B GYPEHVE

0 SALYM
Y PETROLEUM
v a J‘" :
#
____,_.i. - =

Cl10 sHegpseT UHHOBALMOHHYIO TEXHOJIOMUIO
3arBepgesatoLlero TpyobHoro nNoKpbITUA

SPD Implements Innovative Self Healing Pipe

Dope Technology

B.BecxH (Shell Global Solutions)
K. PopeHtor, O.K0cunos, K LLepsutuens («Canbiv Metponeym [esenonveHT»)

KOMI‘IaHI/Iﬂ «CanbiM lNeTponeym [eBenonmMeHT»
(CrNa) — coBmMecTHOE MpeanpusaTue, akLMoHepamMm
KOTOPOroO Ha MapUTETHbIX HaYanax ABNSOTCA KOHLEPH
«Llenn» n komnaHna «'a3npomM HeTb» — TECHO
coTpyaHuyaeT ¢ komnaHuen Shell Global Solutions
(SGS) B cthepe peannsaumm HOBbIX TEXHOMNOMNA Ha
CanbIMcKoW rpynne HeTsaHbIX MECTOPOXOEHWN. B
HebTerasosom oTpacau 3anagHon Crnbupn Cr
CcYMTaeTCst OAHUM N3 NMAEPOB N0 BHEAPEHWIO
NHHOBALWMOHHbLIX TEXHONIOMMI. [10MMO KPYMNHOro
npoekTa B 061acTu NoBbILLEHUS HeDTEOTAAUM
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W. Besijn (Shell Global Solutions)
C. Rodenboog, E. Yusipov, K. Scherwitzel (Salym Petroleum Development)

Salym Petroleum Development (SPD), a 50/50 joint
venture of Shell and Gazprom Neft companies,
collaborates closely with Shell Global Solutions (SGS) on
the realization of new technologies in the Salym group

of oil fields. SPD is renowned in the West Siberian ail

and gas industry to be a leading incubator of innovative
technologies. Beside a large scale “Game Changer” project
in the area of Enhanced QOil Recovery, SPD is working on

a number of smaller initiatives that strive to reduce the

cost basis and to improve efficiencies in the domain of
conventional operations: one of these projects is the trialing
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DRILLING

KOMMNaHus paboTaeT Haf PSAOM UHULMATUB

MeHbLLEro MacLuTaba, KOTopble HanpaBfeHbl Ha
COKpaLLeHVe SKCMyaTauMOHHbIX 3aTpaT U NOBbILLEHNE
3 PEKTUBHOCTN B Chepe CTaHOapPTHbIX onepauuii.
OaHVM 13 TakMX MPOEKTOB SBNAETCA UCMbITAHUIS
TEXHONOMMN 3aTBEPAEBAIOLLErO TPYOHOrO MOKPLITUS
(SHPD) Ha BogoHarHeTaTeNbHbIX CKBaXKNHAX.

TexHonorna SHPD paspabtoTtaHa SGS B r. Paiceaik
(Hvpepnanabl) 1 B HACTosILLIEE BPEMST BHEAPSETCA

Ha CanbIMCKOV rpynne MECTOPOXAEHUM, MPOX04s
MPOBEPKY Ha MPOYHOCTb B YCIOBUSX HEPTENPOMBICA.
OcHoBHasa nges SHPD 3akntoyaeTcs B UCMNoIb30BaHN
cneuvanbHOro pasbyxaroLLero anactoMmepa (BMeCTo
CTaHOapTHOro cocTaBa A1t CMaskm Pesbbbl) Ha HACOCHO-
KOMMpPeccopHbIX Tpybax (HKT), nmeroLmx HUSKyHo
KaTeroputo No ctaHoapTy AMEPNKAHCKOrO HETSIHOMO
nHcTuTyTa (API), B |

Ka4yeCTBe abTEPHATVBbI
OOPOroCTOALLM
Tpy6onpoBOAHBIM
COEAVNHEHNSAM MPEMUYM-
Knacca.

