B GYPEHVE

«CamapaHnedTeras»: [lpymMmeHeHne rmgporenesBbix

pacTBOpPOB Npu BypeHnr 6OKOBbIX HAKJTOHHO-
HanpaB/EeHHbIX N TOPU30HTalIbHbIX CTBOJIOB

Samaraneftegas: Hydrogel Based Mud in
Direction and Horizontal Wells

C.0O. Kucenesa, B.B. MNMopowwH, B.A. Awkos,
AO «CamapaHedTeras»

BeeneHmne

OTtnoxeHunsa Bonro-Ypaneckoro 6accenHa u, B
yacTHocTK, Camapckom 0b1acT B OCHOBHOM
NpPeACcTaBNeHbl aHMMOPUTaMK, 3€/1IEHOBATO-CEPbIMM 1
OypbIMK anespoaMTaMu, MepreasaMu. IepemexxaroLime
VX FNIMHNCTbIE OT/IOXKEHWUS NOCE BCKPbITUS BypeHmem
nog, oencTenemM dunbTpaTa 6ypoBOro pacteopa
TEPSIOT ECTECTBEHHYIO YCTONYMBOCTL 1 pa3pyLUaroTCs.
VIX NHTEHCMBHOE pa3pyLUeHe 06yCNoBIMBAET
BO3HWKHOBEHWE Psiia OCNTOXXHEHWIA B MPOLIECCE MPOBOAKM
CKBaXKVHbI.

Mpn 6yperHnn 60koBbIX (BC) HAKIOHHO HaNPaBEHHbIX 1
FOPW30OHTa/TbHBIX CTBOJIOB rMapaTauus rivH Bbi3biBaET
0BpyLLEHNe CTEHOK CTBOJA U, Kak CeacTBME, ero
MHOIOKpaTHble MPOPaboTKKM, 3aTSHKKM 1 MOCaOKM
BypOBOro MHCTPYMEHTA, O6Pa30BaHNE Ha HEM
CaJIbHMKOB, HU3KNE MEXAHNYECKYKD CKOPOCTb BypeHus,

3 PEKTMBHOCTL BbIHOCA LLS1aMa Ha NOBEPXHOCTb U
Ka4eCTBO LIEMEHTUPOBaHIS, 3arpsi3HEHne NpoayKTUBHOMO
nnacTa. B ¢Basu ¢ aTuM Ha Taknx obbekTax TpebyeTcs
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Introduction

The deposits of the Volga-Ural basin and, in particular,

the Samara Region are mainly represented by anhydrites,
greenish-gray and brown siltstone, and marl. The interlaying
shale deposits become unstable and disintegrate when
exposed to the drilling mud. Intense disintegration gives rise
to a number of drilling problems.

When drilling directional and horizontal sidetracks,

shale hydration causes the well to disintegrate and as a
consequence, multiple reamings, overpulls and drags of
the drilling tools, balling of cuttings, low penetration rate
and reduced cutting lifting efficiency, poor cementing
quality as well as formation contamination with the
drilling mud. As a result highly inhibiting mud systems
with improved composition, rheology and fluid loss
characteristics should be used. Drilling mud inhibits

and stabilizes the weak shale and saliferous rocks. The
properties of the required mud include high inhibition,
optimal rheology, low fluid loss and solids content and a
high resistance to the polyvalent affect.
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DRILLING

1CMOMb30BaHWE BbICOKOUHIMOUPYIOLLIMX CUCTEM The objective is to identify the mud that is most effective in
OYPOBbIX PACTBOPOB C Y yYLLIEHHbIMM CTPYKTYPHO- terms of reducing the drilling risk and reducing the time to
PEOCNOMMHECKUMI N (PUABTPALMOHHBIM CBOMCTBaAMU. takes to drill directionally and horizontal sidetracks.
BypoBol pacTBOp O0/MKEH OKa3blBaTb MHIMOMPYOLLIEE

1 Kpensiiee OeCTB1e Ha HeYCTONYVMBBIE MIMHUCTbIE Analysis of the Drilling Muds

1 CONsHbIE Nopodbl. HeobxoanMble CBOMCTBA Takoro A sidetracking analysis for the period from 2014 - 2015
OypPOBOIro pacTBopa: BbICOKas MHIMOMPYOLLAsA was performed and the most common geological problems
CMOCOBHOCTb, ONTUMASIbHBIE PEOIOTNYECKME were identified. These take up 17% of the total sidetracking
XapaKTEPVICTUKU, MUHUMaTTbHbIE (PUILTPaUms time and include: 65% - lost circulation, 34% - caving and
COAEP>KaHme TBepaon asbl, BbICOKas yCTOMYMBOCTb K 1% - gas-oil-water kicks (conditions incompatible with
NoNMBANEHTHON arpeccun. drilling) (see Figure 1).

