoaut ans CKBaxuH
Cy3KMMM 6e30nacHbIMM rpaHILLAMK FPagUeHTOB
JAABIEHMi, HE3aBUCMMO OT 0XIAAEMOI
CTaTyecKoil TemnepaTypbl Ha 3a60e.

[TepBoe npumeHeHue cuctembl PARATHERM

B POMbICNOBbIX YCIIOBUAX ObINI0 0CYLUECTBAEHO
npu Hu3Koii Temnepartype (160 °F [71 °C]),

B CKBaXIHE C y3KnMY 6e30nacHbIMu rpaHLamu
rpaAneHToB AaBneHuii. bypenue 6bino npoBeseHo

Mpenmywecrsa
= OnTmanbHas CKopoCTb NPOXOAKM

u COXpaHEHME HOMWHANbHOIo
AnamMeTpa CTBOJIa CKBaMMWHbI

= CHUXKeHNe IKBUBANEHTHOIA
LMpKynALMoHHOA nnoTHocTy (ILUM)

= CHKeHue [NlaB/IeHNA HarHeTaHnA
Hacoca

= [loBblLUeHHaA ceiMeHTaLOHHaA
YCTOIYMBOCTD

= CHUXEHMe CKpYYMBAIOLLX U OCEBbIX
Harpy3oK

yCneLwHo, B 3HauuTeNbHol cTenenu bnarofapa
bonee HU3KUM peonornyecknm CBORCTBaM U
C00TBETCTBEHHOMY CHUKeHuIo LT, nonyyeHHoi
cnomotwblo cuctembl PARATHERM. Pewenne
[JaHHOI 3a/1auln NOATBEPANI0 BOIMOXKHOCTD
anctembl PARATHERM o6ecneuntb Gonee
HUM3KYH BA3KOCTb NP BbICOKOI CKOPOCT
C[1BUra N0 CPaBHEHMIO C 06bIYHBIMI CUCTEMAMK,
MpenMyLLeCTBO KOTOPbIX 3aKNI0YAETCA B
CHIDKEHMN NOTePb JaBNeHNsA B CKBaXKMHE.

Cucrema PARATHERM Takxe 6bina ycnewHo
MUCNonb30BaHa Npu 6ypeHnn CkBaXuH ¢
60NbLIMM OTXOZOM OT BEPTUKANN.

Cucrema VERSATHERM 6bina ycnewuHo
WCNbITaHa B YCIOBUAX BbICOKNX TeMnepaTyp

1 BbICOKOTO aBneHua. MakcumanbHas
(TaTiyecKas 3aboitHas Temnepatypa, npu
KOTOpOIi NCNosb30Banach CUCTeMa, COCTaBuNa
HemHorum bonee 356 °F (180 °C). Cuctema
MPOAEMOHCTPUPOBANa CTabUNbHble CBOCTBA
1 HU3Kue Henporpeccupylolume 3Havenns CHC.

0co6eHHOCTH

= Huskuii KoadpduumeHT TpeHna

= Bbicokas TepMoCTabunbHOCTL

= Xumuyeckas cTabunbHocTb

= [IpeBOCX0AHbIit KOHTPOb GUIbTpaLIAK

= CHUXKEHWe BA3KOCTM NPY BbICOKIX CKOPOCTAX
caBura

= (TabunbHas BA3KOCTb NP HU3KIUX CKOPOCTAX
¢aBura

WHIHLYSHIA/WHIHLYHYd :280HI0 NOXIIhMLILHND BH I9WALIN) :BUHIdAQ BuriT go1H31ead 1 aodogLied IawaLdn)
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(ncrembl PacTBOPOB 1 peareHToB Ana 6yp6HMFIZ Cucrembl Ha HeBOHOI OCHOBE:

WARP — lepenoBas TexHoorna 6ypoBbix pacTBOpOB

Texxonorua WARP no3gonset
(034aBaTb OypoBble pacTBOpbI
C HU3KIM Peonornyeckim
npodunem 11 NOBbILIEHHO

(e IIMEeHTALOHHOA yCTOI7Il-IVIBOCTbIO

MpuHuun pa6otbi

Texxonorua WARP 3akniouaeTca B U3MenbyeHnm
YTAKENUTENA [0 YaCTUL KONNOMAHOTO pa3mepa —

0t10,1 20 10 MKM. 3a CueT NpeaBapuUTeNbHOI

06paboTKI YacTuL yTAXeNUTENA KONNOUAHOMO

pa3mepa, peoniorua He noBblllaeTca.

MpumeHeHue

bnarogapa 3Tum u Apyrum npeumyLecTeam
TexHonorna WARP agnaetca nyuwmm
BbIOOPOM CHIXKEHNA PUCKOB U PacXo0B
ANA LIMPOKOT0 INaNa30Ha KpUTUYECKIX
YCNOBHIA NPUMEHeHIA, BKK0YaA:

u r0pM30HTal'IbeIE CKBaMHbI U CKBAaXUHbI
€ 60/bLLUM 3EHUTHBIM yrnom

= bypeHue c ucnonbsosanmem rubkux HKT
= bBypeHue cynpaeneHnem faBnenuem

= PacTBOpbI ANA NEPBUYHOTO BCKPLITUA
NPOAYKTUBHbIX NNACTOB

= CKBaXMUHbI C y3KMM IMana3oHoM paboumx
peXumoB

= (KB2XMUHBI C BbICOKUMY TeMNepaTypami
1 BbICOKUM JiaBnieHnem

= bypeHue Ha 06capHOi KONOHHe

= IHrubupytowme pacTopbl

= CKBaXUHbI C pUCKOM 0CefiaHusA bapuTa

= YnpaBneHue 6ypoBbIMM OTXOAAMM

= LleMeHTUpOBaHNE B KUTUUECKIX YCI0BUAX

[laHHaA TexHoNOrnA N03BOAAET PACUNPUTD
TpaHLbl 6ypeHna ropu3oHTaNbHbIX CKBAXIH

1 CKBaXWH € 60/bLLIM 3€HUTHBIM YINOM Npu
pa3paboTke HOBbIX 1 3peNiblX MeCTOPOXKAEHMUIA.
baput cTanpapta APl (AmepukaHckuii HedTAHOI
WHCTUTYT) UCNONb3YeTCA B NPOMbILLNEHHOCT

B TeyeHue nocnegHux 80 neT B KauecTBe
HaTypanbHOro NPoAyKTa ANA NOBbILLEHNA
NNOTHOCTM PacTBOPOB. Ha npakTuke,

BA3KOCTb GypoBOro pacTBopa NpUXoAMI0CH
KOHTPOAMPOBATb A NOAAEPKAHUA

6apuTa Bo B3BELLEHHOM COCTOAHUM, 4TO6bI
NpefoTBPATUTb ero 0CaxAeHue B CKBaXWHe.
0nHaKo ceityac TpaeKTOPMN CKBAXMH
CTaHOBATCA BCe 6oNee CNOXHbIMU, UTO
Hen36exHo 3acTaBAAeT UCKaTb KOMNPOMUCC
MeX Ay peonoruyeckumu TpeboBaHnAMN
nojAepanua 6aputa Bo B3BELIEHHOM COCTOAHUM
W TNAPABAMYECKUMU XapaKTepucTUKamu,
0TBEYAILLNMI 33 KOHTPONb CKBAXKMHDI.