.----l—r-

B HacTosiLLee Bpems

Ha CanbIMCKOM
HedTenpomMbIce
akennyatmpytotes 280
BOLOHarHeTaTe IbHbIX
CKB&XXWH MPW EXKEFOAHOM
pocTe dhoHaa Ha 6onee
4eM 20 CKBaXKMH.
HarHeTtatenbHble
CKBa>KMHbI
SKCMyaTUpPYyOTCS Npu
paboumx 0aBNEHMSIX
npnbnmauTensHo 170 6ap, YTO NpU HOPMaJTbHbIX
0B6CTOATENBCTBAX TPEOYET UCMONB30BAHNS
TPYOOMPOBOAHBIX COEAUHEHNIA MPEMUYM-K1acca.
CoeayHeHust NpeMnyM-Kiacca (B OTIMdme oT
pPe3bboBbIX coeanHeHun no Tuny API) obecnedmsaroT
nMpeKpacHble repMeTU3NPYIOLLNE XapaKTEPUCTUKM

MpW BbICOKMX paboymx JaBNeHUsX, HO Takasi TpybHas
NPOAYKLMSA 06X0ANTCS 3Ha4YMTENBHO Aopoxke. [Npu
MOHTaXKe TPEDBYIOTCA creumasnbHble «COOPOYHbIE»
YCNyr — NPUBAEYEHNE YCAYT MOAPSAOHBIX OpraHn3aLmnii
019 onepauunin no cnycky HKT B ckBaxKuHy TpebyeT
OOMONHUTENbHBIX 3aTpaT, a TakKe YBeIMYMBAET CPOKM
JIOTUCTUKM 1 Crycka 0B0PYAOBaHNS B CKBaXKMHY. Kpome
TOro, B f@HHbIX OBCTOATENBCTBAX KPUTUYECKN BaXKHbLIM
hakTopoM ycnexa sSBASETCS HamM4e OMnbITHbIX Bpurag,
KanuTanbHOrO PEMOHTA CKBaKMH.

SHPD — 3-KOMMOHEHTHbIN COCTaB, KOTOPbIA MOXXET
obecnevnBaTb XOPOLUNE XapaKTEPUCTMKM MO
FePMETUYHOCTU MPU UCMOb30BaHUM Ha Pe3bbe HN3KOM
kaTeropun no API, a Takxe, B onpeaeneHHbIX npegenax,

www.rogtecmagazine.com

of Self Healing Pipe Dope (SHPD) technology in water
injector wells.

The SHPD technology was developed by SGS in Rijswijk
(Netherlands) and is currently implemented and tested for
durability in the Salym oil fields. The basic idea of SHPD is
to use a special swelling elastomer (instead of the standard
thread greasing compound) in low grade API “type” tubing
as an alternative to expensive premium tubing connections.

At present, 280 water injector wells are working at Salym
oilfields; 20+ new water injectors are added to the well
stock every year. These injector wells are operated at
working pressures of approx. 170 bar that under normal
circumstances calls for the use of premium tubing
connections.

Premium connections
(unlike API type threaded
connections) provide
excellent sealing
characteristics under
high working pressures,
however, these tubulars
come at a considerable
higher cost. Special
“make-up” services

are required during

the installation and
employing 3rd party
contractor services

for tubing running-in-
hole operations incurs
additional costs and
add to the logistics and
running-in-hole time;
and, experienced hoist crews are a critical success factor
under these circumstances.

SHPD is a 3-component compound that can provide

good sealing characteristics when used in low grade API
threads, and, within limits, even when applied to damaged
threads. The main idea is to prevent and stop leakage in
tubing connections by activating the self-expanding and
self-sealing mechanism of the compound in the presence of
foreign water.

