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ples of its elimination, laboratory tests and the results of field testing of a chemical
agent developed for the elimination of differential sticking.

As differential pressure sticking is an emergency situation in the course of well drill-
ing, plenty of guidelines on sticking prevention and elimination have been developed
and a number of devices have been designed to solve this problem, e.g. hydraulic and
mechanical jars [1, 2]. However, pipe sticking still happens, so itis necessary to develop
auniversal express method for elimination of these problems. One of the simplest meth-
ods is to arrange spotting of various fluids based either on water solutions of salts or
acids or on hydrocarbons [3]. Hydrocarbon fluids spotted at the location of sticking can
include crude oil, mineral oil or diesel fuel. However, these process fluids have a signif-
icant disadvantage — long period of waiting for the stuck pipe release. This problem can
be solved by introducing surfactants into the spotting fluid, which makes it possible to
reduce the time of the stuck drill pipe release as much as possible [4,5]. To enhance the
hydrocarbon spotting fluid efficiency, BURINTEKH Research and Production Enterprise
offers the concentrate “Burintekh Antistick BAS” for differential sticking elimination.

The efficiency of anti-sticking chemical agent “Burintekh Antistick BAS” is ensured
by a number of factors. First, it is the time of the chemical action - the shorter the peri-
od between the sticking and introduction of a spotting fluid, the more chances there
are to release the drill tool. Second — good lubricating properties. And third, “Burintekh
Antistick BAS” is environmentally friendly - it is produced from renewable sources, bio-
degradable, non-toxic for human beings and aquatic organisms, and does not liberate
any harmful substances when heated.

Formation of a good low-permeable filter cake is usually of special importance in the
course of well drilling. But in some cases, when it is necessary to eliminate differential
sticking, the opposite task needs to be solved - to weaken and destroy the filter cake on
the wellbore walls when drilling through the permeable formations.

The principle of differential sticking elimination is to reduce the wellbore wall pres-
sure gradient (differential) in the direction of the permeable formation by means of weak-
ening and loosening of filter cake in the differential sticking area. The most effective
method consists in penetration of the anti-sticking fluid through the mud cake by crack-
ing it. This helps to make it more permeable to the hydrocarbon fluid due to the forma-
tion of larger diameter channels, and, as a consequence, increased liquid filtration in the

This article discusses the mechanism of differential pipe sticking and general princi-

@ Fig. 1. Mechanism of differential sticking occurrence while drilling.
@ Puc. 1. MexaHu3m BO3HUKHOBeHUs audptpepeHLuanbHoro

npuxBarta Bo BpeMs GypeHus.
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11 06LLX NPVHLMNOB ero NNKBMAALMIA, NabopaTopHOe TECTUPOBAHWE U pe3ynbTathl Npo-
MbICIIOBbIX MCMbITAHWI peareHTa Ans NMKBUAALNIA AnchthepeHLNanbHOro npuxeara.

[nchchepeHLanbHbIi NpUXBAT ABNAETCA aBapUIAHOIA CUTYaLLMel MPN CTPOUTENLCTBE CKBa-
XIH, NO3TOMY CYLLECTBYET MHOXECTBO MHCTPYKLMiA N0 NPefynpexaeHmio i 60pb6e C npuxsa-
TaMu, 1 TEXHUYECKMX NPUCMOCOBMeHNI ANs peLueHns JaHHO! Npo6nembl, Hanpumep rizpas-
TINYECKIE W MexaHu4eckie accbl [1, 2]. Tem He MeHee, NPUXBATBI CIy4aOTCA, a 3HAYUT HeoO-
X0ZMMo pa3paboTaTb yHUBEPCAbHBII 3KCMpecc-MeTof X NMkBuaaunn. OfHuM U3 Han6onee
MPOCTbIX CNOCO6OB ABNAETCA YCTAHOBKA PA3NNYHbIX KUAKOCTHbIX BAHH HA OCHOBE Kak BOAHbIX
pacTBOPOB COMeE WK KICAOT, TaK v yrneBofopoaos [3]. YrneBogopofHas BaHHa, yCTaHaB-
NBaeMas B MeCTe MpyxBaTta, MOXeT COCTOATb M3 He(hTI, MUHEPanbHOro Macna unv Auaenb-
Horo TonnuBa. OHAKO CYLLECTBEHHbIM HE[OCTATKOM TakuX TEXHONOrNYecKMX XUaKocTei
ABNAETCA 3HAYMTENbHAA NPOLOIMKUTENbHOCTb BPEMEHU OXWULAHNA 0CBOOOXAEHNA 0T npu-
XBara. [laHHyto npo6riemMy MOXHO pellnTb MyTeM BBELEHWUA B COCTAB BaHHbI NOBEPXHOCTHO-
aKTVBHBIX BELLECTB, YTO NO3BONAET MAKCUMAILHO BOSMOXHO CHIU3UTb BPEMA 0CBOOOXKLEHNA
6YpunbHOIA KOMOHHBI OT NpuxBata [4,5]. [Inq yBenn4eHns 3theKTUBHOCTM YrNeBOAOPOAHOI
BaHHbl 000 HIMM «BYPVHTEX>» npeanaraeT KOHUEHTPAT ANA NMKBUAALNKM AnddepeHumanb-
Horo npuxeara «bypuHTex AHTUCTIK BAC>.

