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O dzdetslsOYWYW j CSlsdodetsj] o jHjdedj Cj BzEBcOL
d ©OLOjHS] LOd&ZjYj?2 ke e@ue@EBKO] § Gz ji
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sjtede &zOo dz' 2 dilstsydedS d desfdlsj dzr o da¥ &
f sStotsH ' . [lssBtcOdzdgr 2 @ Ctsdz ypo', &3 HOQP IS jods L i3S g
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oL O stetsH, Oclzdzj desdtctso Odadets Y tSHIsS® j toH d IS
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sty J S§jtOldodts? b tzOs O Py dill ik & izl
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RLo9JjMmls ybsts Stedisj edw ddd ¢ tsdzdztsyj dzdzts f
or detsim®j ¢ J dz fnts:tQGdszqu MstezCskzter , MsmisOs
Slsdztsh j dzd ¢ ¢ ifmMsimlse jdedzr B3 EMmdzse dwdz L Odzj
ddeV stedsOIlsdo j dz § tetsyj dzls or desmO ¢ J tedzO, fts
fMtse jteh jdzMisoa © € jtodestsilsB Stcde’ nlz tefjdelpdsMe.lz d3j dzlsso ¢

{Hddd dL Mmodgr~ LW¥WjChdoade » d3jIstHBS
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Efficiency of application of isolated core sampling technology
Airat R. Gafiatullin
Almetyevsk State Oil Institute

Key words: solated core, drilling, informatioontent of isolated core, cere
collecting tool, longterm storage, rocks, rock groups, representativeness of the core,
preservation of fluid saturation.

Annotation: Effective geological exploration in the search and exploration of
hydrocarbon deposits, ss#guent development of deposits, is impossible without a
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detailed and timely study of the core, which is the main carrier of real information about
the bowels of the earth. The volume of core drilling in Russia is approximaiély df the

total penetratio in exploratory drilling and 0-3% in operational drilling. At the same
time, the cost of drilling the interval with core sampling is several times more expensive
than drilling with a solid face. The core is the main source and carrier of information abo
the properties of the rock. The rock sample selected by the ring face makes it possible to
visually and directly study them. Despite the great possibilities of geophysical methods of
exploration of the Earth's interior, only fdledged core samples raeliably determine

the composition, physical and mechanical properties and age of rocks, reasonably confirm
oil and gas reserves, draw up sound projects for drilling wells and development deposits in
general.

In this regard, the results of core studieghwits highquality selection and
operational processing directly at the well can provide up 4800 of the total amount of
necessary information for oil and gas exploration, creating basic geological and field
information about the subsurface. It isokvn that the criteria for the usefulness of the core
are the percentage of its removal, the degree of preservation of the structure, composition,
fluids and other properties in relation to the natural conditions of occurrence of rocks. Of
these, the moshformative is the percentage of core removal, according to which the level
of perfection of core tools and drilling technologies is estimated.

One of the most effective methods of core selection is the selection of isolated
core.
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The use of RUO in the primary opening of fomations
Vladimir E. Solovyev
Almetyevsk State Qil Institute

Key words: primary opening of the formation, well bottom zone, quality of
opening, mechanical drilling speed, commercial drilling speed, cavernometry;baatst
solution, hydrocarboiased soliion, corrosion resistance, inhibition, filtration, tack,
permeability, rheological parameters.

Annotation: The opening of productive formations by traditional methods using
waterbased clay drilling fluids in many cases leads to colmatation of wellrhatme by
the solid phase and the filtrate of the solution. This leads to a deterioration of reservoir
properties of the reservoir and an increase in the time and cost of well development, and in
some cases it is not possible to achieve an industriathfisant inflow of reservoir fluids
to the well. To solve this problem, when opening productive formations, special
compositions of washing liquids with a low content of the dispersed phase, as wellas clay
free hydrocarbo#based cleaning agents are inesiggly used, which reduce the
deterioration of the reservoir properties of well bottom zone and increase the coefficient of
restoration of the permeability of productive formations during well development.
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Minimizing BHA breakdowns and increasing penetration rate
when drilling oil and gas wells,
using diagnostic parameters of downhole telesystems.
Zhivaeva Vera Viktorovna,
Lukyanov Semyon Alekseevich,

Abstract: This article discusses the technology of drilling wells with horizontal
completion, using diagnostic parameters of the telesystem to monitor the condition of the
BHA at the bottom, in order to increase the speed of penetration of the hole and reduce
critical vibration and shock loads on the BHA elements.

Keywords: MWD, BHA, drilling, vibration, technology, optimization, tool scrapping,
ROP, well, random forest.
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For fit stage:
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train data: 436@

test data: 858

For fit stage:
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For test data:

R2 Random forest 8.8383754320954243

R2 Linear regression @.188349818466284
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For test data:
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R2 Linear regression 8.3814411526758875
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ssC 0O BRkztosoatets tOMlso O, 0,3 d3 M d HOYJ
O HjddWw yOfmlsdy h ZOBO dEZOB] dzOidalgfjstclsgictso |
h 200 ¢ Zfmls: s M stetsfls! otsMaHWN jets f st
ftosmistcOdzmise j ftodded 30t s dMrtsHY dL ts§frilsO Bl
Mz yoOj o toj CStsd3j dzHlzj Ismw f tod dzd d30OIs+0, < txigd tfifny Is
ftotsd3r o Cjjdzjlzdedz' ydzd tOfMmlso stcOd@Rd Mistej BW Ismw d MY
ftodd3d dzj dedd dzj Zlswy jdzy dzdzr » BOsowL Cdr tOML
dzj MmMlsts2yder s cdzddz qdzscHO M ttesMmis! §slssC O
HE 1,2 &/ . | 68fkMmGOliss de ¢ ¢ @y B aagsjiBj[dBdis ¢
stcOdzf stoclsJtetsoa Cd h dZOBO dBsy des L dZOS B Is Mw