Research was done in Rijswijk several years ago on subject
swellable elastomers that could be applied as a liquid and
that could open a whole range of new applications. One
of the applications identified was to use the elastomer
as the thread compound for increasing the sealing
properties of oilfield tubular connections. The main
challenge was to select the right ingredients and to
define the correct mixture in order to create a thin and
swellable layer according to given parameters. The
materials should be readily available, non-toxic, and,
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Oaxe B cllydae NPUMEHEHVS1 Ha MOBPEXAEHHOM

pe3bbe. OCHOBHas Maes 3aKto4aeTcst B TOM, YTODbI
npenoTBPaTUTb U MPEKPaTUTb YTeuKy B TPYOOMPOBOAHbIX
COBVHEHUSIX 3a CHET aKTUBaLN MexaH3ma
camMopacLLMPEHUs U camo3aTarvBaHnst cocTasa B
NMPWUCYTCTBUM BHELLIHEN BOMbI.

Heckonbko neT Hazag B r. Panceaink npoBoaunch
NCCNEeNoBaHNs No Teme pasdyxaroLLmX S1acTOMEPOB,
KOTOpPbIE MOV Bbl MPUMEHSATLCA B BUAE >XUAKOCTU

1 KOTOPbIE MO Obl OTKPbITh LIENbINA CNEKTP HOBbLIX
cnoco6oB npumeHeHns. OOHUM 13 BbISIBNIEHHbIX
CNocob0B NPUMEHEHNSA 3N1acTamMepoB ObINo KX
MCMONBb30BaHNE B KQ4ECTBE PE3bO0BOr0 KOMMOHEHTA
0N NMOBbILLEHNSA FEPMETUSMPYIOLLMX Ka4eCcTB
HehTENMPOMBICIOBbLIX TPYOOMPOBOOHBIX COEANHEHNIA.
Hanbonee
CNoXkHasi 3agada
3aKkodanach

B TOM, YTOOb!
nogobpatb
npaBusibHble
VHFPEeONEHTbI

1 onpenenTb
npaBuUJIbHBI
COCTaB CMEeCH,
4TOObI CO30aTb
TOHKUI U
pasbyxatoLmin
clon B
COOTBETCTBUN

C 3adaHHbIMN
napameTpamMu.
Matepuansi
OOSMKHbI ObITb NEMKO AOCTYMHbI, HETOKCUYHbI 1 MPOCThI B
MPVIMEHEHWI B YCNOBUSAX HedpTenpombicia. Kpome Toro,
OHW OOSKHbI 06ecneYrBaTh AOCTATOYHbIE N YCTOMYMBbIE
repPMETU3NPYHOLLIME CBOWCTBA B YCNOBUSIX CTBOSA
CKBaXXWHbI. [locne psiga ucnbiTaHui 6bino HaagHo
BEPHOE COYETaHME KOMMOHEHTOB.

Kak 1 ansa obbl4HbIX pasdyxatoLLyX 91acTOMepPoB
MPVHLMN MexaHuama HabyxaHnst OCHOBAH Ha MpUHLIMMax
ocmoca. B maTpuy anactomepa NOAMELIMBAETCA
cneuyanbHbI KOMMOHEHT, KOTOPbIA NOrnoLwaet

BOAY C LENbO CO30aHMst OCMOTUHECKOro banaHca.
[aHHbIN NPOLECC BbI3blBAET 0OBbEMHOE pacLUMpeHme
MaTpULbl 31acToMepa, T.6. TO, YTO 0ObIMHO Ha3bIBAETCA
HabyxaHveMm. [Npu NpoTeydKe TPyBOoNPOBOAHOIO
COeAMHEHNST BOAA, MPOX0Ast MUMO 3aKTOHEHHOMO MeXXay
KoSbLUamm pe3bbbl SHPD, BbI3bIBAET ero pasbyxaHue, 3a
CYET YEero NpoTeYKa NePEKPLIBAETCA.

Kak nokasanu nabopaTopHble UCTbITaHNs,

SHPD cnocobHo B Te4eHWe KOPOTKOro neproaa
repMETU3NPOBATL LIESbIA CNIEKTP TUMOB COEAVHEHNI
— [aKe NOBPEXXAEHHbIE N PACTAHYTbIE COeQUHEHVS.