Llenbto gaHHom paboTbl
ABNSETCS onpeneneHne
Hanbonee adhheKTUBHOIO
Tna BypOBOro pacTeopa

C TOYKM 3PEHVIST CHDKEHNS
PVICKOB OCIOXKHEHWIN

1 COKpaLLEHNS CPOKOB
CTpOUTENBCTBA DOKOBbLIX
HAKJTOHHO HampaB/IEHHbIX U
FOPU30OHTasIbHBIX CTBOJIOB.

34%

AHanns npumeHsaembIx
6ypoBbIX PacTBOPOB
B xone paboTbl 6bin

npoBedeH aHamsa BypeHns HIBIM

OOKOBbIX CTBOJIOB B S;Y!ﬂiofj S
MNepu1oA ¢ 2014 no 2015 . DakTudeckas NPOAOIHKUTENBHOCTb BypeHUs Caving i

r., yCTaHOB/EHbI Hanbonee Net operating time MOrOLEHNS
4acCToO BCTpeHatoLneca . OCNOXKHEHUS HE reoorvHeckoro xapakTepa (HMNB+CHT) Lost circulation
OCTIOXKHEHUS Non-geological problems (NPDT + ASDT)

FE0JI0rMHYECKOro Xxapakrepa, OCNOXHEHNS reoIoNMHecKoro xapakTepa (06Ban00bpa3oBaHms, MOrIOLLIEHNS)

Geological problems (caving, lost circulation)
Ha KOTOPbIE NPUXoanTCA

17 % BCEro BpemeHu
OypeHnsa BOKOBOro CTBOMA,
13 HUX 65 % cocTaBnstoT
MOrMIOLLEHNST MPOMbIBOYHOWM
XUOKOCTN, 34 % —
obsanoobpasoBaHve, 1 % —
HeTerazoBo4ONPOSABIEHNS
(HECOBMECTUMBIE YCOBUS
Bypenus) (puc. 1).

Puc. 1. [Jonsg oCNOXHERWN re00rM4eCcKoro xapakrepa npu BypeHnn 60KOBbIX

HaKTOHHO HampPaBEHHbBIX 1 FOPU30HTasTBHBIX CTBOJTOB (a) U X CTPyKTypa (6) (HIMNB —
HenpousBoauTebHoe Bpems BypeHnsi; CHB — cBepxHopMaTuBHOE Bpemst BypeHuns; HITIB —
HedTerasoBoOONPOSIBIEHME)

Figure 1. Share of geological problems arising in the process of directional and horizontal
sidetracking (a) and their structure (6) (NPDT - non-productive drill time, ASDT - above-standard
drill time; GOWK - gas-oil-water kicks)

YCnoBHbIN HOMEP MpakTuyeckas
CKBa>XMHblI NPOJOIKNTENIbHOCTD NHTepBan 6ypeHns

MpakTnyeckasa gnvHa
nHTepBana bC, m
Sidetrack Interval Length, m

BypoBoii pacteop
Well Reference GypeHus BC, cyt Drilling Interval Drilling Mud

Number Sidetracking Time, days

31 2308 - 2571 468 Premium-Gel
BuononmmepHsblin Xnop-Kanuesbin
47 1983 - 2169 463 Biopolymer potassium chloride
54 1957 — 2259 427 OMyNbCUOHHBIN - Emulsion
50 2130 — 2456 403 HOJ'IVIMep-VI?»Be.CTKOBbIVI
Polymer lime

Tabnuua 1 Mpumedanne. Bce CKBaXXMHbI MPOOYPEHbI HA TYPHENCKUIA FOPU30HT; M1aHOBasA MPOAC/KUTENBHOCTb OypeHns — 45 cyT
Table 1 All wells are drilled in Tournaisian formation; scheduled drill time is 45 days
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[na npoBefeHnst CpaBHUTENBHOIO aHam3a