SIS H FX

S PFassgsId L2900 §o 0O+

FRISaaFRNG X IT

LdHEsBsddlsstedr 2 L WW il

{ulodHdets, uUlsts M keojddujddjd ftetsdLotsH(
or MsC M stetsmisdz” i3 § SlstsC tsd3 B HAtg s Isf dzlssj i) ddéddiv
oL tcOMIsOIl: , dats Hted L ltsdd oL ddS Ol tslstedy
HOodzjdedj dzO L OBB2 {fYsearhOjlmw o thdasoe dztso
Codz yjotsds ftosmisteOdamise j, ddasj demdW dydtelzj Isf
oEMABHYBEHWS K.t OMIskzls 1 daj e jlsdyujmMSdj L Olsts
e dBO s 9¢d MCoOYddz 9 COYHBER StdS ]l
or MsCdn MOstesMisj 2 BRtejddw §td oddd B3Od dzr -

10 kB iyt &zOdBtd) j LHFTUudsEn e d? jlshe
ftosdz3r aCd MSC o Oy ddz
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1) edHtOoa dzdyd MS OV Bsh detsfyls! , McOB Ols™ 9 O}
d3j dzj § 65 % Bsh desisd BRztetsor 7 dzOMtstsoe ;

2) HqWWjitjdydOd detsj HOodzj dzdj dz® L OB sy

3) Gq’HtGOadzunanOW d3ts M diiptiisdz’ L da® s ey |, H 1
f sdzdzj J ;

4) mesEsmis: dhsjyjddY tOMssst® dL dzOfO

LdHEOe &zd uj MS OV (Bsh dgsfls! MeOB Ol 8 O BOW
tcOMmMlso stc® dL &ZOMOH ¢ Hisdztsls O, HdWW J ted day( (
shdetse dz' i3 A EHOY BB 9 ¢ d, BtejHjdveEh JBd b3

{ jOkdLOYydY cdHiebRsddbtttdsects YW jCko Ml
pr MEC 2 Mesksmis! ¥, fsLotsdvjlk keojddudls:
B"ECdrn (sks®wOLOs PujodHdBls' yuntea2 ! jkhH&se
cOBBISOjIs cdHtetBBddlssts. | wz¢, sOdZOH] d
ZOMOHBEC HEdOWWY I/ s &ad kst MCseshks!
fMtej Hdedn cdzddz ko j dzd yqde30jts®rO.o Iintes mazjs Iso

MCsmls! fEesnisHSd LO Mu'ls fddjdjddy ¢d:+
fMejHdj s o 1,5 ©OLO. IrfMsSd) MCosteshisd dfml
Bjte] dmMicsd LseOl! cdHeodksddlsttdr 2 L W% jCI
Csd yjosd f el B)Gdefgls ds) i & i) e © CqH Bt

ftsMisOo dzw e h j2 HOodzj dgd"w g0 L OB, kg de M j
s Bsd MezyOj mMSswsmls! osMAisSHWh jes §skssCO
MCo Oy ddrr tls h &zOKO.

Yyjd Btd how yOfmls: HOodj gy lsj@s o Ydio Off
flstekzd, yjd &zy"j Budmksso LOssY d kOCJH
CdHieBsddlsstedy 2 WWiSlk [3].

I kOBddy) 2 fjHmlsOodyjdr Bhdj ECOL Oded

vOBd&Zd YO 2
[Bhdji ECOLOdY s orBBtck MEtttsMmis
MBOCKjtedmMisdC O fJluCttesmls! o d

1 S oY Ehks2y 116137

> Gjndz 2 Cto] G 104116
CGjh Ao O 0v, &OGE

3 ZOC drts dzdets  ded  © Oz 95104
[ WG CeOmL @ C OW

4 (OB 5L M2 yd o 98122

[weSdOddf Q8 " ®F O 88-98

{ Mdzd BdZEYj dedes] dMrtsHW dL tjL jto O HOso
slsO 3 O 80 &/ M, bt 1kt BLABOYOjIl, Yyt
Sd LisoOdzdjd3 cdHicBsded ststeds 7 HEBdzsls. [
Hizjls, Maje&®l: 5 Istsdg, vyt BLEtjddj HOdds
tohktdd sstdscts YW ,jCkO djotL dsydts [9] .
Sls HBdJd 9" BdOIS! Mw dL tOMyy O ¢ sdzkzy
B/ Hdv eofmjnr MY i s ttpte dedizjtazgvdsd YW [ 5420 fm Of
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v OB d&Zd yoO 3
OB ster dZOMOH S

1 OMOH S 1 OMOHE 1 OMOH
tesdroshdl ol i |1 esqLonH &i| in ”G‘Sdchmm & | in
Smith Bits Schlumberger 56 | 732" {44 v 56 | 7/32" {44 ¢lqg 7.1 | 9/32"
Company CJlUf R UJ 1oy e

64 | 832 6.4 | 832" 7,9 | 10/32
71 | o2 71 | oz g7 | 14/32
79 | 10/32" 79 | 10/32" 95 | 1232
87 | 11/32" 95 | 12/32" 10,3 | 1332
95 | 12732 11,1 | 14732 11,1 | 14/32
10,3 | 13/32" 12,7 | 16/32" 11,9 | 19132
11,1 | 14/32" 14,3 | 18/32" 12,7 | 1632
11,9 | 15/32" 15,9 | 20/32" 13,5 | 17/32
12,7 | 16/32" 17,5 | 22132 14,3 | 18/32
13,5 | 17/32" 191 | 24/32" 15,1 | 19/32
143 | 18/32" 15,9 | 2032
15,1 | 19/32" 16,7 | 2132
15,9 | 20/32" 17,5 | 2232
16.7 | 21/32"
17.5 | 22/32"
18,3 | 23/32"
191 | 24/32"

Blztcj dedv IstcjBlzj
dzq’lu MS 2 datsh dats
BZOMOH ¢  H tsdzts |

[fsddzddL Oydw Gq’HtGOadzC
Btecsotsets tOMmlsotste®, cdHte
MEsteshisd dhisj yd ddv Mmistelzd
ftodds dg § d3" = H dzwW HS@tB@MB@ d[lbd:

] cOQo d dftisHIH:j o d 9 Ols!  tOM~A Btcsosets tcOMml
0,0894 &3/ &3ddz dz©@ 0, 01 o HCde3JIstGO His s s O.