60 [ ROGTEC

easy-to-apply under oilfield conditions. Also, materials
should provide sufficient and sustainable sealing
capabilities under ambient borehole conditions. After
several tests the correct composition of the components
was found.

Like for regular swellable elastomers the principle of

the swelling mechanism is based on the principles

of osmosis. A special component is blended into the
elastomer’s matrix that absorbs water in order to
establish an osmotic balance. This process causes the
elastomers matrix to expand in volume, i.e. what we
commonly refer to as swelling. When a tubing connection
leaks, water passes by the SHPD that is trapped
between the thread rounds and causes it to swell and to
seal off the leak path.
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Lab tests have proven that SHPD has the capacity to seal
a wide range of connection types and even damaged and
expanded connections seal within a short period. The
picture above shows standard 9-5/8” size ailfield pipe that
is completed with a standard API Buttress type connection
and treated with SHPD. The connection was found leaking
after the initial make-up under ambient pressure conditions.
After applying internal pressure in several steps the sealing
capacity of the connection improved because of the swelling
of the SHPD between the thread rounds and the leakage
stopped. Eventually, the pipe body failed while the threaded
connection was firmly resisting the differential pressures.

All components of the SHPD compound can be acquired
easily and often locally or delivered to any location. The
cost of the chemical components is relatively low and
when adding up all the cost items to prepare the pipe the
total cost for API type tubing treated with SHPD is typically
around 35% less than the cost of tubing completed with
premium connections.

In field applications the tubing is pre-prepared in a
machine shop before they can be used in wells. It is
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MockoBckue HedpTerasoBble KOH(hepeHUUHU
EXxerogHble BCTpeyun HEPTSAHUKOB U ra30BUKOB

B oTene InterContinental Moscow Tverskaya

17 mapTa 2015 HE®TEFA3CHAB
CHabxeHue B HedpTerazoBOM KOMIMieKkce

KoHdepeHuusa cobrpaeT pykoBogutenen cnyx6 matepuanbHO - TEXHUYECKOro
obecneyeHnss HedTerasoBbix KomnaHun. O6CyKAaeTca  opraHusauus
3aKyMoYyHOW [esATeNIbHOCTY, Lenecoobpa3HOCTb  3aKyrnmokK Mo MMMOPTY,
npoueaypbl 0T6Opa NOCTAaBLMKOB, MpuemMKka 06opynoBaHuA, WHOpMauu-
OHHOe obecneyeHne pbiHKa

26 masa 2015 HE®TEFA3CTPOM
CTpouTenbCTBO B HecpTerazoBoM KOMIMrieKkce

dopmMrpoBaHMe LMBUIN30BaHHOIO pbiHKa B HedTerasoBom CTPOUTENbCTBE,
npakTka BblbOpa  CTPOUTENIbHBIX MOAPAAYMKOB, WHXUHUPUHIOBbIX
opraHumsauun, co3pgaHue CIM ¢ uHodMpMamu, pacwvpeHne chepbl
[eATeNbHOCTU  POCCUMCKUX MOAPAAYMKOB, OLIEHKA KauyectBa paboT -
OCHOBHble NPo6Membl, paccMaTprBaeMble Ha KoHbepeHUun "HedTerasctpoir”

10 ceHTsa6pa 2015 HE®TEFA3OMNEPEPABOTKA

MopepHu3aunA Npon3BOACTB ANs
nepepa6oTkn He$pTM 1 rasa

YBenuueHue rnybriHbl nepepaboTKu CbipbsA U BBEAEHWE HOBbIX KOMOMMUYECKMX
CTAaHOAPTOB  TPEOYIT PEKOHCTPYKUMM  OeNCTBYIOWMUX — MOLHOCTel. Ha
KOHdpepeHUMM 06CyKAaeTcss MpakTMKa paboTbl C  VHXMHUPUHIOBBIMM
KOMMaHWAMM, a TaKXKe MOJENUN ynpaBneHna MHBECTULIMOHHBIMU MPOEKTaMM