9hheKTUBHOCTb aHTUNPUXBATHOTO peareHTa «bypuHTex AHTMCTUK BAC» 06ycnoBineHa
HecKOMbKIMI hakTopami: BO-NePBbIX, BPeMEHeM [eiCTBUA peareHTa — 4em Kopoye Mnpo-
MeXyTOK MeXzy NoNy4eHrem NpuxsaTa U YCTaHOBIEHMEM XUAKOCTHON BaHHbI, TeM 60MbLue
LIAHCOB 0CBOGOANTL BYPOBOIA MHCTPYMEHT; BO-BTOPbIX, XOPOLUMMU CMa3blBatOLLMMI CBONA-
CTBaMM; 1 B-TpeTbMX, «bypuHTex AHTUCTK BAC» 3konoruyecku 6e3BpefieH — nonyyaerca u3
BO306HOBNAEMbIX UCTOYHIKOB, BOpa3Nnaraem, HETOKCUYEH ANA NOLeR 1 BOJHBIX OpraHns-
MOB, He BbIfieNAieT Bpe/Hble BeLLECTBA NP HarpeBaHuu.

06b14HO B MpOLLECCe CTPOUTENBCTBA CKBAXMH 0CO60€ MECTO 3aHMAtOT BOMPOCHI (hopMu-
POBaHMNA Ka4eCTBEHHOI ManonpoHMLaeMoit (huNbTPALMOHHOI KOPKN. B HeKOTOpbIX Clly4asX, a
NMEHHO NPV INKBUAALMI ANch (hepeHLManbHbIX PUXBaToB GypOBOT0 MHCTPYMEHTA, BO3HIKA-
€T He0OX0AMMOCTb peLeHNs 06paTHOI 3aa4v — Pa3yNpOYHEHUS 11 pa3pyLLeHNs (hubTpaLm-
OHHOV KOPKM Ha CTEHKaX CKBaXWHbI MPU BCKPbITIM NPOHULAEMbIX FOPHbIX MOPOA.