Mpenmywecrsa

= CHuxeHue BEPOATHOCTI 0CeAaHUA
6apMTa B CTaTUYeCKUX n
AWHAMUYECKNX YCNIOBUAX

= [loHnxeHHble 3HaueHna LM

= [loHIKeHHble 3HaueHNA aBneHms
nopLUHeBaHuA 1 cBabupoBanma

= [loHnKeHHOe fiaBeHIe HAcoca

= [loBbllweHne KayecTBa
LIeMEHTUPOBAHNA

= YBenuueHve CkopocTy cnycka Tpyo
1 CMYCKOMOAbEMHBIX Onepavuii

= [loBblLLEHIE KAYeCTBa J1aHHbIX
U3MepeHua/KapoTaxa Bo Bpems
6ypexua (MWD/LWD)

= CHiKeHue K03 OULMEHTOB TpeHNs
1 KpYTALLEro MOMeHTa POTOPHOTO
cTona

= [loBbilweHne 3GPeKTUBHOCTH
yAaneHna Tepaoil Gasbl U CHKeHe
noTpe6HoCTY B pa3basneHun/
o6cnyxuBaHun

® YMeHbLUeHIe BePOATHOCTH
3aKynopuBaHuA GUIbTPOB ANA
3aKaHumMBaHuA

= CHKeHue GunbTpaLun B CKBaXKMHE

0cobeHHOCTH

= B TexHonoruu 6yposbix pacteopos WARP
NCNONb3YIOTCA YacTULbl, Pa3Mep KOTOpbIX B

10 pa3 meHbLue yacTiL 6apuTa 6ypoBoro copra

= PacTBOPbI C HU3KMMM 3HAYEHUAMN
nnactuyeckoii Baskoctur, AHC n BHCC, a Takxe

CNOHWKEHHBIM PUCKOM BEPOATHOCTU 0CElaHUA

bapuTa
= Huskuit Koadppuument TpeHus: o 10% B

o6caxxeHHOM cTBOME U 25% B OTKPbITOM (TBOJIE

= Yraxenutenn WARP mukpoHHoro pa3mepa
3 heKTUBHEE NPOXOAAT Yepe3 BUOpoOCUTa 1
BHYTPUCKBAXMHHbIE GUALTPI ANA
3aKaHYNBaHUA B OTKPbITOM CTBONE

= He 3arpA3HAeT NpoAYKTUBHbIIA NNACT U He
3aKynopusaeT 06opyaoBaHue na
3aKaHunBaHNA

= [loHIXeHHaA AMHAMIYeCKaA U CTaThueckas
BOZ00TAAYa Npu bonee TOHKOI
$unbTpaLnoHHoIi KopKe 1 bonee HU3KMX
3HaueHNAX AaBNeHNA MPopbIBa



CpaBHeHue 6aputa n yactur, WARP

®
bapuT craHgapTa bapur crangapta KonnonpHas vactvua
AHU, MakcumanbHblii API, d50 ~25 MKM WARP, 1 MKM

pa3mep 75 MKM

BUHAAAQ Buir a01H31ead 1 dodogLyed 1IawaLIn)

B TexHonoruv 6yposbix pacreopos WARP ncnonb3ylotca yactuubl, pasmep Kotopbix B 10 pa3 MeHblue yactu, 6aputa
6Gyposoro copra. Menbyaiiiumii pasmep Yactuiy 1 ux o06pa6otka no 3anaTreHTOBaHHON TEXHONMOT MM FAPAHTUPYIOT
BbICOKYI0 Ce/IMEHTaLOHHYI0 CTaBUNbHOCTb PacTBOPOB, pa3paboTaHHbIX HO ocHoBe TexHonorn WARP.

TunUYHbIii rpaHynomeTpUYeCcKuil cocTaB

10 O6bemHan gonsa

9

8

CTAHOAPTA
v AHK

0,6 MKM 1,6 MKM 3,8 MKM

[unameTp yactuy (MKm)

CpepaHuii pasmep yactuy B TexHonorun 6yposbix pacteopoB WARP menee 2 mMukpoH. Moyt Bce yacTuiybl
MMeIoT pa3mep MeHee 5 MUKPOH, MOUTH TaKoil Xe pasmep UMEIT 3pUTPOLUTBI YenoBeka. B nepsbii pas 3a
BOCbMUAECATUNETHION UCTOPUIO NCNONb30BaHUA yTaKenuTenei B 6ypoBbix pacTBopax, TexHonorusa WARP
no3BoNAET NPeofoNeTb MHOTUe Hef0CTaTKN GapuTa. 3To yTAXKenuTeNb NpeiHa3HavYeH AnA peweHnsa 6ypoBbix
npo6nem 21 Beka.

godoaired xiagodfg BuiowoHxaL eaoadal] — Y\ :990HI0 NOHTOEIH BH IAWILIN)

CucTembl pacTBOpOB U peareHToB Ans 6ypenus Pegakuma 6 33
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PeareHTbl A5 BypeHus:

[NEPEYEHD PEATEHTOB

Buouuabl

Paspywurenn
KOpKu

Koutponb
WeNoYHOCTH

WNHrubuTopb
Koppo3uu

MeHoracutenu

Imynbratopbl/
(mauvBatoLme
areHTbl

M-I CIDE?
SAFE-CIDE*

BREAKLOOSE

CITRICACID

SODAASH

SODIUM BICARBONATE
CONQOR' 101
CONQOR'202B

CONQOR'303 A

CONQOR' 404

0s-1Lt
SULFATREAT' DFS

SULFATREAT'XLP

BUBBLE BUSTER®
DEFOAM-A*
DEFOAM-X*

ACTIMUL RD

ECOGREEN'P

ECOGREEN'S

EMULHT!

MEGAMUL*

NOVAMUL!

NOVAPRO P/S
NOVATEC'P

NOVATEC'S

OILFAZE

ONE-MUL!
PARAMUL

PARAWET

SUREMUL

SUREWET

Buouma — He npumenaetca B CLUA

Buouma — He npumenaetca B CLUA
Tunoxnoput autua

TMouuzutens pH

Kap6oHar HaTpus

Kap6oHar Hatpus
Mnexkoo6pasytoLumii amux
CToiiKuii NNeHK006pa3ytoLLmit aMuH

AMUHHDII UHTMBUTOP KOPPO3WUM ANA CONAHBIX
pacTBopoB 6e3 cofepxaHua TBepAoii Gasbl

