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Abstract: The paper describes a popular drilling fluid element that adversely affects
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ydteSkdvydd BLttsotets ©OMss mcOyjdd & o ©pdetsd
9" ydmdzj ded?2, wOMmyy lsde" § Wtstedizdz® ExXpge OREE (PEADER
dzd Is j tc QrlsLizetgr i) Is dzts Ylsts HdzvW tcOMmlsotstcse dzO o s
eOMmyY Isde" d&3d d dL d3j 6w j 3" di3d L dzOyJ ded(Oicpf 1HED o dz
COkdzvw 9 j tols,d Cp@Bydstc L Sdzls Odz! dzf = Mlseo tsdzse MG o C

sdzt yjor g fip@Rmay@ Is ¢ dH tcODdzdspdFPIsdd O ls j tor
Bztoetsor | tOMmlseatster dzO o BHs?2 tMhdse j.

EXCEL APPLICATION FO R WELL FLUSHING CALC ULATION

V.A. Kapitonov
SamaraNIPIneft LLCSamara State Technical University, Samara,
Russian Federation

The article presents an algorithm for calculating hydraulic losses that occur during
the circulation of watebased drilling fluid. In order to automate calculations, the
calculation formulagre immediately shown in the cells of Excel sheets. It is known from
the literature analysis that for wadeased fluids, the discrepancy between the calculated
and measured pressure values is in the range &f 1) MPa for both vertical and
horizontal wéibores.

Key words: calculation of hydraulic losses, automation of calculations, 4vased
drilling fluids.
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9 JHENMNJRA stceOdzd L Oyd 2 IS MisOdzH OtclsdL Oyd d:
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A C D E
1 Usc Sl
2 |BbypunbHas Tpyba
3 D1 =|5 [10MOB =B3*25,4 MM
4 Dp =|4,5 ntonMa =B4*25,4 MM
5 [O6capHas KonoHHa
6 D2 =(10,711 nrovima =B6*25,4 MM
7 |OnvHa ckBaXXWHbI
8 AL =|12440 ¢dyToB =B80,3048 M
9 |Peonorus npu atMocdepHbIX yCNnoBuax U nabopaTopHoi Temnepartype
10 |CkopocTb BpaleHus, 06/MY MoKazaHMs pOTaLMOHHOIO BUCKO3UMETPA, Yros 3aKpy4ynBaHus
111600 92 rpagyc =B11 rpagyc
12 (300 58 rpagyc =B12 rpagyc
13 (200 46 rpanyc =B13 rpagyc
141100 32 rpagyc =B14 rpagyc
15 |6 10 rpagyc =B15 rpagyc
16 |3 8 rpagyc =B16 rpagyc
17 [Pacxop 6ypoBoro pacTsopa
18 q =|100 rafoHOB B MUH =B18*3,785412 NI/MUWH
19 |MnoTtHOCTL BypoOBOro pacTBopa
20 p=1]11,55 dyHTa/rannoH =B20*119,8264 Kr/M3
21 (OonoTo:
22 =10+5/8 nronma =B22*25,4 MM
23 Dn1 =|28
24 Dn2 =|28
25 Dn3 =|28
26 |[MoTepu JaBneHWsi HAa TpeHWe B HA3eEMHOM 060pYyA0BaHUM
27 Aps =[0
28