1 tcOo ddftisHH:j toy do Ols! cdHteOQo dzd yj MS k¥ dstsh dzt
0,775 d&shOudd 7 Mdd dO ¢ OO Hidsiksds Xzt ip Qs diak
Mddz dz0 C o OHEKLOId 2 H® 2 &) .

1 Qo d dzmOC3zZOH T 9 O21Isy o twWOMUYyls G6dHtOo dzd ¢ d
HOf OLiIBxg. 50

1 oo d dfdisHAH:j ey do O21Isj] MEtstetsMmis! dMmisj yj dedw
HsdzslsO o HJOfOLtdj s 106, 7 Hts 137, 2 & f

O dzOdzdL tsf zB dzd € s Odzdz” R dZOBtStGOlStStGern d
ylsts ftod BERW©GjdJd BtSd]J BYecCdrn fYtetsH fp o
ftesrtsHSd Mddzk EHOLO Misttkzd d Wsttdddtese Odzd J
B ded Bz Bz, 1 5 j Mdzd Hts teotsiLr dzdsjodgtadmls dj,, clsd, tc O 9
mMzj Hikjls ko jddydls:! HS &BO¢C iMd &3z 3O. I Bh dteds
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dz0kz ydzr § dmmdzj Hso Odedw™w fsCOLT 90 Is, Yylsts Mmeo
HsMisdeOsls, SCtSEGHO tsdzed MOBBd d LOBES2 ME o Oy dc

1 tsls jHtOp dzj dzgd™w o dZOMOHC OR HEdslsO dzj f st +
CdHwOo &zd ud MEdi3d Isj sted™ di3q:

1) bjstedwY EZHOtdr 2 Mmddz ;

2) bjisttdw cdHttOo dzdyj MSts2 dsh datsflisd .

] sjitstedd EHOtdzs?2 fMd dzr fsHtcOL k] 9 O Isfy
Bkztcsotsets tcOMmlso stcO 2V o dsjcls iy {f tistisly dedf© ddzCdztH s dzt
sBh jets fOHjdedY HOodzjdzdw o MmdMmls dzgj .

]l bisttdd cdHtOos dzdyd ME 2 d&sh dshisd §todd
mMdMmisj 5" HBMIsdcOjlsMyw IsseHO, C(BEHO &0 HBAES
o MmdMmisj d3j

] ®tBtda bjsth]mitka 0 dhfsd Lkjlshy Ehdse
2O ftojteodasiisd [ 2] .
10 tedmMkzdzC ] 2 HtojHMsOodzj 20 MddzO EHOLO M

Ha JI0I0Te PH JaBlieHHH Ha crtosike 17,24 MIla
H MCHAIOMIEMCA PACX0Ie HPKYIALINH

MakcumManbHast
ruapabniyeckas |
MOILHOCTE Ha J0NOTE

MakcumansHas cuia i
yaapa crpyu

N\

I'mapaBmiyeckas MOMHOCTE, KBT

0 0,757 1,514 2,271 3,028
Pacxon uupryisunm, m*/ MuH

tdMdEYd® HOLO Mistkd d cdHEOs dduj M

g ttOmyy stsd3 e dHicOo dzd € d W tsakzsts @ HIEQ dzts[ L 8

1 OC dz8 yJ dzqd §

r dzw LWWiClsdodessets CcdHElstcOdhf stclsO®  dzj ts
osMaBHWh jets IBISCO dzaj dBjdeid 1 3/ f, H dzw
stci Bz IsmMw MEtstesMmis: dMmisj yiddw dL dOMOHBSE
9 dZOMOHCOR, Isjd3 {1 WWjClsdodzjj t©OBBISOjIs GdHt
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1. Jdr e d3Odzis @ .0 tc O dzd dz

s O0BROMEd?2 etsmMkzHOttMmlse jdedzr 2 Isjmdzdyj me
G . 4 OO O, t siimdw
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J HOdzdats2 M Ols! j COLBJEOs sfw Mot &
QolstsdizZOIsdL Oydd EyilkO otej d3dJ dzd t©OBBIST BLEtcd dz

80


mailto:durymanov.nik@mail.ru

IOt VR vravpnIdMzm sl or R

sBlzyj dedw ) dzj WiIsj G OL tso = dzezl] dz) .Is | F dzfp ézfs ded 2
BOh ddedetsec s B EZY  ded W ) LIstsls ftetsyyj MM HJ B
sflsddBdL Oydd Bbktejddw MEoOydds, fMdedyd ded™ B1
BjLtY Omdesisd &0 djfmlsj tw©oeslkr. 1 Mol
diid HsolOERA[ 2 s &AM, O&OddLJElkzjlk MEkh jmlse
OBl BEkttdd d'n Ikttks d dR dgjHBMsOSd,
OolssiOldLOydd d sfdmr o0jls &ijssHsdscds d

szt yjor j Ogdktsa®IisdL Oydv, Blted dvedeyij dsftglz e 'l
otcj g dzd tOBBIST .