WHrn6uTop o6uuiero HasHayeHus Ha ocHoBe
hochopopraHnyeckix coeMHeRui

CynbGUTHBIA nornoTuTeNb KUCNOpoaa
Mornotutens H,S

Mornotutens H,S cysenmnueHHbIM
CPOKOM Cy 0l

leHoracuTenb HU3KOM TOKCUYHOCTH
CnupToBoit neHoracutens

YHUBepcanbHblit neHoracutens
100% aKTUBHbIN CyXoii IMyNbratop

OcHoBHoit 3mynbratop Ana cuctembl ECOGREEN

BcnomoratenbHblii 3mMynbratop
ana cuctembl ECOGREEN

Imynbratop Ana BTBA

YHBepCanbHbii 3Mynbratop

Maket O0CHOBHbIX 3MYNbratopoB

NAB
OctoBHoit smynbratop ans cuctembl NOVATEC

BcnomorarenbHblit 3Mynbratop
ana ancrembl NOVATEC

KoHueHTpaT Ha yrneBoAopoAHOI
0CHOBE, B MeLLKaxX

Maket smynbratopos

JKONOrMYeCKM NPUEMIIEMbIt SMYbraTop

OcHoBHo# cMauvBalownii areHT RHELIANT

(OCHOBHOI 3MyNIbratop ANA MHBEPTHO-
IMYNbCUOHHBIX CHCTEM

OcHoBHO# cMaunBatowuii areHT ana RHELIANT

Boga

Boga
Boga

Boga
Boga
Boaa
Boga

Boga

Bona

Boga

Boga

Boga
Boga

Boga
Boga
Boga

YrneBopopoaHas/
CuHTeTUYeCKaA

CuHTeTUYeCKaA
CuHTeTHYeCKaA

YrnesopopoaHas
CuHTeTUYeCKan

YrneBogopoaHas

CuHTeTUYecKan

CuHTeTUYeCKan

CuHTeTUYecKan

CuHTeTUYecKan

YrneBogopoaHas

YrnesogopoaHas
CuHTeTUYecKan
YrneBopopoaHas
CuHTeTUYeCKaA
YrnesopopoaHas
CuHTeTUYecKan
YrneBopopogHas

CuHTeTUYecKan

Buounn

Buouna
Pa3pywurens Kopku

Ypanenue kanbuusa
Ypanenue kanbuusa
Ynanenue Kanbuus
WHrubutop kopposum

WHru6utop Kopposum

WHru6utop Kopposum

WHrubutop kopposum

WHru6uTop Kopposun

WHrubutop Koppozum
WHru6utop kopposuu

MeHoracutenb
MeHoracutens

MeHoracutenb
Jmynbratop
Imynbratop
Imynbratop
Imynbratop

Imynbratop

Jmynbratop

Jmynbratop

Imynbratop

Imynbratop

Jmynbratop

Imynbratop

Imynbratop

(MaymBakLLmii areHT

Imynbratop

(MaumBakoLLMil areHT

TMounzutens pH
Kontponb pH
Monu3utens pH

TepmocrabunbHocTb

(MaumBatLLMil areHT
NAB

NAB

(MaumBarwLLmil areHT
NAB

OunbTpauna
TepmocTabunbHoCTh
3aryctutens
(MaumBakLLMil areHT

OunbTpauna
OunbTpauma

OunbTpauna
3aryctutens
(MaumBakLLMil areHT

OunbTpauna

Jmynbratop

MAB

Imynbratop



Imynbratopbl/
(mauusatwoLme
areHTbl

Monusutenn
¢GunbTpaumn

VERSACOAT' HF

VERSACOAT Na

VERSAMUL'

VERSATRIM

VERSAWET
CAUSTILIG

DUAL-FLO

DUAL-FLO HT

DURALON*

FLO-PLEX

FLO-TROL

HIBTROL'

HIBTROL' Ulv

HIBTROL' Hv

MEGATROL'

M-1157
M-1GEL

M-1PAC'R

M-1PACSR
M-1PACSUL

M-1PACT UL

MY-LO-JEL

IMyNbratop € BbiCOKOV TeMnepatypoii
BCMbILUKN ANA PaCTBOPOB Ha
YINeBOAOPOAHOI 0CHOBE

(OcHOBHOIt SMynbraTop ANA pacTBopoB
Ha yTNeBO/I0PO/AHOI 0CHOBE

TakeT 0CHOBHbIX 3Mynbratopos

MonmsuTenb yaepxanus 6yposoro wiama

Opraxuyeckoe l1AB
06paboTaHHbIii KayCTUKOM UTHUT

[lo6aBKa co cneumanbHo
MOANGULMPOBAHHBIM KpaxManom

[lobaBka co cnewmansHo

MOAVOUUMPOBAHHDIM KpaXMasnom

Tonumep AnA KOHTpONA GUALTPALMM
TIpU BbICOKWX TEMMepaTypax

MoauduumpoBaHHbiii nonncaxapua ans
KOHTponA dunbtpaumm B cucteme DRILPLEX

0cobbiii MoAMGULMPOBAHHDIA Kpaxman

MozauduumnposanHblii
MeTannLenniono3Hblii nonumep

KoHTponb GpunbTpawum n BcnomoratenbHblit
VHTMOUTOP FANH C yNbTPaHU3KOI BA3KOCTbIO

Moand il MeTannuen ]

ANPHILAP

nonumep ¢ dyHKumei 3arycrutensa

BbicTpo Ancneprupyemas ao6aska
L5 KOHTPONSA dunbTpayun

CneunanbHblil SMynbratop AnA GunbTpaLun

benToHuT, cooTBeTcTBYeT CTaHAapTam AHI

TMonumep MAL| TexHuyeckoro copta

CranpaptHblit ALl nonyouuwyeHHoro copta
CranpaptHblit AL nonyouuweHHoro copta

Hu3kosazkuit nonumep MAL|
TeXHUYeCKoro copTa

MpegBapuTensHo
KneiicTepu3oBaHHbIii Kpaxman

‘!rneBonoponHaﬂ

YrneBogopoaHas

YrneBogopoaHas

aneBouopouHaﬂ

YrneBogopoaHas

Boga

Boga

Bona

Boga

Boga

Boma

Boga

Boga

Boga

‘!rneBonoponHaﬂ

‘!rneBonoponHaﬂ

Boga

Boga

Boma

Boga

Boga

Jmynbrarop

Imynbratop

Imynbratop

(mauvBat LKt areHT

(MaumBakLLMil areHT

OunbTpauna
OunbTpauma

OunbTpauma npu
BbICOKUX TemnepaTypax

OunbTpauna

OunbTpauma
OunbTpauna

OunbTpauna

OunbTpauma

OunbTpauna

OunbTpauna

KoHTponb dunbTpauun

0VIJ1praI.lMFI 3aryc1mrenb

OunbTpauna

OunbTpauma

OunbTpauna

OunbTpauna

OunbTpauma

TepmocTabunbHoCcTb

NAB
TepmocTabunbHocTh
NAB

OunbTpauna
TepmocTabunbHocTh

3aryctutenb

Mogudukarop BHCC

KoHTponb peonornyeckux ¢a-8

Mogwndukatop BHCC

Mogudukatop BHCC

TepmocTabunbHocTb

WHrubutop run

KoHTpons rnn

WHrnbutop ruk 3aryctutens

C(TabunbHOCTb IMYNbCUN

3aryctutenn
WHrubutop run

KOHTpO!Ib BA3KOCTH

WHrubutop rux

BUHIAAQ BUT 191H31e3y
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MpoayKTbl AnA 6ypoBbIX pPacTBOPOB:

[NEPEYEHD PEATEHTOB wmosomene

MoHu3uTenn
unbTpaumn

OnoKynAHTbI

Menoo6paso-
BaTenu

Marepuannbi
ANA 60pbobI ¢
nornoweHnAMm1

NOVATECF

ONETROL'HT

POLY-SAL'

POLY-SAL'HT

POLY-SAL'T

POLYPAC'ELV
POLYPAC'R

POLYPAC' SUPREME UL
POLYPAC' UL

RESINEX'

RESINEX' Il

RESINEX EH

SP-101*

TANNATHIN?