t Iz tsHdz | HOdzder | Hdzv of fsdzdzj dedw tOfMyy IsO
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A B C D E
29 [B-4 API FLOW
30 | TeyeHue B Tpybax
31 |a. CkopocTb:
32 vp =|=0,408"B18/(B4"2) dyT/cex =B32"0,3048 m/c
33 |6. Yncno PeitHonbaca:
34 np =[=3,32"L0G10(B11/B12) =B34
35 kp =|=5,1"B11/(1022"B34) OMH-cekn/dyT2 =B35*478,803/1000 |Ma-c™
36 pe =[=100"B35*(96*B32/B4)"(B34-1)*((3"B34+1)/4/B34)"B34 cll3 =B36 Mlla-c
37 NRe =|=928"B32*B20"B4/B36 =B37
38 |B. Kputnueckoe 3HaueHue:
39 NRec =[2100 =B39
40 |r. OnpeneneHue pexuma pacxoaa:
41 [CpaBHeHune NRe n NRec  [=ECJIN(B37<B39;" naMunHapHbIin”;"TypbyneHTHbIN")
42 fp =[=EC/IN(B37<B39;16/B37;(LOG10(B34)+3,93)/(50"B37"((1,75-LOG10(B34))/7))) =B42
43 | . Pacyet notepu faBneHns Ha TpeHne BHYTpK OYPUAbHON KONOHHbI:
44 dp/dL =|=B42*B32"2*B20/25,81/B4 (yHTOB Ha KB. AtonM / dyT[=B4476,894757/0,3048 |kMMa/m
45 Apds =[=B44"B8 (YHTOB Ha KB. AWM =B45"6,894757 KMa
46 |+ lNoTepu AaBneHns Ha TPEHKe Yepes JoN0To
47 Apb =|=156"B20*B18"2/(B23"2+B24"2+B25"2)"2 (YHTOB Ha KB. A1OMM =B4776,894757 KlMa
48 |+ Konbuesoit noTok
49 [a. CkopoCTb:
50 va =|=0,408"B18/(B6"2-B3"2) byt/cex =B50"0,3048 m/c
51 [6. Ynucno PeitHonbaca:
52 na =[=0,657"LOG10(B14/B16) =B52
53 ka =|=5,1"B14/(170,2"B52) LMH-cekn/dyT2 =B53*478,803/1000 |Ma-c™
54 pe =[=100"B53*(144*B50/(B6-B3))"(B52-1)*((2*"B52+1)/3/B52)"B52 cll3 =B54 Mla-c
55 NRe =|=928"B50"B20*(B6-B3)/B54 =B55
56 |B. Kputnyeckoe 3HaveHve:
57 NRec =[2100 =B57
58 [r. OnpepeneHune pexuma pacxopa:
59 |CpaBHenune NRe  NRec  |=ECJIN(B55<B57;" namMmnHapHbIi"; " TypbyneHTHbIN")
60 fa =|=EC/IN(B55<B57;24/B55;(LOG10(B52)+3,93)/(50"B55*((1,75-LOG10(B52))/7))) =B60
61 |A. PacyeT notepun aaBneHns Ha TpeHUe BHYTPU 6YpUIbHOM KONOHHbI:
62 dp/dL =[=B60*B50"2"B20/25,81/(B6-B3) (dYHTOB Ha KB. ALiM / yT|=B626,894757/0,3048|kMa/m
63 Apa =|=B62"B8 (YHTOB Ha KB. L1OVM =B6376,894757 Kla
64 |CymMapHble noTepu faBneHums
65 App =|=BZ7+B45+B47+863 (YHTOB Ha KB. [1OWM =B65"6,894757 KlMa
t Mz YHcOo dzd UjMSd2 wORPES s fts APl RP 13D
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A B C D E
29 |B-4 API FLOW
30 | TeyeHue B TpyHax
31 |a. CkopocTb:
32 vp = 2,014814815|dyt/cek 0,614116|m/c
33 [6. Yncno PeiiHonbaca:
34 np = 0,665194648 0,665195
35 kp = 4,671833685|amH-cekn/dyT2 2,236888[MNa-c™
36 ye = 143,513003|clM3 143,513 |mlMa-c
37 NRe = 677,1522997 677,1523
38 |B. Kputnyeckoe 3HayeHue:
39 NRec =| 2100 2100
40 |r. Onpepenexne pexxuMa pacxona:
41 |CpasHenne NRe n NRec NaMUHapHbIN
42 fp = 0,023628362 0,023628
43 | 5. PacyeT noTepu [aBNEHWS Ha TpeHWEe BHYTPU BYpUIbHOM KONOHHbI:
44 dp/dL = 0,009538616|dyHTOB Ha KB. AOWM / DyT 0,215769|kMa/m
45 Apds = 118,6603821|dyHTOB Ha KB. At01M 818,1345(«Ma
46 |+ MoTepu LaBNEHUS HA TPEHWE Yepes A0N0TO
47 Apb = 3,257106414|dyHTOB Ha KB. AONM 22,45696(kMa
48 [» KonbLieBoi noTok
49 [a. CkopocTb:
50 va= 0,454720124|dyt/cex 0,138599|m/c
51 |6. Yncno PertHonbaca:
52 na= 0,395553414 0,395553
53 ka = 21,39225097 | anH-cekn/byT2 10,24267|Ma-c™
54 ye = 576,2780846|cl3 576,2781|mlMa-c
55 NRe = 48,3007852 48,30079
56 [B. Kputnueckoe 3HayeHue:
57 NRec =| 2100 2100
58 |r. OnpepeneHne pexuma pacxopa:
59 [CpasHeHune NRe 1 NRec NAaMUHAPHbI
60 fa= 0,496886332 0,496886
61 |A. Pacuet notepw faBneHus Ha TpeHuWe BHYTPU BYPUNbHOMI KONOHHbI:
62 dp/dL = 0,008050581|dyHTOB Ha KB. AtOWM / DYT 0,182109(«Ma/m
63 Apa = 100,1492265|dyHTOB Ha KB. At01UM 690,5046(«Ma
64 |CyMMapHble noTepu AaBneHns
65 App =| 222,0667149|dyHTOB Ha KB. At01MM 1531,096(«MMa
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The article presents a method of empirical coefficient for calculating peessur
gradients of hydraulic fracturing (FBP) and absorption of drilling and grouting solutions in
the design of the well structure.The regularities of the distribution of absorption zones of
different intensity on the ZhiguFPugachevsky, South Tatar arch,zBluk, Melekess
depression, Soka saddle are established.