14 okT1s6ps 2015 HE®TEFA3CEPBUC
HedrTerasoBbiv cepBuc B Poccumn

TpapuuroHHasa nnowagka AnA BCTpeu pyKoBoauTeneln reoprsnyeckux,
O6ypOBbIX NPEANPUATAA, @ TakKe KOMMAHU, 3aHATbIX PEMOHTOM CKBaXMH.
Moapagunkn B HepopmanbHOM 06CTaHOBKe OOCYKAAlOT akTyasbHble BOMPOChI
CO CBOVMMM 3aKa3umMKamu - HehpTerasoBbiMy KOMMAHUAMM

8 nekabpsa 2015  HE®PTEFA3LWIENbd®
Moapapbl Ha HedpTerazoBom wenbde

OcBoeHne HedTerasoBoro wesibda — c/ioXKHas B PIHAHCOBOM U TEXHNYECKOM
OTHOLLEHMM NPobGNieMa, pellaTb KOTOPYo Heo6XoANMO COBMECTHO C MeTasyp-
ramu, CyfioCTpOUTENAMMW, BEPTONETOCTPOUTENSIMM, NOCTABLUUKAMUN CTPOUTENb-
HOW TEXHUKW 1 APYTUMU CMEXHBIMU OTpacaMU. TPagMLMOHHO B KOHdepeHuun
«HedTeraswenbd» yyacTBytoT MHOCTPAHHbIE KOMMAHUN.

HoBble BCTpeuu - HOBble BO3MOXHOCTH!
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Ha coTorpadum BbilLe NokasaHa cTaHgapTHasA
HedbTenpomMbicnoBas Tpyba pasmepa 9-5/8”,
3aKOH4YeHHas CTaHOapTHbIM coeanHeHvem Tuna AP
Buttress n o6patotaHHas SHPD. Bbina obHapy»xeHa
npoTeYKa CoeanHEHNS MOCNE NepBOHAYaNIbHOM

COOPKK B YCNOBUSIX OKPY>KaOLLIEro AaBneHuns. Ilocne
MPUMEHEHWSA BHYTPEHHEIO AaBNEHNS B HECKObKO 3TanoBs
repMeTU3MPYIOLLIME CBOMCTBA COeMHEHWS MOBbLICUCH
3a cyeT pasbyxaHusa SHPD mexay konbLuamu pe3bdbl,
1 NpOTeYKa npekpaTtnnacb. B KOHEYHOM UTOre KOpMyC
TPyObl BbILLEN U3 CTPOS (NOMHYJS), B TO BPEMS Kak
pe3bboBOE COEAMHEHNE HAOEXKHO COMPOTUBASNOCH
nepenagam OaBfeHvs.

Bce komMnoHeHTbl SHPD MOXXHO 1erko nprobpecTi
3a4acTytO Ha MecTe UK C AOCTaBKOM B N0OYHO

Touky Mupa. CTOMMOCTb XMMUHECKNX KOMMOHEHTOB
OTHOCUTENBHO HN3Kas, 1, ECNN CYMMUNPOBAaTL BCE CTaTbi
3aTpar Ha NoaroToBKy TPyObl, UToroBas CToMMocTb HKT
no Tuny API, o6paboTaHHbix SHPD, 06bIMHO MPUMEPHO
Ha 35% HmXe, Yem cTommocTb HKT, 3aKOHYEHHbIX
COEANHEHNSMI MPEMMYM-Kacca.

Mepen NPUMEHEHEM B MOMEBbIX YCNOBMSX

TPYObl MPOXOOAT MPeABapUTENbHYIO MOATOTOBKY

B MEXaHMYECKOM MacTEPCKOMN, MPEXAE HEM UX
MO>XXHO BY[ET MCMOB30BaTh Ha CkBaxkmHax. SHPD
MNCMONb3yeTCd Ha BCeX MydTax (06pasyroLLmX KOHEL,
TPY6bl C HABUHYEHHOM MyOTON), a 3aTEM COEeaANHEHME
MPOXOANT OMPECCOBKY MOA AasneHnem B 100 6ap B
TedeHne 24 vacoB nocne coopkn. OBbIMHO OMPECCOBKY
MPOXOAAT BCE COEAVHEHWS, HO ECIIN Kakue-nnbo
COeOMHEHNST MO-MPEXHEMY MPOTEKAKOT, TO TpebyeTcA
Bonee oTeNbHBIM NEPUOL, BPEMEHM, NOKa MOKPbITLE
PaCLUMPUTCS 1 MEPEKPOET MyTb MPOTEYKM.