THERMPAC UL

UNIPACSUPREMER

UNIPACSUPREME UL

UNITROL!
VERSALIG*

VERSATROL!

VERSATROL' HT

VERSATROL NS

VERT-TROL

FLOXIT
GELEX*

PLATINUM FOAM

PLATINUM FOAM PLUS

C-SEAL

M M K, b HhI

p
noaumep/rnkonbIGup

[Jlo6aBka Ana KoHTpona punbTpaLmum
KoHcepBupoBaHHblii

MOAVOUUNPOBAHHDIA Kpaxman

BbicoKoKayecTBeHHblit
KOHCepBUPOBaHHbIi NonMcaxapua

Mpou3BOAHbI Kpaxman TanuoKm He
nofAanLuiica GepmeHTalun

MAL 3KcTpa-HU3Koil BA3KOCTH

MonuanvoHHas uenntno3a

MAL| Bbicwero copTa yabTpaHN3Koi BA3KOCTH

lonuaxuoHHas uennionoza

CLumTbIit AUTHIT

CLUMTBIF IUTHUT TEXHUYECKOTO copTa

CLumTblit AUTHIT

Monuakpunar Harpua

MonoTblit aurkuT

Il i 0 copTa

MoanduumposaHas
N0AMAHUOHHAA Leniono3a

MoauduumposanHas
NONMAHNOHHAA LieNNIoN03a

MogauduumnpoBanHbIii nonncaxapua

Juruut, 06paboTtanHblit aMuHOM

AcdanbroBas cmona

BbicokoTeMnepaTypHblil runbCOHUT
Cmecb UrHUTa ¥ TMNbCOHUTA
ana dunbpaumun npu BTBA

AcdanbroBas jobaska Ana
KOHTPONA GunbTpaLun

IPheKTUBHDIN OpraHnyeckuii GnokynaHT
Moauduumpytowmit areHT Ana 6eHTOHUTa

Buonornyecku pasnaraemblii
neHoobpa3oBarenb

MexoobpasoBatens Ana bypenus ¢
npoAyBKoii 33604 BO3AYXOM

Kokc FLCA

CuHTeTUYeCKaA

YrnesogopoaHas

CuHTeTUYeCKaA

Boga

Boga

Boga

Boga
Boga
Bona

Boga

Boga

Boga

Boga

Boga

Boga

Boga

Boga

Boga

Boga
YrneopopoaHas
YrnesopopoaHas
YrneopopoaHas
CuHTeTUYeCKaA

YrnesogopoaHas

YrneopopoaHas

Boga

Boga

Boga

Boga

Boga
YrneopopoaHas

CuHTeTUYeCKaA

OunbTpauma

OunbTpaunsa

OunbTpaumsa

OunbTpauma

OunbTpaunsa

OunbTpaums
OunbTpauna
OunbTpauma

OunbTpaums

OunbTpaums

OunbTpauma

OunbTpauma

OunbTpauma

OunbTpauma
Pazxuxutenp

OunbTpauma

OunbTpauma

OunbTpauma

OunbTpauma

OunbTpauma

OunbTpauna

OunbTpauma

OunbTpauma

OunbTpauns

Onokynaut

OnokynauT 3aryctutens

MeHoob6pasoBatenn

MeHoob6pasoBatenn

KonTponb
nornoLLenuii p-pa

3aryctutenn

3aryctutenn

3aryctutenn

WHrubutop raun
3aryctutenb
KoHTponb rut
KouTponb run
TepmoctabunbHocTb
Pazxuxutens
TepmocTabunbHocTb
Pazxuxutens
TepmocTabunbHocTh
Pazxuxutens
KouTponb run
TepmocTabunbHocTb
Imynbratop

TepmocTabunbHoctb

BAskocTb

KoHTponb nornowenuit p-pa
KoHTponb nornoLuexuii p-pa

3aryctutenn

TepmocTabunbHocTs

KoxTponb run



Marepuanbi
ANA 60pbobI ¢
nornoweHnAMm1

C-SEAL'F

FORM-A-PLUG' ACC

FORM-A-PLUG! Il

FORM-A-PLUG' RET

FORM-A-SET*

FORM-A-SET* ACC

FORM-A-SET'AK

FORM-A-SET* AKX

FORM-A-SET* RET

FORM-A-SET' XL

G-SEAL

G-SEAL PUS COARSE

G-SEAL PLUS

G-SEAL HRG FINE

Kokc FLCA (Menkuit nomon)

Yckoputens gna cuctembl FORM-A-SET I

Kucnotopacreopuman npo6ka

3ameanutens ana cuctembl FORM-A-SET I

Mpo6Ka u3 CTpyKTypUpOBaHHOrO NoUMeEpa

Yckoputens aAna no6asku FORM-A-SET

MonumepHblit MaTepuan ans
KOHTPONA NOINOLLeHNii pacTBoOpa

Bapuant FORM—A-SET AK ana
M30N1ALUM BOAOHOCHBIX FOPU30HTOB

3ameanutensb ans go6asku FORM-A-SET

CTpykTypoo6pa3oBatenb Ana
no6asku FORM-A-SET

KonbmataHT, rpadut onpesienenHoit
cTenexu nomona

KonbmartaHT, rpagut kpynHoro nomona

KonbmataHT, rpadut onpezieneHHoii
CTeneHu nomona

TpaduT MenKoro nomosa BbICOKO# ynpyrocTu

Boga
YrnesogopoaHas
CuHTeTUYeCKaA
Boga
YrnesopopoaHas
CuHTeTUYeCKaA
Boga
YrneBopopoaHas
CuHTeTUYeCKaA
Boga
YrneopopoaHas

CuHTeTUYeCKasA
Boga

Boga
YrnesopopoaHas
CuHTeTUYeCKaA
Boga
YrneopopoaHas
CuHTeTUYeCKasA
Boga
YrneopopoaHas
CuHTeTHYeCKaA
Boga
YrneopopoaHas
CuHTeTUYeCKaA
Bona
YrnesogopoaHas
CuHTeTMYeCKaA
Boga
YrneopopoaHas
CuHTeTMYeCKaA
Boga
YrnesopopoaHas
CuHTeTUYeCKaA
Boga
YrnesopopoaHas
CuHTeTUYeCKaA
Boga
YrneBopopoaHas

CuHTeTUYeCKaA

KonTponb
nornoLLenui p-pa

KonTponb
NornoLLenui p-pa

KonTponb
nornoLLenui p-pa

Kontpons
NornoLLeHui p-pa

Kontponb
NOTNOLLEHMiA p-pa

Kontponb
NornoLLeHuii p-pa

Kontpons
NornoLLenui p-pa

Kontponb
NOTNOLLEHNi p-pa

Kontponb
NOrNoLeHKit p-pa

KonTponb
NOTNOLLEHMIA p-pa

KonTponb
NOTNOLLEHMIA p-pa

KonTponb
nornoLLenui p-pa

KonTponb
nornoLenui p-pa

KonTponb
nornoLLenui p-pa

OunbTpauna

(mas3biBatowian fo6aBka

(masbiBatowan fobaska

(masbiBatowan Aobaska

(masbiBatowan Aobaska

BUHIAAQ BUT 191H31e3y
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MpoayKTbl AnA 6ypoBbIX pPacTBOPOB:

[NEPEYEHD PEATEHTOB wmosomene

G-SEAL HRG

M-1 CEDAR FIBER!