A classifier for calculating absorption pressures in the design of a well structure is
presented. An algorithm for calculating pressures using the empirical coefficient method
has been developed imet absence of field GIS data, mmyjdraulic fracturing, core
material. Recommendations are given on the application of the empirical coefficient
method for calculating pressures at the deposits of the Samara region.

Key words: empirical coefficient methdy well design, pressure gradients,
absorption zones, rock pressure, hydraulic fracturing of rock, tectonic elements.
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THE ANALYSIS OF SCIENTIFIC AND TECHNICAL WORK ON THE
ISOLATION OF WATER INFLOWS OF OIL WELLS
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Annotation. Water features are becoming one of the main known problems that
can be encountered in any field. Although this problem is typical for old wells, it can also
occur in new developed wells. Water phenomena also contribute to the formation of scale,
corrosionand degradation of field structures, from the wellbore to surface structures.
Therefore, the costs of separation, purification and disposal of reservoir water are a heavy
burden on the budgets of oil companies.

Key words: water inflows, oil wells, oil fils, water phenomena.

RMssydzd $ dzj yj &zOlsj dzt dgsets ftodlsts
] sfydzj tBMEYHjddw ftetsBdj d3, MowL Odedz’ 2
s BsftejHjddls: ftedyddy , C(slstster j ftodoe sH
jls' oL sy dsfls! kM jh dzs joSr tdfr it Is8 S HE . j
| tOyqd?2 LOotsHdzj dgdV W dzw j Isfmw §4ted ddn jdac
roeOshdds MCoOYNddzOds d §ftsHHjt)y Odedj  dzOflst
flsr M or MCt?2 ftsddyOj d3cmis! ¥ B Ydets
SHWIs Bo g dlejsdrdapgs sz ftoddzj ¢ Odeds . s OS¢
s sjdenjdeyde duisd s fklwdg dOddjde "
Ude Oj &s0% otHO dOftwOod™jlsfw o S’ '
odRjhOshks (tecHLE, HdzVj € s tstg zj diErdr
ZOG dzj SOIs j dz' dzOW MC o Oy ddzO Mow L OdzO@ fy Ht
d ddzd e j ddshisd, dLejMmkd j ©OSCY |

nQ—-_Q\omQ—Q—_\C
f oo
Q—.

j ®BI jCIlr kOCY] d&sckls fedejmisd &
ESHBdsMd &3 cstedL sdzlstsds (ted M. 2) .

ST OO I Foo
Frsd OGS gFSIGO

G V0. T
IS 70

dzlz
s 1
d bzJ

136


mailto:ageeva_julia04@mail.ru
mailto:bngssamgtu@mail.ru
mailto:bngssamgtu@mail.ru

IO VR 1A IM Il psRY

L dzj 3 dzls™ dBseckls M smtseMmiso tso Ols!  dgj y § dzOIs j dz'
otsHtSdtsmdzr &3 WstedB3BOYdvw B3/ L sdzOBd [ 2] .

171717
Cucrema snpbicka Boab! - - 1 L l Sy ‘ —

Cno# ¢ BbICOKOH > ’
NPOHULEEMOCTBIO
"% A N "

3anexn HedTH

tdm. 1. ltddjtt sSHEROGd] SO j d ds?2 MSeo Oy d
fifo Oy qdzs? YjjL BlCter sky MswokSlskik/ § Ol

_-—)

I I dopmauums
I- -I HedpTH
= 4=

l I
e

OTKpbITbIN
ob6beKT

BOOOHOCHbIN
TOPU3OHT

tdfmedtse 2. rwBr Yo dzj Wisd, ¢ tHSCdz® yj dzgdzOw € o tsH TS

137



IOtV RE 1TrAavpnIM3ml R

t i sHdzd 3 ©WOMftesMistcOdzj dzdzr i3 dMilssyded €
otsHT WwWodzw jlsfqw o tsHVY @Y Gedydes wG&L @2 O] IsEZ O
dzOr sH dIsfyw oBdzdLd otHBdsMdscts ctsedL sdzlsO
ftesdzd yoj dEtsfls s fmow L d B HLE L Sdzts 2 dzj W IsJ
stz mMssBcOL s 0Odzgdj oL ddSOjls ftod § tsdzdy j dzd «
O SHT 9 Mleatsdz MGCo Oy dde Ms Hd&BO (tedf. 3) .
sj&kfr wHsBr yd, ‘bt dzj d&zyhd?2 §SHEGH, f
MsCteOnh Ols! Mw [ 1] . (4 OS] dhsydets tej "N dls:
sSHdZOCt 1 Ists tOMikOkicHOF lsdj $ OC