BpeMeHM BypeHms GOKOBbIX CTBOIOB Ha OO bEKTax

AO «CamapaHedTerasd» 6ol BblbpaHbl YeThIPE
CKBaKMHbI KOXXHOW rpynibl MECTOPOXXOEHWN, CXOXME MO
reofiornyeckoMy paspesy 1 avHe BC, npobypeHHble ¢
MCMOJIb30BaHNEM Pa3/INYHBIX TUMOB OYPOBbLIX PACTBOPOB
(rabn. 1). N3 Tabnunupl BUAHO, YTO NPU UCMNOMB30BaHUN
BypoBoro pacteopa Premium-Gel nnaHosas
MPOOOPKUTENBHOCTL BYpPEeHUs cokpaTunach Ha 14 cyT
(c 45 oo 31 cyT). MNpn NpUMEHeHN BUONOIMMEPHOIO
XJ10P-KaNMEBOMO, 3MYIbCUOHHOMO U MOJMMEP-
M3BECTKOBOrO OYpPOBbIX PACTBOPOB BpeMs DypeHus
BosbLUe NMNaHOBbLIX 3HAYEHNIA COOTBETCTBEHHO Ha 3, 9 1 7
CyT. YBENMHEHNE MPOOOIKUTENBHOCTU BYpEHUS CBA3aHO
C OCJTOXKHEHWSIMU, BbI3BaHHbIMW HEYCTONYMBOCTHIO
FNHUCTBIX Nopofq,
(ocbinu, obeanbl,
MOrAoLEeHNs,
3aTSHKKM 1
npurxeaTbl 6ypOBOro
VHCTPYMEHTa).

Mo nToram aHanvsa
N3MEHEHUI
napameTpoB
ncenenyemMblx
OypOBbIX PACTBOPOB
B npoLecce dypeHust
BC moxHO coenaTb
BbIBO[, 4TO BYpOBOM
pacTtBop Premium-
Gel obnapaet
HanbobLLIEN
CTabuIbHOCTHIO Ha
MPOTSXKEHNN BCErO
BpEMEHU BypeHust.
BaxxHbIM KpuTteprem
3P PEKTMBHOCTA
OypoBOro pacteopa npu 6ypeHnn B MMHNCTbIX
OTNIOXEHWSIX SABNSIETCS MoKasaTeNb hunbTpaumm,
KOTOPbIV /19 YKa3aHHOMO PacTBOpa MMEET MUHUMAITBHBIE
3HadveHus (1-1,5 cm3/30 MUH) Ha NPOTSHKEHUM BypeHns
BCEro MHTepBasa.

Mpu MCNOMb30BaHWK BUOMONIMMEPHOIO XSI0R-KaTMEBOIO
1 BMYJIbCMOHHOIO BYPOBbLIX PACTBOPOB HABIOAAKTCS
3HaYNTENbHbIE KONebaHUs X NAIOTHOCTY B NpoLecce
NMPOBOAKM OOKOBbLIX CTBOJIOB, YTO YKa3bIBaeT Ha
06Ba1006pa3z0BaHVS MMNHUCTBIX MOPOA, NO4, AENCTBUEM
dunbTpaTa 6ypoBbIX pacTBOPOB. MokazaTtenb
dunbTpaLmn AaHHbIX BYPOBbLIX PACTBOPOB BhILLIE
nokasatens hunetpauun pacteopa Premium-Gel
coctaBnseT — 2,5-4,5 cm3/30 MuH.

Mpu NpUMEHEHU NOMMEP-U3BECTKOBOIO
OypOBOro pacTeopa oTMeYaroTCs 60bLLON Pa3dbpoc
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Four wells in the South group of fields, which are similar in
terms of geological profile and sidetrack length and were
drilled using different types of drilling mud, were selected
to carry out comparative analysis of the sidetracking times
at Samaraneftegas fiekds (Table 1). As can be seen, the
scheduled drill time was 14 days shorter (31 versus 45
days) when Premium-Gel mud was used. The drilling
time with use of biopolymer potassium chloride, emulsion
and polymer lime muds is longer by 3, 9 and 7 days
respectively. The increase in the drill time is caused by
problems due to the shale rock’s instability (slides, caving,
lost circulation, overpulls and sticking of the drilling tools).

The implication is that Premium-Gel mud is much more
stable in the process of driling as evidenced by the
analysis of the mud
properties change
while sidetracking.
The important
criterion of the mud
efficiency when
drilling through the
shale deposits is
fluid loss which was
the lowest (1-1.5
cm®/30 min) for the
above specified mud
during driling of the
entire interval.

Material fluctuations
in the density of

the biopolymer
potassium chloride
and emulsion muds
in the process of
sidetracking indicate
caving of the shale
rocks when exposed to the drilling mud filtrate. Fluid loss
of these muds is higher than that of the Premium-Gel mud
and is 2.5-4.5 ¢cm?3/30 min.