M-I SEALY

M-I-X 1
Marepuanbi

AnA 60pb6obI ¢
nornoweHnAMu

NUT PLUG!

SAFE-CARB*

VERSAPAC

VINSEAL'

DRIL-FREE*

IDLUBE' XL

LOTORQ

LUBE-945

LUBE-100*

LUBE-167*

LUBE-776"
(masbiBawwme

no6aBKu LUBE-1722!

LUBEXLS

M-I LUBE*

SIL-LUBE?

SILDRIL EPL

STARGLIDE!

STEEL LUBE' EP

VERSALUBE!

CoctaBbl Ana PIPE-LAX!
BbICBOOOM ACHUA
NpUXBaYeHHbIX

6
™ PIPE-LAX'ENV

TpaduT KpynHOro nomona BbICOKOi ynpyrocti

[pofneHoe KepoBoe BONIOKHO

Matepuan ans 6opb6bl ¢ nornoweHnaMu
PacTBOPa ANA TPELLNHOBATbIX
11 KaBEPHO3HDIX NN1acToB

Monotoe uennionosxoe BoNOKHO

Monotasa CKopnyna opexoB

Monotblit Mpamop (kapboHaT kanbLus)

Tepmuyeckn aKTUBMPOBAHHbIN
OpraHnYeckuil TAKcoTpon

ATEHT 418 KOHTPONA GUALTPaLMM
11 3NeKTPOCTABUNbHOCTH

BbicokoaddeKTuBHaA CMa3blBatoLan fobaBka,
BeLLECTBO, NPeA0TBPaLLaloLLee ClUNaHNe

(Ma3blBalowas Jo6aska npu
9KCTPEMaNbHbIX 3HAYEHHAX AaBNEHUS

(masbiBatLan Jobaska ana
BbICOKVX CKPYYNBAOLLMX 1 OCEBbIX
Harpy3ok B cuctemax FLOPRO

[Jucneprupyemas B Bogie
(Ma3biBaloLLas fobaska

[lucneprupyemas B Boge
(Ma3biBaLas Jo6aska

[Nlucneprupyemas B Bope
CMa3blBalowan fo6aBKa

[lucneprupyemas B Boge
(MasbiBaloLyas AobaBka

[lucneprupyemas B Boge
C(MasbiBalowyas fo6aska

(masbiBawLuas pobaska npu
3KCTPEManbHbIX 3HaUeHNAX AaBneHna

(m an obuuero

(ma3biBatoiLas ao6aska ana cuctembl SILDRIL

ToHu3UTENb CKPYUMBAIOLLMX M OCEBBIX
Harpy3oK / auddepeHunanbHbix
npuxsatoB Ana cuctembl SILDRIL

(mazbiBatoli(as fobaska n
YCKOPUTENb CKOPOCTI MPOXOAKM

(masbiBatLan Aobaska npu
IKCTPEMAIbHbIX 3HaUeHUAX SaBNEHUA

PactBopuman B HedTi cMasbiBaioLas fobaBka

MAB Ana BbICBOOOXKAEHINA NPUXBAYEHHBIX
Tpy6 Ha yrneBoAOPOAHOI 0CHOBE

HW3K0-TOKCMYHas XUAKOCTb ANA
MKBUZALMM NPUXBATA TPY6

Boga
YrnesopopoaHas
CuHTeTUYecKan
Boga

Boga
YrnesopopoaHas
CuHTeTUYeCKaA
Boga
YrnesogopoaHas
CuHTeTUYeCKaA
Bopa
YrneBoaopoaHas
CuHTeTUYeCKan
Boga
YrnesopopoaHas

CuHTeTUYECKaA
YrnesogopoaHan

yrnesonoponuaﬂ

CuHTeTUYeCKaA
Boga

Bopa

Boga

Boga

Bopa

Boga

Boga

Boga

Boga

Bopa

Boga

Bopa

Boga
Boga
YrneBopopoaHas

Boga

anesonoponuaﬂ

Boga

Kontponb nor. ippa

KonTponb nornoLuenuii p pa

KoHTponb nornowenuii p pa

KonTponb nornowuenuii p pa

KoHTponb nornowenuii p pa

KonbmartaHt

KonTponb nornoweuii p pa

KonTponb nornoLuenuii p pa

(ma3biBalowjas g06aBka

(masbiBatowasn Aobaska

(ma3biBatowan Jo6aska

(ma3biBatowjas g06aBKa

(masbiBatowan Aobaska

(ma3blBatolLas a06aBka

(masbiBatowan Aobaska

(ma3biBatolLas a06aBka

(ma3biBatowas fobaska
(masbiBatowas Aobaska

(ma3biBatolas a06aBka

(masbiBatowwan fobaska

(masbiBatowwas Aobaska

(ma3biBatlLas a06aBka

(ma3biBalowan Jo6aska

BbicBoGOX AeHME
MIPUXBAYEHHDIX TPY6

BoicBo6oX aeHue
NPUXBaYeHHbIX TPy6

(ma aA fobaBka

OunbTpauna

OunbTpauma

MnoTHocTb

Teneobpasylowwnii areHt

OunbTpauusa

NAB

WHrubutop rux

WHrubutop run

WHrnbutop run

WHrnbutop run

WHrubutop run

MAB

(ma3biBatolijas J06aBKa



CocTaBbl Ana
BbICBOGOXAECHNA
NPUXBaYeHHbIX
Tpy6

WHru6utopoi
CONeoTNoKeHui

NornoTutenu

WHrubutopnl ruu

PIPE-LAX' W EXPORT

PIPE-LAX' W EH

S1-1000

ZINCOXIDE

ZINCCARBONATE

ASPHASOL!