I d&Omswh jj otjdkw djWlkjcOLsoOw {tosd h
Biesos?2 L CsdskdCi, GBjMmfjudeoOw 1dzgjtcdj?
Cjeddse. [HKEOSE Ikt GtOfd , C(SssLOw f

Mo w L Odiple" ddgdi s OB d dz' dz" d3d Y J dzO BB dzO + dzj toG tsdatsfr
¢ L Csdztedyd M 52 Emlss2 yde sfmisd d f smilssw d
sfjtOyd? H dzw ftseor hjdedw LWWJiSIlsdoadetsisd HE
ofmf jSlstse o dgjWilsjcOL o ts?2 { ety Mdkp ddetsfigds d d°
tcOBtSISO BRteddzr dz' » IstclzB . VUJdls 8 tajlaliyl dA dzéteQiBe
Ldzj d3j dels ® tsflsdidLOoydd ftsyjmmtses Blzte] ded ™ .
LO {Isddi3d BfjwOoydqyvdd dBsyjl ftedejMmisd ¢ fMmih ]
o julgdzd® ttdmMCO OoOttd?2 d Mter ese MesCtse [ 3]
QolssdzOIsdL Oydd d dmftsdz L so Oded & HOdzdz" = H dz
dmMf sdz L s Odzedd BO"NdJdedesets tBERZYJddW HAZYW Ol
tcOB SIsT Blted dz' dzr n s ES 2 f to jOu| igdtsQ o dazQ fstc O o dzj
dzi WIsj cOLtsoats?2 fJtosdir hdzj dedetsflsd. [ fmdetser o OW My
H O dzdzts 2 @I HEMISOo dIs: sSBL Sts Mo toj d3J dedz" ~
QolstsdizZOIsdL Oydd EyjlkO otej d3dj dzd t©OBBIST B LEtcd dz
sBkzyjddy d HBCOL O’ | Yysts sO0Cdj tojh jdedw
dzj slsi j dzdzj d3ts 2 yofmls: s MlstcOIsjedd fYseorhjdedw
dzj Wisj cOLtsoats?2 Htotsdgr h dzj dedetsmyls d .

lojHjdd] OoltsdiOIsdL qtetseo Odzdz" =« MdMisj &3 k& yd
MsOdsadilgmMve sdzj j dzj sBatsHdB &3 © dzgjWlilsjcOL tso
Mdzsy dets s ¢ d 90)dsfls! 1 lssets ftosyj mMmo. 1 dy
EyjlsO otcj 3J dzd tcOBtSIs' BREGddz dgf = Istezs d or v

lL.tgydets?2 EZydls: BBHdd dqL MOd - {igQdfidadsdls to C
otezydzze L OYdMmMr 9 O Is ddaW stedsOyde B otej d3j dzd
ftsHojte) jd yjase jyuimtdd shdscod d &syjl BT
Mzsy dz" = B jtOyd?2 BERtcjddw. st IksSets, Gdz
tej Mztcmse .

2RI tdz! L s @@dio y zdzj Cslstste’ § Ctsi3f Odedd dfr
Yylsser WdEmMdtetse Ols! otcj d@3v tOBBIST BRtoddz dzr =
dzj HsMIsOlS s, ISOC COC YEtedzOdzr dBselzls B Ist &k
HsMiskzd & HOdzdzr d3 d3tsy 4 Is BT Is! tscteOdzd W4 dz.

3. RMY sdz' L tselGipedigits 2 fiplsTo :  dzj HOo dzdd s = dzsdztsG
fsLodzddzd odzgjHtcdls! ddalsjtedzjls ojh j2 (1 oT) +
stezB. [HAEZOCEBE { Isls d3j ssH By Jls BT Is! HistetsSG C
sBMdzizy d o Odaed v .
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4 R sdz’ L 5o Odedj GPS djceohngis gudyyj &PS sk
GPS d ¢ttt Oyds HdAv tfftejHjdjddv & Miss] sc
stczB. Clts @By jls Brils! 1 WWjClsdoadsr d3 o3 ssH 503,
HsMiskzy j dz Mde dzOdz GPS.

50 dz0dzdL o dBteOYd?2 dd HOo dzj dedV sB thick BB B dz]
fnj demtsteOdBBd Hdzvw OdzOdzdL © o9 dBtLOYd?2 d HO8 dzj dad ¥
Hdzw tsftej HY dzj dzdw otej d3j dzd OB SIsr BRted dz' dz" =
Hstesedddd d Mmdzsy der d3d o EkEfMmlksOdzse Cj d tsBMdzizy c

1 J HBEMIs OIS OB Mmih j Mmise jsdjdid dig Gastsildse  Bziag ds
WadeBIsfr]W:

MitBrtHdBsMIs: tkzydss?2 tOBlsr, yYlsts ftsHo
stejBEkZjls Btsdz htsets BI j BO IstckzH O;

1 cteOdzed yj dzdzOw Istsydetsfils! d dzOHj Y desfyls! H Oc
d&ZOoctlzL € d;

frmsSd] LObOls' @OyHo®diytss Odzdj d 5B M

fecteOdzd yj dzdzOw @G j setcOW dyd MS OY B d&ZOMIs! 1§t

MJIHBMISOIBYdZOWY dJdzlsj ctcOyYydw HOdzdzr = HdzVW O
Blztej dzd v .

dolssBOISdL Oydw EuyuilsO otj d3dj dzd tOBTIST B
BONddzdzse s BbRYyJ ddvy fohtheRdadwzis @Of Do dzj
dziWisjcOL tso ts2 ftotsd3” " dzj dzdztsfls d . 1 dd ftod ¢
Qo lstsdBOdL Oydd {btsets ftesyj MMO M dMf sd L so (

1.0dzOdzdL HOdedz" = 8 9dBtOYdWw s d HOo dzj dzd d:
ZMmls Odets ohCjddz’ s gz stc Oz, S clsste’ | tjedmistedtolz
Bltcjdzedd. [ Ohddedesy wBRZYjdd) dBsyjls B Is! Mt
sftej Hydzj dzdw otecj d3gd ded OB GIsT BlRtddz dzf = IstelzE
slsdzd yOls! " O©LOCIs] ted Mmlis i df3ts fizlecd] dfs sz & - Isfiptzigls B W
dL dzsm O.

2RMsdz LtsoOdedj SR s Isjtodesets Ltcjdegdw: €
EmMlsOdetso dzj dz@ dzO BRztetseor n EkfMlsOdatse C OF Hd&Y B
Oz stcdlsdBseo SRR s Isjtedesets Ltej dzdw ! dzj 2 tofs dac
odLEZOd dg' | HOdgdz' | d BHtejHjdzWIs!, CBGEHO Bt
dstzws Isan.