Rheology and density of the polymer lime mud vary

in a wide range during drilling, evidencing caving and
considerable pH changes adversely affecting the active
shale deposits. Due to high pH, the well walls adsorb Na+
cations. This increases shale hydration and contributes to
collapsing.

As such, the Premium-Gel can be considered as the most
stable based on the property change analysis carried out
for several types of the drilling mud.

The following laboratory studies [1] were conducted to

compare inhibiting properties of the drilling muds:
¢ Tula stage shale hydration (swelling) using Shale
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PEONIOMMYECKNX NMapameTPOB, a TakxKe MNIoTHOCTY B
npoLiecce bypeHus, YTO MOXET CBUAETENIbCTBOBATb

06 06Ba/I006PA30BAHUM, 3HAYUTENBHOE N3MEHEHME
nokasatens pH, HeraTnBHO OTpaXxaroLLIErocs Ha
AKTUBHbIX MIMHUCTBIX OTIOXKEHUSX. [13-3a BbICOKNX
3HauYeHU pH CTEHKM CKBaXKMNHbI afCoPOUPYIOT KaTUOHbI
Na+, 370 ycunmeaeT HabyxaHne rMHUCTLIX Nopoq, U
CMOCOBCTBYET VX OOPYLLEHUIO.

TakrM 06pa3oM, Ha OCHOBE BbIMNOIHEHHOMO aHaNn3a
VM3MEHEHWI NMapamMeTPOB HECKOBKMX TUMOB BYPOBbIX
PACTBOPOB BbISB/IEHO, YTO HaMboee CTabN/IbHbIM

C TOYKW 3PEHUS COXPAHEHMS MapaMETPOB SBISIETCA
pacTteop Premium-Gel.

[ns conoctaBneHNsa UHMIMOUPYIOLLIEN COCOBHOCTU

paccMaTprBaeMbix BypPOBbIX PACTBOPOB NMPOBEAEHbI

cnenyroue nabopaTtopHble UccneaoaHus [1]:

* rymgparaums (HabyxaHue) rnmH TyNbCKOro gpyca B
npubope MNHI" (Mpubop HabyxaeMoCTu FNNH);

® ICCNEQOBaHME Pa3MOKaeMOCTV 06pa3LoB KepHa
TY/IbCKOrO sipyca ¢ Mcnonb3oBaHvem npudopa MNP
(Mprbop PasMoOKaAEMOCTV FMPYHTOB);

® yCcreqoBaHme OMCneprmpyeMocTu Lnama;

® JIMHENHOE PaCLUMPEHNE MTMHUCTBIX ClaHLEB
(oueHmBanock ¢ nomMoLLpko Npubopa Swellmeter OFITE
B TEYeHWne 7 CyT);

® onpeneseHne yBAXKHSIOLLEN CMOCOBHOCTY BYpPOBbIX
pacTtBopoB (Mo metoavke BHNVKPHedhTH,
P[] 39-2-83).

[ns nccnenoBaHWs rmapaTaLmm NCXOAHbIA MOHONTHBIN
obpageL, kepHa 6bl1 U3MenbyYeH 00 hpakumn meHee 0,25
MM. B3anmopencTare unbTpaTta 6ypoBoro pacteopa

C U3MeSbYeHHbIM 00pa3LIOM NOPOoApb! B TEHYEHME 2 Y He
V3MEHWIO MOKa3aHnin Npubopa (CTpenka He cauHynach
C HyJIEBOV OTMETKM). OTO CBUOETENLCTBYET O TOM, YTO
MpY HOPMaJTBHBIX YCNOBUSX (DUbTPALMSA BCEX TPEeX
BMAOB OYpOBbIX PACTBOPOB MMEET HU3KIE 3HAYEHVS,
HabyxaHue rnH OTCYTCTBYET.

Mo pesysibTataM NCCefoBaHVs PasMoKaeMoCTH

MOXXHO 3aKJTHOUMTb, YTO MOCIIe HAaXOXOeHNs 06pasLoB
KepHa B cpefax 6ypoBbIX PACTBOPOB B TeveHre 3

CYT B HOPMaJTbHbIX YC/IOBUSIX 06pasLibl He NoTepsiv
nepBoOHaYasibHble (hopMy 1 Maccy, T.e. He Pas3pyLLUINCH.

[ns conoctaBneHns MHMIMOUPYIOLLIEN COCOBHOCTU
PacTBOPOB UCCEenoBav AMCreprupyeMocTs Liiama.
Huxe npviBeaeH NOpsaoK NPOBEAeHNst UCCeaoBaHNs.