Kak nokasanu nabopaTopHble UCMbITAHUS, MPUMEHEHME

SHPD nomoraeT obuTbCs repMETUHHOCTU PE3LOOBbIX
TPYBOMPOBOOHBIX COEAMHEHUI MPWY Nepenagax OaBfeHus
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necessary that SHPD is applied to all couplings (that
form the box end) and then the connection is pressure
tested to 100 bar 24 hours after they have been made-
up. Usually, all connections pass the pressure test;
however, if some of the connections still leak it is only
necessary to wait for some more time until the dope
expands and the leak path closes.

Laboratory tests showed that threaded tubing connections
can be made leak proof to differential pressures of up to
700 bar when applying SHPD. Currently, the use of SHPD
is limited to 90°C and new tests are underway that could
make the application suitable in High-Temperature wells.

When all preparation works are completed the tubulars
are preserved and sent to the storage area. The storage

location has to be kept dry and SHPD treated pipe should
not be stored for more than 1 year.

For running-in-hole operations the pre-prepared tubing joints
are trucked to well location and final preparations are made for
the installation, i.e. SHPD is applied to the tubing pin ends. The
technology of preparing dope and applying onto tubing joints
is simple and it takes only 10 minutes to educate the hoist
team to apply the correct procedures. The time for running-
in-hole pipe completed with SHPD is comparable to the
time required for standard operations when using untreated
tubing. When all tubing are run-in-hole the string is pressure
tested after a 24 hours waiting period.

The results of the SHPD trials in SPD are quite encouraging:
to date, 13 water injectors in SPD were completed with
3-1/2” NUE + SHPD and the total number of installations
will increase to 18 by the end of the year. On average, the
wells were in operation for 5 months and the longest for
more than 1 year. Until now, all wells have proven tubing
integrity with no abnormal pressures in the annulus, except
for one well that was eventually repaired and the root

cause of abnormal annulus pressure however was never
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0o 700 bap. B HacTosLLee Bpems MCNoNb30BaHME
SHPD orpannyeHo Temnepatypoit B 900C. NposogdaTcs
HOBbIE UCTbITaHNs!, KOTOPbIE MOIYT AaTb BOSMOXXHOCTb
MPUMEHEHNSA STOM TEXHONOMN B BbICOKOTEMMEPATYPHbIX
CKBaXKMHAX.

Mo 3aBepPLUEHUN BCEX MOATOTOBUTENBHBLIX PaboT

BCe TPYOHble M3AEeNNs MPOXOAST KOHCEPBaLMIO 1
OTMNPaBNAOTCS B 30HY XpPaHEeHWs!, KOTopasi COAEPXXUTCS B
cyxom Buae. Tpybbl, obpaboTaHHble TexHonormnen SHPD,
He OOJMKHbI XPaHUTbCS Bonee roaa.

