@Vel lbore Integrity

SOLUTIONS

RED BARON

NNKBUOALMA
CKBAXUH

KoOMMAeKCHble CUCTEMBI
NINKBUAALMM CKBAXKMH



JinkBugauma CKBaXkuiH.
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dddeKTnBHbIC CUCTEeMbI
ANA NNKBMAAUNN CKBaXXUNH

Wellbore Integrity Solutions npeacraBnseT HageXXHble KOMMJIEKCHbIe CUCTeMbI ANA
NUKBUAALMN CKBaXKVH, COKpallalole BpeMma pabotbl 6ypoBoil yCTaHOBKM Ha CKBaXkMHe.

PABOTbI NO
®PE3EPOBAHUIO N
PACLULUPEHUE CTBOJIA
CKBAXWHbI 3A OAHO CIMO

CosmelLas MOCTOBYH MPOOKY,
PacLUMpPUTESTb U CEKLMOHHbIV
bpe3ep B KOMMNOHOBKE M0/
HasBaHuem ProMILL¥, 3a ogHy
CrMYCKO-MOABEMHYI0 OnepaLmio
CKBaXVMHa MOMHOCTbIO
MoAroTaBMBaeTCA K yCTaHOBKe
M30/IMPYIOLLEV LIEMEHTHON MPOBKM
/15 AanbHeLIen ee NnKByaaLmm.

SODEKTUBHOE
®OPE3EPOBAHUE
CEKLUIA OBCAAHBIX
KOJIOHH ABYX PA3HbIX
AWAMETPOB

Cucrema ProMILL Duo* npegnaraet
3PPEKTUBHDIN METOA ppe3epoBaHMA
CeKLMIi C IBOVIHOVM obcagHou
KOJTOHHOW. [JaHHas MHHOBAaLMOHHaA
cucTema no3BONAET BbIMONHUTL
CeKLMOHHOe ppe3epoBaHie

ZBYX KOJTOHH OHOBPEMEHHO,
obecneunBasn HafiexXHy'o LeHTpaLmio
B KOJTOHHE MeHbLLEro AiMameTpa.
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CnpoektrpoBaHHble B Wellbore Integrity Solutions cuctemsl
NMKBMAAUMN CKBAXKMH MOKa3bIBatOT Havibonee s3ddeKTnBHble
pe3yNbTaTbl HA PbIHKE, TaK Kak MO3BOMAIOT COBEPLUNTL BCE
HeobxoaMble PabOoTbl 33 OAHY CMYCKO-MOABEMHYIO OnepaLmio
(CNO). Hawa KomMnaHvs HaueneHa Ha Co3aaHuM HageKHbIX
TEXHOOM I, MO3BONAIOLLMX NMPOU3BECTU IMKBNAALIMIO CKBAXKMHDI
3a ogHo CIMO, cHWxanA HenpowssoauTensHoe Bpema (HIB).

Hatum cnctembl Ans IMKBUAALMYM CKBaXMH NOKPBIBAIOT Takue
PaboTbl, Kak ppe3epoBaHme 06CaAHOM KONOHHbI, PacLUpeHe
CTBOJA CKBAXKMHbI, PE3KY 1 V3BNIEYEHWE KOSTOHHDI, @ TaKKe
onepauuyi o 13BAEUEHIO KOSIOHHON FOIOBKM 1 YCTbEBOTO
obopyaoBaHmsa.

Bnarofaps WMPOKOMY CNEeKTPY ornepaLnii, oT obecneyeHns
M30NALMOHHOMO Bapbepa, 10 U3BMEYEHNA KONIOHHOW rONOBKY,
HalLW CUCTeMbI ANA NMKBUAALMN CKBXKUH COKpaLLAoT
onepaLMOoHHbIe 3aTPaThl 1 BPeMs BbIMOSHEHNSA PaboT.