ASPHASOL' D
ASPHASOL' SUPREME

BORETEX

GLYDRIL' GP

GLYDRIL'HC

GLYDRIL'LC

GLYDRIL' MC

IDCAP'D
KLA-CAP!
K-52¢
KLA-CURE!
KLA-CURE' Il
KLA-GARD?
KLA-GARD' B

KLAFLOC'I

KLAFLOC Il

KLA-STOP*

POLY-PLUS*

POLY-PLUS DRY

POROSEAL

POLY-PLUSLV

POLY-PLUS' RD

SILDRIL'D

KupKkoctb AnA NMKBMAALMM NPUXBaTa
Tpy6, B MeTannuueckux 6oukax

KupKkoctb ANA NMKBMAALMM NPUXBaTA
Tpy6, B MeTannuueckux 6oukax

(Mecb, CofiepXalLan BOA0PACcTBOPUMbIE
dochopopraHuyeckme coeuHeHA

TornoTutens cynbGuaos c o4eHsb
MEJIKVIM Pa3mMepoM YacTuy

Kap6oHart LiHKa ¢ 04eHb MenKum
pa3mepom yacTuy

(ynbupoBaHHaa opraHnyeckas
CMONAHaA CMech

(ynbGupoBaHHas opraHnueckas cmech
CynbGupoBaHHbIA HepTAHON BUTYM

[Jlucneprupyemblii B Boae GUTYMHbIil COCTaB
ANA KOHTPONA YCTOAYUBOCTU FINH

Monurnukonb obLero HasHaueHuns
CLUIMPOKUM ANana3oHoM TOYKM
noMyTHeHUA AnA cnaboconeHbix
PaCcTBOPOB ¥ HU3KUX TeMNepaTyp

ToAnrANKonb ANA CUNHOCONEHBIX
PacTBOPOB U BbICOKUX TeMnepaTyp

TonurnKonb ¢ HU3KOM TOYKOI
NoMyTHeHUA AnA cnaboconeHbix
PacTBOPOB M HU3KNX TemnepaTyp

Monurnukonb co cpesHeit TouKoi
NOMYTHEHWA ANA CPeAHECONEHbIX
PacTBOPOB M BbICOKWX TeMnepaTyp

MonumepHblit iHr6UTOP rAMH
MHKancynaTop ranH

Kanwitnas conb

WHrnbutop ruppataumn

HrubuTop ruapaTauui u MotLLee cpeacTBo
CTabunuatop  MHIMOUTOP FNNH
becconesoit KLA-GARD

Hepoporoit uHru6uop rnuH Ana bypexua
CNPOMbIBKOIA BOAOI 1 GNOKYNAHTOM

KatnoHHblit gnokynaHT ana 6yperus c
NPOMBbIBKOi BOAOI 1 GNOKYNAHTOM

WHrubutop run

MKuAKNA YacTMyHo rMAPONM30BaHHbII
nonuakpunamug

CyXOii YaCTUYHO rAPONU30BAHHbIIl
nonuakpunamng

CononumepHan Jo6aska ana
KONbMaTaLyMM FIMHUCTbIX NNACTOB

Hu3KoBA3KNIA YacTUUHO
TUAPONU30BaHHbIN NONMAKPUAAMUA

BbICTpOAMCNEpTUPYIOLLIiA NOPOLLIOK YACTHYHO
TYAPONM30BAHHOTO NOAMAKPUNAMILAA

Cyxoii CUNMKaT HaTpua

Bona
YrnesogopoaHas
Boga

YrnesogopoaHas

Bona

Boga
YrnesopopoaHas
CuHTeTUYeCKan
Bona
YrneBopopogHas

CuHTeTUYeCKan
Boga

Boga
Boga

Boga

Boga

Bona

Boga

Boga

Bopa
Boga
Bopa
Boga
Boga
Boga
Boga

Boga

Boga
Boga

Boga

Boga

Boga

Boga

Boga

Boga

BbicBo60X AeHMe
NpUXBAYEHHBIX TPYO

BbicBo60XAeHMe
NpUXBaYEHHBIX TPYO

WHrubutop coneotnoxenuii

Mornotutens cynbduaos

MornoTutens cynbupaos

WHrubutop raun

WHrubutop raun

WHrubutop rauu

WHrubutop raun

Kontponb rux OuabTpauua

KoHTponb ruH OunbTpauma

Kontponb rux OuabTpauua

KoHTponb rnu QMHpraLlMﬂ

WHrubutop rnn
WHrubutop rauu
KoxTponb run
KouTponb run
KoHTponb rut
KonTponb run

WHrubutop rauk

WHrubutop raun

WHrubutop raun
KoxTponb run

Wukancynatop

Wukancynatop

KoxTponb run

WHkancynatop

WHKkancynatop

WHrubutop raun

OunbTpauua

OunbTpauna

OunbTpauna

OunbTpauna

(ma3biBatoLLas cnocobHOCTb

(ma3biBatoLas cnocobHoOCTb

(ma3blBatoLLas cnocobHoCTb

(ma3blBatoLLan cnocobHoCTb

OunbTpauna

Crabunuauma rux

Crabunu3auma mux

OunbTpauma

(Tabunuzauus rmux

(Tabunu3auus rmuH
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MpoayKTbl AnA 6ypoBbIX pPacTBOPOB:

[NEPEYEHD PEATEHTOB wmosomene

SILDRIL' K Cunukar kanua Bona WHrubutop rux =

SILDRIL' L Mupknit cunukat Hatpua Boga WHrubutop ruu —

[lobaBKa Ans npefoTBpaLLeHUA
CanbHUK00OPa30BaHuA WMPOKOro

TARCLEAN! . Boga Kontponb rmH —

NPUMEHEHUA: 0T TAXENO0i HedT
MHFM6UTOpDI FNMH B0 TOHKMX achanbTeHoB

ULTRACAP! WHKancynatop ana cuctembl ULTRADRIL Boga VHrubutop rmux —
WHKancynaTop nopoLukoo6pasHbiii o