.uBftstc d OdzOdzdL HOdzdzr = M BRtetser 7 ddzmistek
sSOCyJ dBselkzls B Is! tMdOh jdzr M demMstcOd3d Hdzw
[ Oh ddedetsj] BBEZY)ddjtoiesPlsls OHQPdzH Odedz’ j, tsftcjt
OB IS Bltedd: d & IstezB d OoltskOLdUjMSd ¥ist

4 RMfsdz L so Odzdj HOMdE 7 GPS d ¢jtdstoydd
EisOdzso 5 HOdzdz' | 5 Bj Mistsy tsdztsy j ded d KBsckls E
BON d dzdzts G 5 dyfsectizUpj dfdnf sdz! L s Ols! MW HdzW ftcj HJ
Blztoddz dz" j IstckzB" dORBHWISMW o dzlstcd MSC o Oy d dz

5l ctsedesL qieso Odzdj dzO0 sMmdzse ] dMmissted ud MS d
Bl j BO dMmlststedud MSdr HOdzdzr = & ot d3L dzdIst OB t
BsHj dzd fetsedzsL qietso Odedw M dMf sdz L s Odzd § d3 ¢
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ftoj HMCOL" 90Is! flsdd3Odz! dz" J| ot d3dj dedz" § d dzlsj t
sflddidL Jtetso Ols! ftetsyj MM BlRtcj ddw.

6. [BLOBBISCO HOdzdzr » ) HOLyYyd<tseo dzO0 stz d dz
EMlsOdeso $ ] dBsckls ftoj HsMisOo dzv Is! ddaW sted3Oyd ©
sBtckzHtss OdzdW . [ tsHjdzd &RBOh dJdedesets tsBERYJ ded W
or wWodzjdzdvw dzj dMftcQodesMmisi?2 d i HMEOL OdedVw ¢

Clsd HtSHRtBSHT f toj HESEHBLOdEdZY ¢ Y EIPE RISt 0o Is s d
otcj 3 dzd OB BIST BRteddz! dz' = IstelzB © dzj WiIsj G OL t
ftsor h jdads® LWWiClsde dzsfylsd, BJLGBY OmMdesmisd
CsdeStoj sdzsets fSHABHO LOadMmdls sls IsdfO BE
stcp80Odzd?2 CdStojlsdesets ftosj CIlsO.

l"Bste fsHAatsHBe  Odcstedldises &OL ddzdetsc ts
otej d&3d dzd OB BIST Bztcddzt dzr = IstekB L OoadMmdl =«
toj Metemtse d Ctdltcjlsdz » LOHOY. f JjbBHBESEdY
B tsWRzd = , 9C dzt yors h jets ddeW stedzOydes  odBts
fMemMlssWwdzdd Bkteso et SBSEEZHGSI OdzdY, ClstsOW
[ Odzdz" | fBHO jtcc OB IsMw ftoj HsSBeOBSISC j, 9 ¢ dzt Yy
Hdzv fsHElstse §d G ©a0idgy Is v Ofgde. dz0S d H d
B H j dzd , ColststcOY o' BdteOjlsmw o L OodfMmd distsfls
[ BSHj dz! sBEYOjIsfimw dzO ftojHO Otedlsj dz! dets 5B tcOE
BifHE ftedL 2OSOBd d otcj dzd dai d3 tc O BUsilsdzd elLtig HAssfiy v
dmMfsdz L so Odzd J d3 tSIsH | dz' dzse s dzOB St © H Odzdz" -~ +

dtejHd bdfduyde » OdzestcdlsdiiIco BO"N dddzsets s
sB dzOMlis d , Bsy dets o' HJ dzd Is! s dmisdyd MS kzs
9 jtetsW Isdztsfyls ! fod z R 2Py s fidsfdtc j H j dzj dedets diglz € dzC
Colstster 2 Mtetsdls ddesy jMlsets Hjtjo! jo tjhjo
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Original article

THE EFFECT ORATIURMEPEORN THENEFFOEI EOLUBLE
MI CROCOL MATANTS
P.Yu. Spiridonov 12 v/.V. Zhivaeva' Candidate of Technical Sciences

1 Samara State Technical University, Samara, Russia
2 samaranipineft, Samara, Russia
SpiridonovPYu@samnipi.rosneft,iongssamgtu@mail.u

Annotation. Currently, the issue of maintaining the stability of rocks remains open
to reduce risks durg drilling, leading to a deterioration in the course of well construction
and, as a consequence, an increase in cost. One of the ways to maintain the stability o
rocks is the use of microolmatants in drilling mud. The article discusses the efficiarficy
soluble microcolmatants at different temperatures.

Keywords: microcolmatant, asphalt, drilling mud, VO, asphalt, unstable rocks,
mudstones, solubility, HTHP filtration, LTLP filtration
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The effectiveness oftte application of nonstationary flooding of oil fields
Aliya |. Gadieva
Almetyevsk State Qil Institute

Key words: late stage of development, unsteady flooding, filtration flows,
pressure drop, interlayers, oil recovery coefficient, field developmemtvias pressure,
bottomhole pressure, hydrodynamic coupling, injection period.

Annotation: Most oil fields are watered by the injected water unevenly, due to the
high zonal and layered heterogeneity of oil formations. First of all, water breaks through
the most permeable layers to the producing wells, leaving "whole" oil in the area and
section of deposits, flooding the producing wells. Huge volumes of extracted water
complicate the process of oil extraction and preparation. Most of the injected water
through selected channels, as through communicating vessels, without performing useful
work to displace oil, comes from the injection well into the producing one; after extracting
it to the surface and carrying out labotensive and energpntensive work onits
preparation, it is pumped back into the reservoir and so on. One of the most effective
methods of regulating flooding in conditions of heterogeneous, layered and fractured
reservoirs is cyclic flooding of the deposit.
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In 20212022, for the first time in Russia and world practice, work was carried out
on bench testing of technologiéor tracing fluid flows in horizontal wells by simulating a
hydraulic fracturing port to assess the metrological accuracy of the technology.
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fsmMCtsdz Sk HOdgdz 2 fOCjil EydlreOjls Btsdzj
CJHCOtsBBLOL B OdzdY ©® YdHEB2 WOLJ Hitj $OyYcC

1 tod fMtsL HOdzd d B HJ dzd dzj 5B~ SH d @B Eydls
HSBMr 8 O] iit?2 ftesHikzSC ydd, FPteso dzd HasBJ Yt O tdgyd dsgs
(HO®9 dzj dzd 4 d Ij&ifjtOlkztcO) , ftosWddzd IstcOMmf
9" SCdHdzr = d MmMettedy » Ctsdzdzj Clststeso kOl j ted O
ftesC dzOHCd btokzetsftcsotsHie, Isj&khiwv@EDicH dafC te
LOodMmd di3smlisg Otslyf tecfg§ tefdH C d , sdf d Ijfdsftss
Ctsdzyj tOMmyjlsdesets EZyomlsc O (dz©® orntsHj LI ).