1. ObpazeL, KepHa TypJIbCKOro spyca ¢ rnyouHb
1418,5 M 6b11 pazgpobneH o dpakumm 2-5 M.

2. V1amenb4eHHble 06pasLipl BbiCYLUMBAIMCE OO
MNOCTOSIHHOM Macchl Npy TemnepaType 105 °C.

3. O6pasubl PUKCUPOBAHHOM MaCChl MOMELLAINCE B

www.rogtecmagazine.com

Swelling Unit;

¢ Tula stage shale core sample soaking using Soil
Soaking Unit;

e Cuttings dispersing ability;

e Linear swelling of shales using Swellmeter OFITE
for 7 days;

e Driling mud wetting properties applying Russian National
Research and Design Institute of Well Casing and Dirilling
Muds, RD 39-2-83).

The original core sample was ground to less than 0.25 mm
grain size to study hydration. A two hour interaction of the
mud filtrate and ground rock did not cause changes in the
Unit readings (the pointer did not move from the zero point).
This implies that in normal conditions fluid loss of three
drilling muds is low and shale does not swell.

The soaking study findings proved that after a three day
exposure of the core samples to the drilling muds in normal
conditions, the samples remain stable as to the initial shape
and weight, i.e. remained intact.

The cuttings dispersing ability was studied to compare the
inhibiting properties of the muds. The study procedure is
described below.

1. Tula stage core sample taken at 1,418.5m depth was
ground to 2-5mm grain size.
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repMETUYHbBIE SHENKN U
3a/MBa/MCh UCCIEQYEMbIMA
OypOoBbIMM PacTBOpPaMm
obbemom 145 mn.

4. lNocne 3Toro S4emnkn
NporpeBance B
YeTblpexBasibLOBO Neyn B
TeyeHve 8 4 npu
Temneparype 80 °C un

4,0

JnHeliHoe paclumpeHue, Mv/c - Linear Swelling, mm/s

4YacToTe BpaLleHms 25 MAH™.
5. Mocne nsBneveHns n 10
OXNTaKAEHUS d4yeek ’
obpasLibl kepHa 0,5
NPOMbIBa/TNCh BOAOW,
NpOCenBaINChL Yepesd 0
cuTO thpakuyein 1 Mm SNy OREBTIIo B hoIFRTRLONHB3NILTIENSD
M BbICYLIMBAIMC A0 At L N R b L A R Rt R A= IR Y
NOCTOSIHHO MacChbl Mpu CO BN oRREEEING I IS BRIG S 22N IDBLIBRS
TeMnepaType105°C_ FFFFFFFFFFFC\INNNC\INNNC\IC\INN(’O
Bpewms, y:MuH:c - Time, h:min:s
PeByﬂbTaTbl mncernegoBaHns Byposoii pactsop - Drilling Mud
noKasas, 4To npu — I'Ionmmep 13BECTKOBbIN Promium Go|  m— Monnvep VISBeC:I'KOBbIVI )
MPVIMEHEHMI 6ypOBbIX Polymer lime BrononMMepHbIn XnopKanesbIi
pacTBOPOB Premium .
Puc. 2. Pesynbtarel TecTa Ha JIMHENHOE PaCLUMPEHNE MIMHUCTLIX ClaHLEB
Gel, 6uononMmepHoro, . . .
XTIOP-KA/NEBOro MOTEPs: Figure 2. Results of Shale Linear Swelling Test
KEpPHOBOro Matepuana
COCTaBWs1a COOTBETCTBEHHO 2. Samples were dried at 105°C.
0,3, 2,52 n 6,54 %. CnenoBaTtenibHO, HANYHLLMM 3. Samples of specific weight were placed in the sealed
VHIMOMPYIOLLMMM CMOCOBHOCTAMM 06/1aaa6eT 6ypOoBOM boxes and filled with 145ml of drilling muds.
pactBop Premium-Gel, Tak kak Bcero 0,3 % wnama 4. The boxes were then heated in the four-roller ovens for 8
OMCNepPrnpoBano v N3mMeNbYnIoch 40 pasmepa hours at 80°C and 25min™' rotation speed.
dpakumm meHee 1 MM. 5. After the boxes were drawn out and cooled, core
samples were flushed with water, sieved through 1mm
[na TecTnpoBaHns BypoBbIX PaCTBOROB MO JIMHENHOMY mesh size sieve and dried at 105°C.
PaCLLUMPEHNIO FIVHNCTbIX CNaHLEB Bbl B3AT M3MENbUYEHHDIN
KEPHOBbIN MaTepyaUt TYJIbCKOMO MOpU30HTa, CrPECCOBaH The study results evidence that core sample material loss
B KOMMPECCOope Npy AaBNeHUN, COOTBETCTBYHOLLIEM constituted 0.3, 2.52 and 6.54% when Premium Gel,
nnacTtoBoMy Ha rnyéuHe 1500 M, B TedeHre 1 4. 3atem biopolymer and potassium chloride muds (respectively)
CMpPEeccoBaHHble 0bpasLibl ObIM MOMELLIEHbI B YCTAHOBKY were used. It shows that Premium Gel mud has the best
Swellmeter, IMUTUPYIOLLIYIO CKBEXKUHHbBIE YCIOBUS. inhibiting properties as only 0.3% of cuttings was dispersed
HabnopeHvs 3a HUMN BEICH B TEYEHME 7 CyT. or reduced to less than 1mm grain size.