Bnaronapsa konnabopauuu ¢ Lee Energy Systems, B Hallie
nopTHONNO TENEPb TaKkKe BKMOUEHbBI CUCTEMBI MEXAHWUUYECKO
nepdopaLmn, TEXHONOMM OUMCTKI 1 MPOMBIBKM CTBOMA
CKBAXKMHbI.

|l
U3BJIEMEHUE KOJIOHHOI

PE3KA U U3BJIEMEHUE
OBCAHbIX KOJIOHH 3A ros10BKU U HAMPABJIEHUA
OAHO Cno 3A04HOCHNO

Cucrema ProLATCH* nossonset
MpoV3BOANTL OnepaLum no PeskKe,
pe3ky 06CagHoOV KOMOHHbI C a Takxe 13BIeYEHMIO KOTIOHHOM
NOCAeAyLYM ee U3BEeYEHEM 3a rofIOBKW M HarpaseHVA 3a OAHY
ogHo CTIO. CNYCKO-TIOABEMHYIO OnepaLmio.

Cuctema ProCISE* no3sonset
MPOV3BOANTL MHOTOKPATHYHO



®pesepoBanme Cekumn 5\ & __ ProMILL

06caAHOI‘I'I KonoHuni | .. : 3 Cucrema ¢ppesepoBaHnA ceKLM 06cagHOM KOJIOHHDI
Pacuunpenne CKBaXXnHbI '
3a Oagxo CINO

1 paclinpeHnsa CKBaXKnHol 3a ogHo CMO

-z - g \’ o dddexTuBHbIN PyHAAMEHT ANA YCTAHOBKN
NNKBUAALVOHHOM LLIeMEeHTHON NPOo6KN

YHUKanbHadA cuctema ProMILL obecneunsaeT sKOHOMMYECKN SOOEKTMBHYIO NMKBMOALMIO
CKBAKMH, 6narofapa KOMMIeKCHOM KOMNOHOBKE, MO3BONAIOWEN BbINOAHUTL BCE
Heobxoanmble onepaumm 3a oaHo CMO, BMECTO CTaHAAPTHbIX YETbIPEX.

Cuctema ProMILL cocTowT 113 y3na C MOCTOBOW NMPOOKO#, CEKLIMOHHOIO Gpe3epa v
pacwWMpUTens, 4To B KOMOMHALIMM NO3BONAET MOMHOCTbIO MOATOTOBUTL CKBAXKMHY K
LieMeHTHbIM paboTam - BCE 3a OAHY CMyCKO-MOAbEMHYIO onepaLmio. bnarogapsa AaHHoOM
CHCTEME, NCKITIOUATCA Mobble YTeUKM 3a CUET AOCTUXKEHNA MOHOTO M30NALUMOHHOTO
6apbepa.

BbiaBvkHble nonacTu ¢pesepa cuctembl ProMILL ocHallieHbl creymanbHbIMK pebprcTbiMm
TBEPAOCMaBHbIMK 3nemeHTamy WavEdge, uto no3BonsaeT AOCTMYb BbICOKOM CKOPOCTM
NPOXOAKMN 1 YBENNUMTL UHTEPBAS Gpe3epoBaHIA. ITOT YHWUKa/bHbIN Gpe3epoBOUHbI
2NeMeHT MMEET BOrHYTYIO GOPMY 1 TOHKYIO PEXYLLIYIO KPOMKY, UTO obecneumsaeT
NOBbIWEHHYIO M3HOCOCTOMKOCTb 1 CTabunmsaumio. TexHonorua WavEdge cnocobcreyet
YNyULeHWIO KaUecTBa CTPYKKM B NMpoLiecce Gpe3epoBaHns, YTO ONTUMU3UPYET OUNCTKY
CTBOSIA CKBAXKMHbI.

Pacwmpwtens cuctembl ProMILL akTvBUpyeTCA METANMUYECKMM LLIaPOM, COpachbiBaembIM
BO BHYTPb KOMMOHOBKM HY3a OypuiibHOM KONOHHbI (KHBK) € ycTha, uto npepoTtepatlaet
€ero NpexaeBpemMmeHHoe OTKPbITVE B NpoLecce dpe3epoBaHud. [ocne paclumpeHns
HeOoOXOAMMOW CEKLMN, CUCTEMA M3BNEKAETCA, 1 CKBAXKMHA NOIHOCTBIO FOTOBA K YCTaHOBKE
JIMKBMIALMOHHOIO MOCTA.