Lns onepaumi no cnycky B CKBaXKMHY NMPEeABapUTENBHO

"IT:JII!"" .-l,

MoaroTOB/EHHbIE TPYOHbIE CTbIKN OTBO3ATCA Ha
MAOLLAAKY CKBaXKMHbI, FAE MPOBOANTCS OKOHYaTENbHAs
noaroToBKa K yCcTaHoBKe, T.e. SHPD HaHocuTcs Ha
6e3mydToBble pe3bboBble KOHLI HKT. TexHonorms
MOArOTOBKM M HAHECEHWS MOKPbITUS HA TPYOHbIE CTbIKM
npocTa, a odby4veHne bpuragpl KanuTanbHOro PEMOHTa
CKBa>KMH MPUMEHEHMIO HY>XHbIX MPOLeayp 3aHUMaeT
okofio 10 MUHYT. Bpemsi cnycka B CKBaXKMHY TpyOb,
3aKOHYEHHOW C MpuMeHeHem SHPD, cpaBHMO co
BPEMEHEM, HEODOXOAVMbIM AN CTaHAAPTHLIX onepauuii
C UCMnofb3oBaHneM HeobpaboTaHHbIx HKT. Koraa Bce
TPYyObl CNYLLEHBI B CKB2XXMHY, KOJTOHHA ONPECCOBLIBAETCS
rnocne 24-4acoBoOro nepuoaa OXXUaaHng.

PesynbTathbl onpobosaHna SHPD komnaHven CIM4 Ha
CanbIMCKoW rpynne MecTopOXXaeHWiA BOOAYLLEBNSOT. Ha
CeroaHAWHMM aeHb 13 HarHeTaTebHbIX CkBaxKMH CI1[
OCBOEHbI C MpuMeHeHnem Tpyo 3-1/2” NUE n TexHonormn
SHPD, a obLee 4cno yCTaHOBOK yBeNN4nTCa 4o 18

00 KoHUa roga. B cpegHem akcnnyaTaumsa CKBaXKWH
NPOOO/KAETCA 5 MECSALEB, CaMbli ANUTENBHBIN

rMepuog COCTaBNSEeT YyTb 60nee ogHoro roga. Ha
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concluded. Bottom line is that statistical data collected
to date suggest that SHPD is very much competitive
with premium tubing connections.

The database of applications is still increasing and

the confidence in the innovative SHPD technology is
growing. The use of SHPD is likely to become a standard
operating practice in SPD. Company’s specialists consider
substituting tubing expensive premium connections with
this technology in all future water injector wells. SHPD will
significantly reduce the initial completion and well repair
costs in SPD.

CerofHALHNA OeHb NoaTBepXXaeHa LenoctHocTe HKT
6€e3 aHOManbHbIX AaBNEHNIN B 3aTPYOHOM MPOCTPAaHCTBE
Ha BCEX CKBaXKMHaXx, KPOMe OHOM. Ha OaHHOW CKBaXKMHe
OblnT NPOBEAEH PEMOHT, HO MPUYMHY aHOMaITBHOMO
3aTpy6HOro AaBneHus yCTaHOBUTL Tak U HE yaanoch.
[NopBoas uTor, crnegyeT OTMETUTb, YTO CTATUCTUHECKNE
OaHHble, cObpaHHbIE HA CErOAHSALLIHWN OeHb,
npeanonaratoT, 4To TexHonorusa SHPD B 3Ha4nTeIbHOM
Mepe KOHKYPEHTOCMOCODHa OTHOCUTENBHO TRYOHbIX
COeaMHEHIN MPeEMMyM-Knacca.

KonmyecTtBo NpMEPOB YCNELIHOrO MPUMEHEHS
TEXHOSOMMM NPOJOSKAET PaCTU, PacTET U YBEPEHHOCTb
B VIHHOBALWOHHOW TEXHONOMK 3aTBEpaEeBaroLLEero
TPYOHOrO MOKPbLITUSA. BeposTHee BCEro, MCMONb30BaHME
SHPD cTaHeT cTaHOapTHOM NPaKTUKOW B KOMMaHU
Crg. CneunanucTbl CIM paccmaTtpuBatoT BapuaHT
3aMeHbl JaHHoM TexHonoren HKT ¢ goporoctoswmmm
COEOMHEHNSAMM MPEMMYM-KI1acca Ha BCeX ByayLLmX
HarHeTaTenbHbIX CKBaXKMHaxX. SHPD no3sonT B
3HaAYUTENBHOM Mepe CHU3UT 3aTpaThbl Ha NePBOHAYaSIbHOE
OCBOEHME U PEMOHT ckBaxKiH B CI/.
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