JlnHeliHoe paclumpeHne YBnaxHstoLas

[vcneprypyemocTts

Tun 6ypoBoro M'mppaTaums Pa3mokaemMocTb 30 FAIMHUACTBIX CRIaHLEeB CNOCOGHOCTb NToro
pacTsopa (max 10) (max 10) o (mgx A)b'l't (max 20) (max 30) (max 100)
Driling Mud Type | Hydration (max 10) | Soaking (max 10 Ispersing /0L | Shale Linear Swelling | Wetting Properties
] yp! V! ( ) g ( ) (max 30) (e 20) (e 30 Total (max 100)
Premium-Gel 10 10 30 15 30 95
BriononmmepHsii
X10p-Kanmesbiii 10 10 20 20 20 80
Biopolymer potassium
chloride
Monumep-
13BECTKOBbIN 10 10 8 5 18 41
Polymer lime

Ta6nuua 2 MNpumevaHne. B ckobkax ykasaHbl MakcMaslbHble OLIEHKM
Table 2 Note6 Max values are specified in brackets
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Mo uToram Tecta MOXHO CAefaTb BbIBOL4, YTO
HalMeHblLee BO3OENCTBME Ha MNHbI TY/IbCKOIro
ropun3oHTa (C rybuHbl 1418,5M) okazan
B1ONOAMMEPHBIN XNTOP-KaNNEBLIN BYPOBOM

pacTBop, Premium-Gel gan cpegHuin pesynbTtaT, a
N3BECTKOBBLIN BYPOBOM PacTBOP — CaMOE BbICOKOE
NNHENHOE paclunpeHne obpasLia rnHbl. PesynetaTsl
NpeacTaB/eHbl Ha puc. 2.

s onpeneneHns yBnaxkHAOLLIEN COCOBHOCTU
OypOBbIX PACTBOPOB [2] BblM B3AThI LNNUMHAPUHECKNE
obpasupl, CrPeccoBaHHbIe U3 CapUrOXCKOro OEHTOHNTA,
anameTpoM 20 MM 1 BbICOTOW 32 MM, B3BELLIEHHI,
MOMELLIEHbI B TPU UCCiedyeMble cpefpl DypoBbIX
pPacTBOPOB. Yepes 4 4 CTONOUNKN U3BNEKN, MPOMbLIN
nopn, CTpyen BoAdpl, MOC/e Yero Obla 3aMepeHa KOHeYHas
Macca 0bpasLOoB. 3aTeM MOJTyYEHHbIE AaHHble Bbln
CMONb30BaHbl A9 pacyeTa NPUBEOEHHbBIX H/KE
nokasaTtesnen.

[MNokasaTesib YBNaXKHAIOLLEN CMOCOBHOCTI /19 KaXKO0rO
aHaANM3MPYEMOro pacTBopa PaccUnTbIBasics No hopmyne

IIU:V',G(U’SS - K)-]n‘r, (1)

rae v; — TeKyLas CKOPOCTb YBaXKHEHNS, CM/4; K —

KO3 DULMEHT KONIOWMOANBHOCTU MMHBI, ONpeaensiemMbiit
MO METUNEHOBOW CUHU; T — BPEMSI YBIXKHEHWIS
06pa3Los., u.

TekyLLas CKOPOCTb YBaXKHEHNS
(P » — B ) K, .

100, )
Bt

‘Vr=

roe P,, P, — BEC COOTBETCTBEHHO YB/TAXKHEHHOTO 1
“cxodHoro obpasua, 1; K, = 1 cM — koahduumeHT [1].