O dzOdzdL dtsH j dzdtetseo Odzdw MmdMmisd d3r MAdpenBysys 1§ s

lted HOodzj dgdd &O oRtBHj uvll4 5,493 [10 (
N dHC s oy j s % dfsfifds.8 , Bpf. 2) .

[H' Material Stream: Bxog_na_¥TIHE EI@
Worksheet | Attachments | Cynamics |
Worksheet Stream Mame Bxop_na_YTHI Vapour Phase Li
[ Conditions || Vapour / Phase Fraction 0,0883 0,0982
Properties Temperature [C] 8,362 8362
Compasition Pressure [MPag] 5,493 5493
ge"tf;::fn?::a Molar Flow [kgmole/h] 8124 708,4
K Value Y Mass Flow [kg/h] 18122410 13173351
User Yariables Std Ideal Lig Vol Flow [m3/h] 2183 4332
MNotes Melar Enthalpy [k)/kgmale] -2, 71Be+ 005 -7, 702e+004 -5
Cost Parameters Molar Entropy [k)fkgmole-C] 65,67 1464
Mormalized Yields| | paze Flow [kw] -6,1322+005 -1,7082+004 -2)
Lig Vol Flow @5td Cond [m3/h] 2029 1,853=-004
Fluid Package P.R.
Utility Type

{dBl isHd | §OLOMK)Ister dz® vl 4

Aspen Hysys f sLotdzv jlIs syd dzd Is* Isj tcditsB Ots
CGJHtcOItstBtGOL 5O Odad v , sd @3 j OIskEtc® GJHECOISESHE
fdzsf L0, @Bd. A)d M Isj B jtcOskzic® cdHECOISESEB O
fslsts¢ O, ysts esoatstedls 8 ftesyjmMimi tBKOL tso O
slsmizlsmlsodw sy MMO cdJHtcOsStBLOL Ko Odzgd W W .
GdHEOItsB tc@’uso Odzdw o 1
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4 E‘D Hydrate Farmation: Hydrate Formation-Bxoa_na_¥TTHI-1 E\ B

[ i |

A - Performance | Dynamics
Performance ~Formation Temperature at Stream Pressure
Formation T/P Fermation Temperature [C] 10,9201
Hydrate Type Formed Typel
Calculation Maode Use 3-Phase Maodel -
Equilibrium Phases V-Ag-L-H
Inhibitor Calculation Mot Included

~Formation Pressure at Stream Temperature

Formation Pressure [MPag] 41606
Hydrate Type Fermed Typel
Calculation Mode Use 3-Phase Model
Equilibrium Phases V-Ag-L-H
Inhibitor Calculation Mot Included

tdf) OOl ste” EdHKOIBSBKOL 59 OdzdW f Slsts

BOCY,] fuBcOddd 2 Codfd)Shn §sLosdYjl
Csddujmlsets dqdzddedlssic0 cEdts OdkisIE0 BOZ®) O dy i
CdHEOl" dzj 5B 6O ol QR d3kz dsizjSSBEEES 8 03§ & Ozt
(Md. twdm. 4).

~Hydrate Suppression
Inhibitor Flow Calculation

Inhibitor |MeOH

Total Inhibitor in Stream [kg/h] 0,00000
Minimum Required to Suppress [kg/h] 83168

tdBl i sBatsHdB 2 ttOMatsH ddedBdlststc® 6 dHteC

]l sHBBte dzj sBrBBHd®BSets Ctsdzdyj Mse © ddze ds
l COyjmbej ddcdedlsstc® ¢ ¢ Hidg Qds OB telfy LstOadABsc
l1tcd HBBOoadzjdedd o Mdthdstgs dstizj 19 © @O dz@ ¢ ( dzO 96 O P
Ce/ y), sj i3 jcOlskzte® dzO o9ntsHj %0l s BijstGl
CdH©OIssB tcOL 5o°@dzd V¥ § t BZE jH BBBY tOL dzgd yO o I
GdHOtsts@ded s 0 5B j M j ydo Ojlsmw, yYbts cotsted!
CdHEOssBKBOL Soa Odzd™w © dzjWisj ceOLsMBBcdz 7 ISt
Ckfmtses ~1,2,3 (Mmd. tdm. 5).
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' B‘ Material Stream: Bxog na_¥TTHE EI@

Workshest Attachment.l Dynamics |

Worksheet Stream Mame Bxog_na_YITHI Vapour Phase Li
| conditions || Vapour/ Phase Fraction 0,0949 00949
Properties Temperature [C] 10,36 1036
Composition Pressure [MPag] 5491 5491
ge"tf;l‘j:::::a Molar Flow [kgmole/h] 8415 7989
K Value Y 11 Mass Flow [kg/h] 190224,10 13185482
User Variables Std Ideal Liq Vol Flow [m3/h] 2295 4336
Notes Molar Enthalpy [k)/kgmale] -2,710e+005 -7,694=+004 -5
Cost Parameters Malar Entropy [kl/kgmole-C] 6491 146,8
Mormalized Vields| | Heat Flow k] -6,3362+005 -1,707e+004 -2
Liq Vol Flow @5td Cond [m3/h] 2142 1,884=2-004
Fluid Package E.R.
Utility Type