MpuHUMN NUKBMAAUMKM AMcepeHUNansHOro npuxeata 3akKYaeTcs B CHIDKEHNM
rpagvenTa (nepenapa) AaBneHUs HA CTEHKY CKBAXWHbI B HanpaBneHWN MpOHMLAEMOro
nnacta nyTem pasynpoyHeHNs 1 paspbIXneHns hunbTpaUNoHHON KOPKM, HaxoAsLLeiics B
30He auddpepeHumansHoro npuxeara. Hanbonee achchekTUBHbIN cNoco6 3aknYaeTcs B
MPOHMKHOBEHNM aHTUNPUXBATHOM XMAKOCTN CKBO3b (hMMbTPALIMOHHYH KOPKY 6YpOBOro pac-
TBOpA MyTeM PacTPECKNBaHMS, YTO NO3BONAET CAENaTb ee MPOHULAEMOIt ANs YrieBOAO0PO-
[1a 32 C4eT 06pa30BaHNA B Hell KaHanoB 60NbLUIOr0 AMaMeTpa, I, Kak CNIefCTBIE, YBENNYEHNS
(hunbTpaLMM XMAKOCTM B 30He MpuxBara. 1o 06pa3oBaBLIMMCS KaHanam yrneBofopoaHas
XXUAKOCTb MOCTYNAeT 13 CKBAXINHbI B MOPbI NNACTA U CHIDKAET Nepenaj AaBneHus B cucteMe
«CKBAXNHA-NNACT», YTO NMPUBOANT K «0CBOGOXAEHNID>» 0T AN thepeHLManbHoro npuxeara
[6]. Lnsi ycKopeHna pacTpeckMBaHUA W (hMbTpaLMN aHTUNPUXBATHOM XMAKOCTI HeO6X04N-
Mbl CMieLManbHble MOBEPXHOCTHO-aKTUBHbIE 06aBKY, NO3BONAIOLLNE 06NEMYMUTb NPOHNKHOBE-
HIne YrNeBOAOPOJHOM0 HOCUTENS Yepe3 (hnNbTPALMOHHYH KOPKY.

B ocHoBe na6opaTopHbIX MeTOZ0B UMUTALMKM CUTyaUun AnchepeHLmanbHoro npuxea-
Ta NEXWUT MHCTPYMEHTANbHbIA METOJ, OCHOBAHHBII Ha MPYKATUIN METANMYECKO NAACTIHbI
K FMIHNCTOI KOpKe. ba3oBblil FAMHUCTBIA pacTBOp 3a7MBaKOT B A4eiiKy TecTepa A hepeH-
LmanbHoro npuxeara OFITE. ®opmupyroT MIUHUCTYIO KOpKY nof AaeneHnem 500 psi B Teye-
Hue 15 MuH. CpeHnit 06beM hunbTpata Ang AaHHOTO pacTBOpa A0/KeH cocTaBnaTh 10 mi.
K nonyyeHHolt KopKe MPYXKMMAIOT JUCK U BbIAEPXKIBAKOT NPH Harpy3ke B TeyeHue 20 MuH. Mo
WCTEYEHNI0 BPEMEHIN U3MEPSIOT CUITY CTPariBaHus ANHAMOMETPUYECKUM KNKYOM. B cpeaiHem
cuna fomkHa coctaenate 130-150 Atoitm-chyHTOB [7-8).

CoTpyfHuUKami nabopatopun GypoBbIX pacTBOPOB, COBMECTHO C WHXKEHEpPaMi CyxXGbl
6ypobix pacteopoB 000 HMM «bYPUHTEX», Ha ocHOBe rNy60KOro aHanu3a nuteparyp-
HbIX 11 He(hTENPOMBIC/OBbIX [aHHBIX pa3paboTaH peareHT «bypuHTex AHTUCTUK BAC>, nped-
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sticking zone. Hydrocarbon fluid moves through these channels from the wellbore to the
formation pores and reduces the differential pressure in the system “wellbore-forma-
tion”, which results in the drill tool release from differential sticking [6]. To accelerate
cracking and filtration of the anti-sticking fluid, it is necessary to use special surfactants,
which facilitate penetration of the hydrocarbon through the filter cake.

Laboratory methods of differential sticking simulation are based on the method of
instrumentation which involves the pressing of a metal plate against the mud cake. The
base clay mud is poured into a cell of the differential tester OFITE. Filter cake is formed at
500 psi during 15 minutes. Average filtrate volume for the given mud should be 10 milli-
liters. A metal disk is pressed against the cake and held for 20 minutes under load. After
this period, the breakaway force is measured with a torque indicating wrench. On aver-
age, this force should be 130-150 inch-pounds [7-8].

Based on deep analysis of published and oilfield data, specialists of the drilling mud
laboratory, together with engineers of BURINTEKH's drilling mud department, designed
a new chemical agent - “Burintekh Antistick BAS”. It is a synergetic mixture of surfac-
tant components that enhance the above properties and act as the basis for spotting fluid
to eliminate sticking. The table below shows concentrate for hydrocarbon spotting’s test
results (Table 1).