ULTRACAP P 2n cuctembl ULTRADRIL Boga WHrubutop rux

ULTRACAP PLUS WHkancynatop ana cucrembl ULTRADRIL Boga WHrubutop rux —

ULTRAHIB! UHru6utop rux Ana cuctembl ULTRADRIL Bona WHru6butop rnx =

Boga

Motowan npucagka ans obuieit ouncTkn
CLEAN UP* 6ypoBoii Npu CMONb30BAHNY PACTBOPOB Ha YrneBofopoHas NAB Jmynbratop
YrNeBOAOPOAHOI U CUHTETUYECKO 0CHOBAX
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CuHTeTUYeCKan
Imynbrarop
D-D* bypoBoit aeteprext Bopa MAB
Kontponb ruH
D-SPERSE CmewanHblit pacteop M1AB Bopa NAB [Nlncneprupyiowias po6aeka
o . Imynbratop
DRIL-KLEEN' KoHueHTpuposa HHbilf, MATKAT, Boga B
HU3KOTOKCUYHBIiA BypOBOii AeTepreHT KoHTponb ruH
Imynbratop
DRIL-KLEEN! Il [Jlo6aBka npoTuB canbHUK006pa3zoBaHus Boga MAB
(ma3biBatowan Jobaska
DRILZONE! YckopuTenb CKOpOCTU NPOXOAKM Bona MAB —
DRILZONE'L Hepnoporas fo6aska ana Boga nAB _
NpeAoTBpaLLEHNA HaUNaHUA
ECOKLEEN' lpenoTBpaLLeHve Hanunanua Bona NAB o
npu paboTe ¢ ryApoHoM
. . YrneBopopoaHas
FAZE-MUL OcHoBHoli MybraTop n CasMBak i Imynbratop (maymBakwLLyil areHt
arenT ana cucrem FAZEPRO CuHTeTYeCKas
DRILLING FLUIDSWASH! M i pacteop 41 6yp ﬂpommsouu'bm pacTBop I'Ipommsouuvbm pacTBop
ana byposoit ana byposoit
NABbI Imynbratop
NOVAWET! (MaumBatLLmil areHT CuHTeTMYECKas MAB Pazxuxutenn
TepmocTabunbHoctb
o CuHTeTUYecKan
SUREWET' (MayvBalLLWii areHT ANA NHBEPTHO- MAB ST
3MYNbCUOHHBIX CUCTEM YrnesogopoaHas
(MaumBalLLWil areHT Ha yrneBoAoPOAHOI
SWA'EH OCHOBE AAIA CUCTEM C BBICOKUM YrnesopopoaHas MAB Imynbratop
CoZiepXaHuem pacTBopoB coneit
TARLIFT! PactBoputens ana cucrembl SAGDRILT Boga MAB —
BozHblil cMaunBatoLLmii arenT
i p—
TARSURF ana cuctembl SAGDRIL Boga A
YcKkopuTenb CKopoCTI NPOXOAKH
t —
LA EE Ana cuctembl ULTRADRIL Bona e
ULTRAFREE!L Henoporan pobaka AnA npepoTBpaLeHna Boga NAB (ma3biBatojas go6aBka
CanbH1KoobpasoBanua
be3yrneBogopoaHas Bepcua yckoputens
u
ULTRAFREE' NH ckapocTApoxon ULTRAFREE Bona NAB (masbiBatowan fobaska
Imynbratop
VERSACOAT! IMyNbraTop v CMauMBaKLLWiA areHT YrnesopopoaHas MAB
TepmocTabunbHocTb
Imynbratop
VERSAWET! G panuyy aretn AnA pacTBopoB YrneBogopoaHas MAB Pazxuxutenn
Ha yTNeBOAOPOAHOI 0CHOBE
TepmocTabunbHoctb



Crabunusatopbl
Temneparypbl

Pazxuxutenu

Wnpukatopbi

3arycturenn

GLYDRIL' DG

PTS-200

XP-20K!

XP-20'N

CAUSTILIG!

IDSPERSE' XT

K17t

RHEDUCE*

RHEOCHECK

RHEOSPERSE!

SPERSENE!

SPERSENE® CF

SPERSENE' CFI

SPERSENE |

SURETHIN'

TACKLE!

TACKLE' DRY

THINSMART!

VERSATHIN'

VERSATHIN' HF

XP-20N
OPTITRAK 600
DRILPLEX!
DUO-TECt
DUO-TEC' NS
Duo-VIS*

DUO-VIS'L

DUO-VIS' NS
DUO-VIS' PLUS

(MeLInBaeMmblil C BOAOIA INKONb-
TUAPaTHbIN MHrM6UTOP

I

DPHbIiA CT TOp patypbl

Kanuesblii xpomauruut

XpOMAUTHUT, HeATPanU30BaHHbIi
TUAPOKCUAOM HATpUA

06paboTaHHblil KayCTUKOM MTHUT

BbicokoTemnepartypHblii
NoNMMepHblil Aucnepratop

JIurHuT Kanua

Pazxuxutenn ans cucrembl RHELIANT

Coctas (MO,I]I/I¢I/II.|VIpOBaHHbIM JIUTHUTOM

MNonumepHblii BbicoKoTeMNepaTypHblit
nednokynaHT

JlurHocynboHat xpoma

JlurHocynboHaT 6e3 cofiepxanua xpoma

JlurHocynboHar xenesa

JlurHocynboHat deppoxpoma

Pazxumxutens ans WHBEPTHO-
3MY/IbCUOHHDIX CUCTEM

MuaKocTb, nonakpunart ¢ HU3Koi
MONeKyNAPHOI Maccoii (Takxe cyxoi)

MopoLwkoobpasHblil nonuakpunat ¢
HU3KOIi MONEKyNAPHOA Maccoi

PazxuxuTens Ana 6ypoBbix
PacTBOpOB Ha BOHOI 0CHOBE

Pazxwxutenb u KOHANLMOHEP ANA GypoBbIX
PacTBopoB Ha yrNeBoA0POAHON 0CHOBE

Pa3xuxuTenb U KOHAULMOHeEP AnA 6ypoBbIX
PacTBOPOB Ha yrNeBOAOPOAHOI OCHOBE,
CBbICOKOi TEMTIEPaTy POt BCTbILIKM

Xpomanruut
CuHbKa
3aryctutenb ana cuctembl DRILPLEX MMO

KcantanoBas cmona

Bbic

yHAp L

KcanTaHoBas cmona

HeocBeTneHHas OkxeHHas
KCaHTaHOBaA cMona

Kcantanosas cmona

Kcantanosas cmona

Boga

Boga

Boga

Bona

Boaa

Boga

Bopa

CuHTeTUYecKan
YrneBogopoaHas

Boga

Boga

Boga

Boga

Boaa

Boga

CuHTeTUYecKan

YrneBogopoaHas

Bona

Boga

Boaa

YrnesopopoaHas

YrnesogopoaHas

Boga
Boga
Boga
Boga
Boga

Boga

Boga
Boga

TepmocTabunbHocTs

TepmocTabunbHocTs

TepmocTabunbHocTs

TepmocTabunbHocTs

Pazxuxutens OunbTpauma

Pazxuxutens

Pazxuxutens

Pazxuxutens

Pasxmxutenn

Pazxuxutens

Pazxuxutens

Jlednokynant

Pazxuxutens

Pazxuxutenb

Pazxuxutens

Pazxuxutens

Pazxuxutens

Pazxuxutenb

Pazxuxutens

Pazxuxutens

Pazxuxutenn
Tracer
3aryctutenb
3aryctutenb
3aryctutenb

3aryctutenb
3aryctutenb

3aryctutenb

3aryctutennb

MAB

Imynbratop
OunbTpauna
Pazxwxutenb

Pazxwxutenn
OunbTpauna

TepmoctabunbHocTb IMynbratop

OunbTpauma

KoHTponb rauH

Imynbratop
OunbTpauma
TepmocTabunbHocTh

OunbTpauna

TepmocTabunbHoCTb

OunbTpauna

MAB

OunbTpauna

Konauuuonep

OunbTpauna

WHrubutop rmux
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MpoayKTbl AnA 6ypoBbIX pPacTBOPOB:

[NEPEYEHD PEATEHTOB wmosomene

DUO-VIS' PLUS NS BH(OKOMOMK}'MPH"M Boga 3aryctutenb —
HeucnepcHblil Guononumep
DUROGEL' CenuonuToBas ruHa Boga 3aryctutenb —
= ECOGREEN'M HavanbHblit peonornyeckuii Moandukarop CuHTeTUYeCKaA 3aryctutenn —
Q[
=
@
& FLO-VIS PLUS OuuLeHHasn KCaHTaHOBaA MO BbiCLUET Boga Sarycrhrens .
= COpTa C BbICOKOIA CTENeHbIo rapaTaLmum
5 GELPLEX'
0
= BblcTpo cvelwnBaemblii
= GUAR GUM P o ! Bopa 3aryctutenb —
@ BbICOKOBA3KMii nonumep
s
= .
‘=‘ HRP* Mg 3arycruTens AfiA pacteopos YrnesogopoaHas 3aryctutenb —
= Ha yrNeBOAOPOAHOI OCHOBE
=]
= o
= M-1 GEL' SUPREME SRR BRI, Bopa 3aryctutenn OunbTpauna
™ C00TBeTCTBYeT cTaHAapTam AHU
T
o
'g M-I GEL' WYOMING bexTokr, (OOTBET(TByETf TaHAapTam Boga 3aryctutenn OunbTpauna
o AHW, noctaBnaetca u3 Baiomutra
=
g NOVAMOD! Peonoruyeckuit Mogudukatop, BHCC CuHTeTnyeckan 3aryctutenn —
-
=} H . .
1 4 auanbHblii peonoruueckmii _
NOVATEC' M moambuKkatop s cucremsi NOVATEC CuHTeTUYeCKaA 3aryctutens
CuHTeTUYeCKaA
RHEBUILD* 3aryctutenb ana cuctembl RHELIANT 3aryctutenb —
YrnesogopoaHas
3arycrutenn . CuHTeTUYeCKaA
RHEFLAT PeonoruueCKMRMHI\Efﬁ\TﬁMKaTop Jarycrurens -
AnA CHCTEMbI YrneBogopoaHas
" CuHTeTUYeCKaA
RHETHIK" PeonormuecKm;ngfﬂmmxatop 3aryctutenb =
CLEXEIaEAT] YrneBopopoaHas
SALT GEL* ATTanynbruToBas ruHa Boga 3aryctutenb —
SUPRA-VIS BH(OKOBMQKTM.B Hbil Boga 3aryctutenb —
61ononuMepHbIil 3arycTuTens
i CuHTeTUYeCKaA
SUREMOD' 3arycTutens, reneo6pasyloluil areHT Sarycurens o
LNA MHBEPTHO-IMYNbCUOHHBIX CUCTEM YrnesogoponHas
SURETHIK! Peonoruyeckuit mogudukatop CuHTeTUYeCKas 3aryctutenn —
TARVIS Kuakuit 3arycrutens ana cuctembl SAGDRIL Boga 3aryctutenb —
TRUVIS! 3aryctutenb aAna cucrembl TRUDRIL YrnesogopoaHas 3aryctutenn OunbTpauna
VERSAGEL' HT lekToput YrneopopogHas 3aryctutenb OunbTpauua
VERSAMOD! Peonornyeckuit moandukarop (BHCC) YrneBogopoaHas 3aryctutens —
VG-69' OpraHodunbHas ruHa YrnesogopoaHasa 3aryctutens OunbTpauna
YrneBogopoaHas
VG-PLUS! OpraHodunbHas ruHa 3aryctutenb OunbTpauna
CuHTeTUYeCKaA
VG-SUPREME* OpraHodunbHas ruHa ana cuctembl NOVA CuHTeTUYeCKasA 3aryctutenb OunbTpauna
Boga
FER-OX* Tematut YrneBogopoaHas MnotHocTb —
CuHTeTUYeCKaA
Boga
Yraxenurenn M-I BAR? bapu, cootBeTcTBYeT Cneyndukaunam AHU YrnesogopoaHas MnoTHocTb —
CuHTeTMYeCKaA
Boga
M-1 WATE BbicokokauecTBeHHbIi 6aput GypoBoro copta  YrneBogopoaHas MnotHocTb —
CuHTeTHYeCKAA
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Yraxenutenu

Marepuanbl gna
yKpennenua
CTBONA CKBAXKMHbI

MpoaykTbl 06wero
Ha3HaveHus

SALT

WARP

OPTISEALI

OPTISEALII

OPTISEAL Il

OPTISEAL IV

ECOGREEN'B

ENVIROBLEND*

HYDRABLOK®

NOVATEC'B

PARADRIL'B

PARALAND' B

PARAMIX'A
PARAMIX'N
VERSACLEAN' B

VERSAVERT'B

VERSAVERT' BT

Xnopup HaTpua

ToHKOM3MeNbYeHHbIN yTAXennTeNb

Cmecb MBI ana ykpennexua
CTBONA CKBAXIHbI

Cmecb MBI ans ykpennexua
CTBONA CKBAXUHbI

Cmecb MBI pna ykpennexua
CTBONA CKBAXUHbI

Cmecb MBI pns ykpennexua
CTBONA CKBAXMHbI

PacTBop Ha ocHoBe CNOXHOro Ypupa
Conb ans cuctembl ENVIROVERT

WHrubutop ruppatoobpasosanus
AnA rny6okoBoAHoro bypenua

PacTBop Ha ocHoBe NMHeliHbIX
anbda-oneduHos

ba3oBas xugkoctb Ana cuctembl PARADRIL

bazoeas xuakoctb C11-17, nuHeitHblit
napaduu ana cuctembl PARALAND

Conb Ana cuctembl PARALAND

Conb ans cuctembl PARALAND

bazosas xuakoctb ana cuctembl VERSACLEAN
basosas xuakoctb Ana cuctembl VERSAVERT

Pa3basneHHas Bepcua yrneBosopoaHoit
0CHOBbI, 6e30MacHan And nepcoHana

Boga
Boga

YrneBogopoaHasn

CuHTeTHYeCKAA

Boga
YrnesopopoaHas
CuHTeTUYeCKaA
Boga
YrneBopopoaHas
CuHTeTUYeCKaA
YrnesopopoaHas
CuHTeTUYeCKAA
Boga
YrneBopopoaHas
CuHTeTUYeCKasA
CuHTeTUYeCKaA

anesonopouuan

Boga

CuHTeTHYeCKasA
CuHTeTUYeCKaA
CuHTeTUYeCKaA

CuHTeTUYeCKaA
CuHTeTUYeCKaA
YrneopopoaHas

YrnesogopoaHas

YrneBogopoaHasn

MnoTHoCTb

MnoTHoCTb

TepmeTn3aLma TpewnH

TepMeTn3aLma TpewnH

TepmeTn3aLma TpewnH

TepmeTu3aLma TpewnH

Pasxuxutens

URrubutop rux

NAB

Pazxuxutenp
Pazxuxutenp
Pasxumxutenb

WHrméutop run
WRrubutop rux
Pazxuxutens

Pasxmxutenb

Pazxuxutens

UHrubutop

Chuxene LN

YMeHbLUeHue ocefianusa 6apuTa

KoxTponb punbTpauumn

KoHTponb GuabTpaumm

KouTponb punstpauuu

KoHTponb GuabTpawmm

(masbiBatowan fobaBka

)
=

a3blBaloLLas A06aBKa

(ma3blBatowan Jo6asKa

(masbiBatowas fobaBka

(masblBatowan Jo6asKa
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