ED Hydrate Formation: Hydrate Formation-Broa_na_¥TIH-1 EI

n | Performance | Dynamics | E
rmance ~Formation Temperature at Stream Pressure ———————— =
ation T/P Formation Temperature [C] 82948

Hydrate Type Formed Typel

Calculation Mode Use 3-Phase Model

Equilibrium Phases V-Ag-L-H

Inhibitor Calculation Included

~Formation Pressure at Stream Temperature

Formation Pressure [MPag] 6,9021
Hydrate Type Formed Typel
Calculation Mode Use 2-Phase Model
Equilibrium Phases V-Ag-L-H
Inhibitor Calculation Included

Delete [] Ignored

. [ I ] »

[ Delete ] [ Define from Stream... ] EE

{dB) OLOd) ste’ §lssCO &0 orntgfcdbybtEOmndiHiE0b O

[ilssH fBHBGjoO d Mmdedy j dzgdw™ H Oc¢
[ dzv  Istsegts yYlstsB " GdHtOIsT dzd sSBtcOL o™ 90O
Zd3zj dz# hdlsy HOedzjdedj dO omtsHy UvI1YL HB 2,609
Listsds BlzH jls %09 lezDPd3tB ), t8@IKNE tv®ic @idtyeae dzd Vv t OL dzd ¢
kj & j €Ok On f)tnls Coqatgass 'B tiddj jEREOL 25 Isw  (
165 fted {lktsd dzj RoOkOjls HOsodzj dgdV &gO o~
Bzdz' IsdW OL dese s dzOMtsMO ([ A1) . Asden Hifytstycste O §i3fgk
oL Bpkdzts EMlsOdzso € Istsdz s GHAEY OL desE s dzO1
BzHjls dzj CttetejCldy o5, tyj k<O o jtesWisdasilsd
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ZOMBMO BEHjls dj HiSTistse j todzs2 .
B‘ Material Stream: Bxog Ha_¥MHE_2 EI@

‘Worksheet |Attachmen15 | Dynamics |

Worksheet Strearmn Mame Bxop_wa_YTIHI_2 \apour Phase Li
" Conditions | | Vapour / Phase Fraction 0,1005 0,100%
Properties Temperature [C] 8340 8,340
Compasitian Pressure [MPag] 2,604 2,604
Oil & Gas Feed | | 110151 Flow [kgmole/h] 8124 8157
Petroleu
K Value @ Hydrate Formation: Hydrate Formation-Bxoa Ha ¥TIHI_2 El
:i:re:lar - Performance | Dynamics 5
E‘Et I-'-‘al_r Performance ~ Formation Temperature at Stream Pressure ————
s Formation T/P Fermation Temperature [C] 4 h585 -2
Hydrate Type Formed Typel
Caleulation Made Use 3-Phase Model
Equilibrium Phases WV-dg-L-H
Inhibitor Calculaticn Mot Included

~ Formation Pressure at Stream Temperature

Fermation Pressure [MPag] 41511
Hydrate Type Formed Typel
Caleulation Made Use 3-Phase Model
Equilibrium Phases WV-dg-L-H
Inhibitor Calculaticn Mot Included

[ ignores

[ Delete l [ Define from Stream... l E

tdml OO Ister flssCO dzO o n HGe dzjldedv ftod [z

rdzvw Issets yYlstse"™ GdH©GOIST dzgj tBtOL ts9 " 9 O dz
dz0 ontH] uvl1yq Msmboe dib gzl jfted iz 6102 , BO o' 4
f dztsh OH SiCH dis fiffu 127 dz0 o' AtsH | M Cizfipeisipusi?23 § dzsh O

ltod ML HOM] sk@®Ua = kndtfsptd®, Isj & j tOlsz &
9 ¢ dzO eoatHj vl Cy. fiftChlcdifoy@s of HEIRHY1j0 G
GdHOIT dzj BBWOLEZ® IsMw ( Mdz. twdfhm. 7).
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D Material Stream: 3-4 [=EE=]

Worksheet |Attachments | Cynamics |

Worksheet Stream Name 9-4 Vapour Phase Lit
Conditicns Vapour [ Phase Fraction 0,0984 00984
Properties Temperature [C] 1259 1259
Compasiti
Oil & Gas E‘D Hydrate Formation: Hydrate Formation-9-4 EI@
Petroleum
K Value Design | Performance ‘ Dynamics |
User Varia Performance -Formation Temperature at Stream Pressure s
Notes
Cost Para Formation T/P Formation Temperature [C] 10,9975
Normalizes Hydrate Type Formed Type 2
Calculation Mode Use 3-Phase Model
Equilibrium Phases V-Ag-L-H
Inhibitor Calculation Mot Included
~Formation Pressure at Stream Temperature
Formation Pressure [MPag] 6,5360
Hydrate Type Formed Typel
Calculation Mode Use 3-Phase Model
Equilibrium Phases V-Ag-L-H
Inhibitor Calculation Mot Included

{dB) OOijster fslssCO dzZO o ntsHy @iy, ftd ko

[dzv kZojddujddw IsjdfjecOlkzter §slstjslslsh
NHT2 Ckfmls) d bofddot HdA&v ddn, o Mmdkzyd
SHESYydd §sktejBljlsmY Hefsdhddls d ds] cbGt

I MmMdesodzr j] or eatsHT d dbted

1 otsG tc Odzdzdz’ 2 AsfietsHiptysffs € s dzw j Is M3t H J dzd tets o Ols
StcOdzmf stels© M yjdz v or §f sdzdzj dzdwv G dH tcOo dzg
OlstssBtcOL 59 Odzd v, Ylsts fsLotsdzv jIs L OB &
dzhmtse ' § L Ot OIsT |, tedmMCd o©r AiBBHO tBfStclzH
fstcdo Odzdv G dHECOIsOA] .

fteOCIsdCy o ddkzh jMmise j dzdes dmf sdz! L ¥ Is
dzts d3  d3d Is O dzts dz, Lilss MowL Odets fp dzj o MSE
JlsstcORBd, dedL Ct52 Isj B JjtcOskztcts?2 L Od3J teL
d
Is

¢
]

- =aqQ 0
NO§

ag gt
O]

stedls dgQiEE dSs o Ot Odzls © s BfSte! B f
sjdz dzr 2 1WWjCl, dzgs o'BBE SCONHBES

=0 g3 oo

==
=8
N X

gl R s JRuU[TOOUULT 3
lriclwtgyses 1. 1. 186:BO M cdHOISOBd f§ted 1

H4jojtO (JwOCtatyy MEEF) tckz I . 1. [ 4 GlswicYy 9o
lzrne0Odzlsjte. [ 0:1210j HNc®, 1969 .
2.5l tototsdzdz 1 . J]JHtEOIsT ftcdqtetsH dzs e 87 [6.OL O ¢ § .