One can see not only a significant increase of the rate of hydrocarbon fluid filtra-
tion through the cake, but also more than three times’ reduction of the period of release.
Application of the chemical agent
“Burintekh Antistick BAS” actually
facilitates considerable cracking of
the filter cake.

@ Table 1. Results of Process Fluid Tests
@ Ta6nuua 1. Pe3ynbTaTbl TECTUPOBAHNSA TEXHOJOTMYECKNX XKUAKOCTEH

Release time, min

@ Fig. 2. Device for sticking risk deter-
mination.

@ Puc. 2. Mpu6op ans onpepenequns
NpUXBaTOONACHOCTH.

CTaBAKLMA CO6OIA CUHEPTETUYECKYIO CMECh
MOBEPXHOCTHO-aKTMBHBIX KOMMOHEHTOB, Hanpas-
NIEHHbIX Ha YCUMIEHNE OMUCaHHbIX BblLLE CBOWCTB
1N ABNAKOLLNIACA [eNCTBYHOLLIEN OCHOBOW ANs yCTa-
HOBKW BaHHbl ANA NUKBMZAUWM NpuxBaros. B
pe3ynbTate TeCTUPOBAHNA Pa3paboTaHHOro KOH-
LieHTpara Ang yrneBoAoPOAHON BaHHbI MOMY4eHbl
cnepytolLme pesynbTarsl (Tabn. 1).

HabntonaeTcs He TONMbKO CyLLECTBEHHOE YBe-
NNYeHNe CKOpOCTU hUnbTpaunyu yrneBofopos-
HO XUAKOCTU Yepe3 (DUNbTPALNOHHYK KOPKY,
HO 1 CoKpalLieHue 6onee YeM B TpU pasa Bpeme-
HU 0CBOGOXEHNA OT npuxBara. icnonb3oBatue
peareHta «bypuHTex AHTUCTUK BAC» feiicTBM-
TeNbHO CMOCOBCTBYET CUIbHOMY PacTPECKIBaHMIO
(hunbTpaLNOHHON KOPKI

Basedontheresultsofsuccess-  [RHIE TR SR LEF T ¢ Bpems 0CBOBOXIEHHS, MUH Mo pesynbTatam ycneLuHbIX 1a60paTopHbIX
ful laboratory tests of the chem- — nccnegoBaHuit peareHta «bypuHTex AHTUCTUK
ical agent “Burintekh Antistick Ey;[))orggggpg]cl#gop - 1 BAC» 6bin0 NPUHATO PellieHite 06 M3roTOBNEHMN
BAS”, a decision was made to pro- - OMbITHOI NapTMK ANs NPOBEAEHNS NPOMBILLEH-
duce a pilot batch of this chem- ﬂmaeJ?::eHSoeel fT%eA”MBO 65 3 HbIX UCTIbITAHWI. B okTAGpe 2011 rofa Ha cksa-
ical for field tests. In October of xuHe Ne 2014 Hoso-[lypneiickoro mectopoxpe-
2011, on well 2014 of the Novo- BAS /BAC 15 7 HWA BO BPeMS GypeHis 60KOBOTO CTBONA C FOpH-

Purpeyskoye field, drill tool stick-
ing occurred during the drilling of
a lateral hole with a horizontal tail
section. This sticking was caused
by drilling through a productive
interval with lower pressure than
was expected. To eliminate the
problem, BURINTEKH specialists
added “Burintekh Antistick BAS”
chemical agent to the anti-stick-
ing fluid spot with high hydrocar-
bon content. For that purpose they
prepared a mud pill in the amount
of 7 cubic meters including an oil
carrier and 2.5 percent by volume
of “Burintekh Antistick BAS”. This mud pill was pumped into the sticking zone, the drill-
ing tool was released after 1.5 hours and drilling operations were resumed in the regular
operation mode, without any further problems.

Thus, application of a new chemical agent for differential sticking elimination —
“Burintekh Antistick BAS” - helps to significantly improve the effectiveness of hydrocar-
bon spots and reduce the time for the drilling tool release.

@® Fig. 3. Mud filter cake.

Prior to tests.
[lo ucnbiTanmii.