Cucrema ProMILL BkmiouaeT B cebs 6710k MOCTOBOV  JlonacTu CEKUMOHHOIO ¢ppe3epa 0bopynoBaHb

MPOBKYM, KOTOPas aKTUBUPYETCA MEXaHNUECKH, anemeHTamn WavEdge. 3ta TexHonorua

Tem CambiM NPeAOTBPALLaA NPEXAEBPEMEHHYIO MO3BOSIAET MOBLICUTL M3HOCOCTOMKOCT,
aKTUBaLMIO CEeKLIMOHHOIO Gppe3sepa mim MOKa3bIBAET BbICOKYIO CKOPOCTb MPOXOAKY, a
paclmpuTens. TaKKe IPPEKTUBHEN OYMLIAET CTBOM CKBaXMHbI.
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ProMILL Duo

Cucrema ¢ppesepoBaHNA CEeKLMI C ABONHON 06cagHON KONIOHHON

d¢ddexTBHOE pelieHne ANA YCTAaHOBKN LLI@eMEHTHOIro
MOCTa B MHTepBaJne ABONHON 06cafHON KOJNIOHHbI

Cucrema ProMILL Duo npefnaraeT MHHOBALIMOHHOE 11 SKOHOMMYECKH 3GheKTBHOE
peLLeHe BO Bpema NIMKBMAALMM CKBAXKIH, B CIyYasx, rae Heobxodrma 30HabHadA
M30AAUMA MHTEPBANIOB C 1BOVMHOM 0O6CaAHOM KOMOHHOW. /ICMonb30BaHMe CUCTeMb
ProMILL Duo no3sonaeT cylecTBeHHO COKpaTUThb ONepaLyoOHHOE BPEMSA, B CPaBHEHNM
CO CTaHAAPTHBIMM TEXHOMOMVAMM, ANA KOTOPbIX XapaKTePHbIM ABNAETCA GpesepoBaHme
6onbLIero HTepBana BHyTPeHHe 00CaAHON KONOHHDI.

CeKkumoHHbI dpezep cnctembl ProMILL Duo ¢ BbIABMKHBIMM IOMACTAMY PACLIMPEHHOTO
[ManasoHa NO3BONAET NPOXOAMTL CKBO3b BHYTPEHHIOIO KOMIOHHY B TPAHCMOPTOM
NONOXEHWY, a 3aTeM NMPOU3BECTY Gpe3epoBaHye BHELLHEH KONOHHDI 1 ee MydT.

MeXaHw3m BbIABMKEHMA ToNacTel Gpe3epa NOCTPOEH Ha LWAMLEBOM COeANHEHIN,
MOKa3sasLLUem CBOIO HafIeXHOCTb 1 M3HOCOCTOMKOCTb Ha MpaKTuKe. Takke, Kak 1 B cucTeme
ProMILL, nonactv dpezepa ProMILL Duo ocHalLieHbl M3HOCOCTOVKMMI SNEMEHTaMU
WavEdge. lMomrmo 3T10ro, crctemMa BKtoYaeT B cebA akTUBHbI CTabMNM3aLMOHHbI
MOfY/b ANA ONTUMM3ALMN AMHAMUYECKOrO MOBEAEHNA 1 COKPaLLEHMA BUOpaLMi B

npouecce paboTbl.

PaclumpeHvie CTBONa CKBaXMHbI MPOM3BOANTCA paclumputenem cuctemsl ProMILL.
[laHHbBI paclumpwrTent CNPOEKTUPOBAH CreLnanbHO Ana onepaunii No NMKBUANPOBAHMIO
CKBaXWH 1 0bnafaeT HanbonbLUVM KOIGGULMEHTOM pacluMpeHns (OTHOLWEeHWe ArameTpa
BbIABMHYTbIX TOMACTEN K AnaMeTPy pacLumputens). HagexHbIn MexaHy3m OTKpbITUA
nonactet B KOMOMHALMM C pexyLLE CTRYKTYPO MNOCNeAHErO MOKONEHWA 0becneymBatoT

Hannyyuyto npon3soanTeNTbHOCTb.