HavmeHbLUMM abCoMOTHLIM NoKasaTenem
yBRaXKHEHHOCTM obnagaeT Premium-Gel — 0,78 cm/y,

015 6MONOIMMEPHOIO X/1I0P-Ka/IMEBOro pacTeopa 3ToT
nokasatesb coctaBui 1,85 CM/4, NONIMMEP-N3BECTKOBOIO
- 2,1 cm/u.

ViccnenoBaHme Tpex cnuctem 6ypoBbIX PacTBOPOB,
NCMNOb3YEMbIX Ha MeCTOpOXAeHMSAX AO
«CamapaHedTeras», no Nty METOAVKaM NMoKasaso, YTo
HanydLLME MHMMOMPYIOLLIME CBOMCTBA MMEET PacTBOP
Premium-Gel (tabn. 2). JanHbin Tvn 6ypoBOro pactsopa
aBNsgeTCs Hambonee ahMEKTUBHBIM C TOUKW 3PEHNS
CHWDKEHMS PUCKOB OCJTOXXHEHUI B MPOLIECCe BypeHus
BOKOBbIX HAK/TOHHO HaNPaBJ/IEHHBIX U FOPU30HTaSTbHbIX
CTBOJIOB B MHTEPBa/IaX HEYCTOMUMBBIX MIMHUCTbIX
OT/TIOXKEHWNIA.
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To determine shale linear swelling, ground Tula stage core
material was compacted in the compressor at the pressure
found at 1,500m depth for 1 hour. The compacted samples
were then placed in Swellmeter unit simulating borehole
conditions and samples monitored for 7 days.

The test results imply that the Tula stage shale (taken at
1,418.5 m depth) was least impacted by the biopolymer
potassium chloride mud. Premium-Gel was at the second
place and lime mud caused the highest linear swelling of
the sample. Results can be found in Figure 2.

To determine the wetting properties of the drilling muds
[2], compacted cylindrical samples of Sarigyukh bentonite
20mm in diameter and 32mm in length were weighted
and placed in three muds. In 4 hours the samples were
extracted and flushed with water. The final weight of the
samples was then measured. Data were used to calculate
the following parameters.

The wetting property parameter for every drilling mud
analyzed was calculated applying the following equation:
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Where v, — current wetting rate, cm/h; K — shjale colloidal

factor determined using methylene blue; T — sample wetting

time, h.
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Where P,, P, — weight of the wet and original sample
respectively, g; K, = 1 cm — factor [1].

The lowest absolute wetting of 0.78 cm/h was registered
for Premium-Gel mud as opposed to 1.85 cm/h for
biopolymer potassium chloride mud and 2.1 cm/h for
polymer lime mud.

Studies for three mud systems used in Samaraneftegas
fields applying five methods show that Premium-Gel mud
has the best inhibiting properties (Table 2). This type of

the drilling mud is the most effective in terms of drilling risk
reduction while drilling directional and horizontal sidetracks
in unstable shales.

Premium-Gel Drilling Mud

Premium-Gel mud developed by Bento Technology is
based on three chloride salts (CaCl,, MgCl,, KCI), caustic
soda and water. These components contribute to high
rheology of the mud due to absence of colloidal phase. The
following agents are used as stabilizers: starch (to stabilize
fluid loss), lubricant (to control friction coefficient and to

add drilling tool lubricating ability), biocides (to prevent
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BypoBon pactBop Premium-Gel

OcHoBom bypoBoro pacteopa Premium-Gel,
paspabdoTtaHHoro OO0 «HIMNO BeHToTeEXHOMOTUM»,
asnaoTes Tpu xnopuctsie comm (CaCl,, MgCl,, KC),
KaycTudeckast coga 1 Boga. VIMEHHO 3T KOMMOHEHTHI
BCneacTBMe NnoJsIHOro OTCyTCTBUA KOJ'IJ'IOI/I,EI,HOI7I

dasbl NpuaaoT PacTBOPY BbICOKME PEOIOrMYECKME
cBoOWCTBa. B KauecTBe peareHTOCTabnnmn3aTtopos
NCMNOb3YHOTCH Kpaxmas (CTabuamanpyeT huabTpaLmio),
cMasblBatoLLas gobaeka (perympyet KOsOuumeHT
TpeHust n obecneymBaeT CMasbIBatoLLYyHO CMOCOBHOCTb
OypPOBOro MHCTPYMEHTA), bakTepuLMa(NpenoTBpaLLaeT
BakTeprasibHOe BO3OENCTBINE HA PacTBOP), MEHOracUTENb
(MpenoTBpaLLAET BCreHMBaHME DYpPOBOro PacTeopa).