List of reference

1. Instruction on release of stuck pipe string while drilling. // M.: Nedra — 1976.

2. A.V. Kolomoets. Prevention and elimination of drilling tool sticking in exploratory drill-
ing. // M.: Nedra — 1983.

3. Instruction on setting of oil spots for elimination of sticking. // Krasnodar: VNIIKRneft
- 1974.

4. P.F. Osipov, I.F. Chuprov, A.S. Fomin. Causes of sticking of diamond and PDC bits
at the bottomhole in the course of downhole turbine motor drilling. // Construction of oil
and gas wells on land and offshore. — 2005 — Issue No 9. - pp. 31-33.

5. W. E. Helmic, Shell Oil Co.; A. J. Longley, Shell Oil Co. Pressure-differential Sticking
of Drill Pipe and How It Can Be Avoided or Relieved // Drilling and Production Practice,
1957. APl 57-055.

6. P.I. Reid, G.H. Meeten, P.W. Way, Schlumberger Cambridge Research; Peter Clark,
Dowell; B.D. Chambers, BP-Amoco; Alan Gilmour, Dowell; M.W. Sanders, M-I Drilling
Fluids. Differential-Sticking Mechanisms and a Simple Wellsite Test for Monitoring and
Optimizing Drilling Mud Properties // SPE Drilling & Completion Volume 15, Number 2,
2000. SPE 64114-PA.

7. Krol, David Alan, Gulf Research and Development Co. Laboratory Evaluation of Stuck
Pipe Spotting Hluid Effectiveness // SPE Annual lechnical Conference and Exhibition,
1981. SPE 10096-MS.

8. R.K. Clark, SPE, and S.G. Almquist, Shell Development Co. Evaluation of Spotting
Fluids in a Full-Scale Differential Pressure Sticking Apparatus // SPE Drilling Engineering,
Volume 7, Number 2, 1992. SPE 22550-PA.

HedtbulasEBPA3USA

@ Puc. 3. dunbTpaunoHHas Kopka 6ypoBoro pacteopa.

30HTa/bHbIM OKOHYaHWeM MPOKU30LLeN npuxsar
6ypunbHOrO MHCTPYMeHTa. [puyMHOil Npon3o-
LuefjLlero npuxpara ABMIOCH BCKpbITHE Bype-
HMEM 30Hbl MPOAYKTUBHOTO NacTa C faBNeHn-
eM HiKe OXupaemoro. [ind nukBugaumn asa-
puun cneunanuctamu 000 HMM «BYPUHTEX»
6bI71 MCNONb30BAH peareHT «bypuHTeX-AHTUCTHK
BAC» B cocTaBe MpOTUBOMPMXBATHOI BaHHbI
C BbICOKUM COfJepXaHuem yrnesofopogoB.
[Inq aToro 6bina NpUroToBNeHa nayka 6ypoBo-
ro pacTeopa B 06beMe 7 M3, cofepxalasn Mac-
NAHBIA HOCUTENb 1 2,5% 06bEMHbIX peareHTa
«bypuHTex-AHTUCTUK BAC». MMpurotoBneHHas
nayka 6ypoBoro pacteopa Gbina ycTaHOBMEHa B
30HY MpuUXBaTa, B pe3ynbTaTe Yero GYpUnbHbIi
WHCTPYMEHT 6bIN 0CBO6OX/EH Yepe3 1,5 4 1 6ypoBble paboTbl GbiNK NPOAOMKEHbI B LUTAT-
HOM pexume 6e3 AanbHeLLIX 0CNOXHEHNI.

Takum 06pa3om, NpUMeHeHNe HOBOTO peareHTa Ans NMKBUZaUMM AndbepeHLmanbHbix
NpuxBaToB — «bypuHTex AHTUCTUK BAC» — NPUBOANT K 3HAYUTENBHOMY YBENUYEHMIO 3(hchek-
TUBHOCTN NPUMEHEHNS HECHTAHBIX BaHH 11 CHIDKEHWIO 3aTPaT BPEMEHI Ha NIMKBUZALNK Npy-
XBATOB.

After tests.
Mocne nenbITaHmil.
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