CricTema COCTOUT 13 CeKUMOHHOIO ppesepa

C BbIABMKHBIMYI TONACTAMM PACLUMPEHHOTO
/vara3oHa v ruapasMyeckoro ctabumsaropa,
1A obecrieueHsi 3GGEKTUBHOMO Gppe3epoBaHuA
My IMKBUAALMM CKBaXKNH B MHTEPBaax C
JIBOVIHOU 06CaHOM KOTOHHOM.

[lu3aiiH cekymoHHoro ¢ppesepa cuctemsl ProMILL
Duo nossonset npoxoanTs Yepes 0bcagHyto
KOJTOHHY MeHbLUero AuameTpa C nocieayoLwmm
pe3epoBaHeM Kak BHyTPEHHE, TaK 1 BHELUHEN
KOJOHHbI.
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Cucrema ppesepoBaHna
ceKumun ¢ ABONHON
06cagHON KOJIOHHON
SKOHOMUYECKW BbIrOAHOE peLleHye,

MO CPaBHEHMIO CO TPAAVLIMOHHbBIMM
TEXHOMNOMMAMN.



ProCISE

Cucrema Pe3Kn n n3synevyeHnaA OﬁcaAHbIX KOJIOHH

3¢ PexTBHAA pe3Ka n nsBneyeHne 06cagHoOI KONIOHHDI

@We\lbore lnﬁgﬂw

Cncrema ProCISE - 370 ewle ofHa 13 TEXHONOTUM ANA NNKBUAALMIN CKBAXKMH,
npepactasneHHasa Wellbore Integrity Solutions. 3a oaHy CnycKo-NoABbEMHYO Onepaumio
[laHHaA CUCTeMa NO3BONAET MPOPE3aTh KOMOHHY, 0becrneurBasn LIMPKyNALMIO C 3aTPYOHbIM
NPOCTPaHCTBOM, @ TakKe NMPOMN3BECTY ee 13BNeYEHNE Ha MOBEPXHOCTb.

SOLUTIO

MHOrouUMKIMYHbBIN pr6ope3 MMEET TPW BCTPOEHHbIX KOMIMJ1eKTa HOXew, KOTOpPbIE
MO3BOIAIOT MPOK3BECTU MHOTOKPATHbIE PE3KM O6C8)J,HOI7I KOJTOHHbI 3@ OANH CMYCK,
3Ha4yMTENbHO COKpPallaa onepaunoHHOe BpemMA.

lMocne npope3aHua KONOHHbI, TDYOONOBKa, BXOAALLaA B COCTaB cucTembl ProCISE
MPOV3BOAMT 3aXBaT OTPE3aHHOW YacTh KONOHHbI, KOTOPYIO HEOOXOAMMO 13BNeYb. JaHHadA
CUCTeMa, BO BPEMA M3BEYEHNA KONOHHDI, NO3BOMAET ee 3adUKCMPOBATL B CTONE POTOPa
Havbonee 3GpdeKTVBHBIM 1 6e30MacHbIM CNOCOOOM.

Takxe cncrema ProCISE obopyaoBaHa rmapasamMueckort CUCTEMOW YIOTHEHWA,
NO3BOAAOLLEN NPOV3BECTM LIMPKYNALIMIO A1A YACTKM 3aTPYOHOro MPOCTpaHCTBa OT
oceBLUero 6apuTta v TBepaor Gasbl 6ypoBOro pactsopa. [Ipyrie KOMNOHEHTb JaHHOM
CUCTEeMbI BKMIOYAIOT B Ce65 MMAPaBINYECKIM yAapHbI nepeBoaHmnK Hydra-Stroke*,
CTaHOAPTHbIN MeXaHWUYeCKIIA yaapHbIA NePEeBOAHVIK 1 BUHTOBOK 3a00MHbIN ABUraTeNb.