Premium-Gel aBnsgeTcs BbICOKOUHIMOMPYOLLIM BYPOBbIM
pPacTBOPOM Ha OCHOBe rmaporens, npeaHasHaveH ans
OypEHNS B YCNOBUSX BbICOKOW MOMMBAIEHTHOM 1 ra30B0OM
arpeccumn. PacTtBop 06ecneymBaeT yCTOM4YMBOCTb
AKTVBHbIX W pa3ynpPOYHEHHbBIX FIMHUCTbIX OTIOMEHWNA,
CHWXEeHMEe NMPOHNLLZEMOCTI BOAOHOCHbIX NIacToB,
Ka4YeCTBEHHYHO OYMCTKY CTBOA CKBaXKMHbI I COXPaHEHNE
NPOOYKTUBHOIO KOJIeKTopa. [13-3a HU3KOro coaep kaHms
TBEPLOW, B TOM HMCIIE KOIOMOHON, (hadbl B COCTaBe
Premium-Gel 1 MnHManbHOro nokasarens uneTpaLmn
(1-2cm3/30 MKH.) maHHBIM TUN BYPOBOro pPacTBopa

MOXET ObITb MOANPULIMPOBAH B BYpPOBOV pacTBOp A1
BCKPbITVS MPOAYKTVBHOMO nnacTa.

3aknoueHue

B xone paboTbl NpoBeAeH aHamM3 reosTIorNyYeCKmX
OCJIOXXHEHUIM Ha MecTopoxxaeHnsax AO
«CamapaHedteras» B nepuog ¢ 2014 no 2015 r,
BbIMNOSIHEH TAaBOPATOPHbIN aHAIM3 Pa3HbIX TUMOB
OypPOBbIX PACTBOPOB, UCCEA0BAHO VX BAIUSHUE HA
YCTOMYMBOCTb CTEHOK CTBOJIA CKBaXKVHbI, aBapPUINHOCTb U
CPOKM BypeHus.

OT BbIBOPa BYPOBOro pacTeopa Npu BypeHnn
OCJIOXHEHHOrO y4YacTKa 3aBUCUT BpemMs BypeHnst Bcel
CKBXXMHbI.

B pesynbTate npoBeaeHHbIX aHanmM3a U UCcneaoBaHnin
MOXHO coeNnaTb BbIBOA, O TOM, 4TO BYpPOBOW pacTBOP
Premium-Gel o61a0aeT HanbobLIEN MHMMOUPYIOLLIEN
CMOCOBHOCTBIO MO OTHOLLIEHWIO K pa3byprBaeMomy
paspesy 1 aBnseTcsa Hanbonee 3DEKTUBHBIM C TOUKMN
3PEHNSA CHIDKEHWS PUCKOB OCTOXKHEHMI B MPOLIECCE
BypeHns GOKOBbIX HAKJTOHHO HanpaBAEHHbIX

N TOPUBOHTaSTbHbIX CTBOJIOB B MHTEpBaUIax
HEeYCTOMUVMBBIX MIMHUCTbIX OTNOXKEHWA. Takke Npw
NCMONb30BaHNM AaHHOrO ThNa BypOBOro pacTeopa
CYLECTBYET MOTEHLMAS CHYDKEHNS BPEMEHN

BypeHnsa OpUEHTNPOBOYHO Ha 10 % OTHOCUTEBHOIO
NJIaHOBOr 0 nokasaTtess BC/1IeACTBNE CHYPKEHMS PUCKOB
rE0IOMMYECKMX OCIIOXKHEHWI.
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bacterial attack) and a defoaming agent (to prevent
mud foaming).

Premium-Gel is a highly inhibiting hydrogel-based
mud system intended for drilling in high polyvalent
and gas aggressive environments. The mud ensures
the stability of active and weak shales, reduction of
aquifer permeability, quality borehole cleanout and
producing reservoir containment. Due to low content
of solids, including colloidal phase, and low fluid
loss (1-2 ¢cm3/30 min), Premium-Gel can be used for
reservoir drilling-in.

Conclusion

The geological problems arising at the Samaraneftegas
fields for the period of 2014-2015 were analyzed,
laboratory studies of various types of the drilling muds
were performed and mud affect on the borehole
stability, accident rate and drill time was studied.

The entire well drill time highly depends on the drilling
mud selected for the difficult drilling zone.

The results of the analysis and the studies showed

that the Premium-Gel mud has the best rock inhibiting
properties and is the most effective in terms of reducing
the drilling risk while drilling directional and horizontal
sidetracks in unstable shales. Use of this drilling mud
can potentially reduce the dill time by approximately
10% to the reduced geological risk.
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