¢l toj di3d zd3 d dzxy d deBtd b dzdne , 2007.

3. https://www.sciencedirect.com/science/article/pii/S0920410519306916

4. https//www.sciencedirectonysciencéarticle/pii/B9780128186343501636

51 d dz€ d dzp .f, 1 slsOftsoa © [ . ¢. I MsB j degdzsisd BB L2
mj ojtds n iz Miststetsy H j dzd 2 t smimdd d s fndats o
mMestelzy jdzd?2 B jCIste tBEZMistets?2 Mise O. dlsOls!

6. Dehydration with Aspen HYSYS: Validation of the CPA Property Pagkadgs Ols+ w .
g i dzC O https://www.aspentech.com/en/resources/whépers/dehydratiewith-
aspenrhysysvalidationof-the-cpapropertypackage
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¢ dzdetsls Oy dMilsOIls: j dL dztsy j dzr shozseo dz" §| L OHO
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L OlstclzH dzj dzd v :

-sMls OdHAHAED HisB' 9 O h da MC o Oy ddz

-dzd ® 5L 35y detsfls ! f tdsdsjonjdadigdiys donj toggmEsf od W ls d

-dz20telkh jdd] bjrndsdsedyi MStsets &P dIREPdzcds
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-kojdzdyj dzdd tOMABHO tj OGJ dzls O.
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vydlsr 9 Ow , Yybsts tmdzse dzOwv yYOMmls: B Mistste s
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BlzH jIs stccOdzd L s9 Ols! fnB tots B O dzdzO fy Is dzts 2 9
B3d Misstetsy H j dad v . I mMdeso dz" d&3d Isjrdzsdzse d ud MS d o
ZmlsOdztso € d tcOdzdzj G 5 ftcj Ho OtedIsj dz! dztsc ts B to

167



tor1t o1 fusd R UOSARIC) udr AvCc1 M 3R |

frevftlrrrirs

osHEBGBISH] dzdlsj dzd (vl ). Jtjddzh jmlse ORd H O da
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EsddzdL Oydd fsfbklsdsts HtsSBr 9§ Oj ©3s2 o9BBHT . 1 0 1
EMlsOdzso O tOdzdzi 65 f toj Ho Oted Is-§0AD) s ¢ 5 Ofigrils ts
LS tsdetsdsd Ui MS 52 slstdi W j & B dzeztiz s o dzj Htej dzd W
Yyj dzj MstsBteOL detsfyls' , @ toistds § faj fadiztz’j | dtHtf " s @dzd v
9JjtodzsMmils! o' BtOdzdztse s toj h j dzd W .
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oL @Iy detsmis' oo jjrHdpfadi? & sEEEY Isd 2 .
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1 Ofmj y@d&j S s 1 j Higlsh BMiads” 2 j - dzdug MCdj dzOlzC
d dzdztso Oydd BOIsj tod O dzr [1] [ i HEZdOd dzOk
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B3d Misstetsy H j dzd 2 weo dzv j Isfyw L WW Qs dreisEsd ) jJddzd
BOSC Md BOdz! dets?2 ftesHEzSIsdodzsMmisd MSo Oy ddz d €t
f zOMls O.

ltedlsts€ HSB'™ 9 OB h j 2 £)C B Oy dLddzO y dsis 3 dzis dzts
f sdgtsh 1 8 GdHOo d&zd yj MEsEets tOLW" 90  dZzOMIsO.
LOCOydoe 04 Ismw YqdHC sMlis! fted HOo dzj dzd d or h
HOdz dzgj 2" j2 LOCOYSS YdHEBMIsd o  &zOMls ML
4 MmMyodz 4 ¢ lsstcdad , 0] ddzse HO d ) C OteB 5dz0
cOMC dzddzd o O Ismw  f tesf § Odzls 5. lted ftotse j Hj dzd
f stctsHT™ o H A stej P ddzgr dBEsyJls BT Is dmf sdz L s
ojdzdudeoOjls ftesddyOj ditsmis! olstsjcOd dizj dzdzOn MY
sMisOs h domw wlsCter Isr @3 fsmdzy L OCter sdw Isted hc

SUBSTANTIATION OF HYDRAULIC FRACTURING TECHNOLOGY FOR
HIGHLY PERMEABLE RESERVOIRS
Daria A. Danilova
Almetyevsk State Oil Institute

Key words: hydraulic fracturing, treatment of the bottbale zone, highly
permeable reservoir, oil recovery coefficient, fracturing fluid.

Annotation: Oil and gas are extracted from various types of reservoirs. During
geological time and under the influence of tectonic forces, hydrocarbons are retained in
sedirmentary rocks of different types of porosity located in different parts of the globe. One
of the main tasks of the development and operation of oil fields is the effective extraction
of reserves achieving maximum productivity of wells and the oil recoveogfficient
(KIN) of the formation. The inflow of the producing well can be significantly increased by
hydraulic fracturing. During hydraulic fracturing, liquid is pumped into the well at a
pressure higher than the rock rupture pressure. With furthestioneof liquid into the
formation, a highly permeable crack is created. In sand reservoirs, and sometimes in
carbonate reservoirs, the created crack is wedged by a proppant. When conducting
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hydraulic fracturing in reservoirs, acid can be used to dissblveock along the crack.
The use of acid increases the permeability of the crack by creating etched channels that
remain open after the crack is closed.
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