MHOroUMKIYHBbI TPY6OpE3 No3BonaeT Korna tpybonoska cuctembl ProCISE B nonoxeHum

MPOV3BOANTb MHOTOYNCIIEHHbIE MPOPEe3aHUa 3axBata C KOJIOHHOW, MPOU3BOAMTCA TECT : E ;
KOJTOHHbI 3@ OAMH Cr1yCK, COKpaLLas npu 3Tom HaTaxeHuem ssepx. [pu ycnelwHom TecTe, Korga L,
orepaLroHHOE BPEMSA 1 YMeHbLLAA PUCKM cuenneHne NoATBEPXKAEHO, MPOM3BOANTCA

VHUMAEHTOB, CBA3aHHbIX C JONOHUTENIbHON rpope3aHvie 06CafiHON KOMOHHbI B HATAXKe (4/1A : E ;
paboTout Ha cTone poTopa bypoBovi 6purazei. YCKOPEHWA MPOLecca). E

JKOHOMWSA OrepaynNOHHbIX 3aTPaT
Ha Fﬂy6OKOBO,£LHbIX CKBaXXMHax.
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HageXHOCTb U CTabMNBbHOCTb Mon N3BJIEHEHNN
KOMMOHHOW FOSTOBKM U HarpaBJIEHNA.

ProLATCH

Cucrema nsBnevyeHNA KONOHHON roJIOBKU N HanpaBieHns

Haun6onee npocToii 1 HafeXHbIN MeToA U3BJIEYEHMNA
KOJIOHHOI rosIOBKN M HanpaB/ieHNA Ha NOBEPXHOCTb

Cuctema n3snedenua ProL ATCH ynpoulaeT mexaHnyeckue onepaumn no MMKBUaaLmn
CKBaXKMH. Korfa oddLIopHas CKBaxkMHa yCNeLwHo 3aryLeHa, U NMMKBUAALUMOHHbIe

6apbepbl YCTaHOBNEHbI, KONOHHAA FONOBKA 1 HANPABAAIOLAA JOMKHbI ObiTb YOpaHbl ANA
BOCCTaHOBAEHNA NMNOWAAKM CKBXKMHbBI O SKONOrMuecknx Hopm. Cuctema ProLATCH
MO3BOAET M3BNEUb KOHAYKTOP W KOMOHHYIO FONOBKY 33 OfHY CMYyCKO-NOABEMHYIO OnepaLmio.

[laHHan cucTema vaeanbHa NS MOPCKKMX OMnepaLvii, Tak Kak oHa YCTpaHAeT HeobXoanMOCTb
B 1CMOSb30BaHWM MOPCKOrO BePTIIOra (Pe3ka KONOHHbI MPOVCXOANT 63 KoMnpeccun). 3To

MUHUMU3MPYET PUCK YCTANOCTHBIX MOBPEXAEHWI 33 CUET YMEeHbLUIEHMA BPaLLeHNs, CrvbaHua
N VICKPUBNEHWS BYPOBOW KONOHHBI.

[Mpn 3axBaTe KONOHHOW FONOBKM, MPOM3BOAMTCA Npope3aHie 00CaHOM KOMOHHbI B
HaTAxKe. ECn ToUKa 3axBaTa C KOMIOHHOM HAaXOAMTCA HEMOCPEACTBEHHO Hafl 00MaCTbio
pEe3KK, TO B TaKOM Clyyae 130eraloTca HexenaTtesibHble KonebaHvsa pabouer KONOHHDI 1,
KaK pe3sysbTaT, CHKAIOTCA PUCKM, CBA3AHHbIE C HePaBHOMEPHbBIM MPOPe3aHNeM CTEHKM
KOMOHHBI. [Mocne Toro, Kak ruapasnmdeckumii Tpyoopes cnctemsl Prol ATCH 3asepuunn
npope3aHye KoNoHHbI, TPYOOOBKa BCE Takke OCTaeTCA CLEMNIeHa C KOIOHHOW FOfIOBKOW,
obecneunBasn 13BNeYeHE ee Ha MOBEPXHOCTb.

[pope3aHme KOMOHHbI MPOUCXOAUT MEXaHUYECKH, U [vapasnnyeckme Tpybopesbl cuctembl ProLATCH
TPYOOI0BKa OCTAETCA B CLIEMKE C KONIOHHOW rOI0BKOY, HazexHsbl B pabote. OHY MPOope3aloT KOTOHHY M3HYTPH,
obecneunBas 0gHOBPEMEHHOE M3BIEYEHE KONOHHOM OCTaBJIAA NpefCcKasyemMbli cnes cpesa.

FOJIOBKW W HarnpasieHWA Ha rNoBePXHOCTb.
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