-

3anexb
HedTH

BoasaHow
KOHYC

BoaooHOCHbIN
rOPU30HT

t dmiezdzsS 3. I SHWds?2 Ctdizfy

Clssls oadH HEBSBM yd e" ydes sy j s ftesdmn tsH
sSBMOHdzts? Ctsdzsdedz’ dadzd § dzsatsets yj 3 desdtetso O
MsLHOj s € OdzOdz , Mtsd nddav e h dj  dzOMmlsdzd 2d Mfig ts
Mo tsdzsdz ME o Oy d dzr . JtoJHYf sd&zOG O§ Isfyw , Yybsts tss.
SBMOH dzs?2 Ctodtsdzdets? MBLHOHEIL dJqLsdzwyds sl Isc

138



IOtV RE 1TrAavpnIM3ml R

otsCtcOh jdzedy dLBrIstsyder » otsHBftodlssCtse (SE
HsMiskzY] dzr - H O dedz’ ~ s ) O ez Qdnif 5 dz! LHzS Bl iy J
d dzmistclz d3j dzls T H dzw sftcj HJ dzj dad W ssyd ¢ 9ntSH
dmMfsdz LzjlsmMw HtOoaddz dg@ 2 g stsH  IsC dzt yJ dzd’
sfjteOydd s fjtejCter Isds oBHTN Wodwjlsfw IstsyH
L OIS yéls onBHO 9BH'T, dz§ ts ezdzy € ts s dzts ls ¢ H S E3E
BinOddL & HBBTYd d MRjdk Msetsdd MSe Oy ddz
HsMiskz] dzOw dJda¥ sted3Oydw 5 MCo Oy ddaj, dzOf tod d3j t
HsB'" yd. 1 tedyddzO 1 Istfiple O JlsiiOd3, B Zwlg s @3 Hs@W
tcOB sYyd? ftesyj MM, sfdzts o Odzdzr 2 z0 JJ e 51
Cdzdzj S s 0.

RdzMIstclz d3j dals ' COttslsOy O ftedlssC O ) HtsSB
dMmf sdzr L ¥ IsMw  Hdzw BtejHjdzjddYy Ltsdz 9aBHBY to

fdzO dzq e ts 0 O dzd sflsdBdL dctso O dzdzs 2 s jtOydd
o SHBAZOG dzj sOIsj dz¢ dz" = MCoOyddz Hdzv stftcj Hj dzj

COteslsOydzr j] HJOGtcORAW' tOMrsSHO 9 BH' . v 3
Mizsy d@ o ofwodjddd §tsBdzj & MsHO.SOCKE Mo
sy desils! ¢ Msosdkd MCoOyddr , tjyxddss Isjy

dzj sBrtsHd BBs?2 . d dzW¥ stedsOyd d

s MyoOmls: s, Mtsotej o3j dedz’ § ddeMmistelzdzy dzlsr § O
HdzZv BftejHjdzjddY Lttyj$ ontHO, O IsB@UsS-tsiipizts
sflsdud mMcdy Ijrndtszsedd dhftd LiEsIshy o d3j Ml
fsdzzyj dzadw or MsCtsC Oy Milso j dagdz" ~ HOdgdz" = o 6
fofBseOsls Isydts dHjdzsd¥Wdydtetse Ols L 5dg on
ftcj HiNlsOo d dzd Mz PR tedytfLj S odfsdzd v o 5 dzts € ts dzdats 2
dzj 4 j dzOIs j dzt dets?2 HtsB' Yyd otsH' dz2O0 dzj Wswdatsds 3y
CtcOWdSed oBHBAz W Is WRB)G ts d3tisdsiridis h gf figff s dz/(L 50 Ols fi
ftesBdzj d3 M dLB" Istsyds” 3 o tsSH W 9 dzj dzd W o3 .

1 tod f tetsS ZOHCG tEeOEHdEE odsd € 5 dzts dzdz@ a8d 3 d L
sBy M dujddd yJ dzsfmisdesmisd yJ dzd dzlsdzr = OB sls
Yy BB dzsdzse s € Odzdzy d dzd d3tzledlz’isfipd2L p € BB O G .5
syj dzdo O ls OHGjLdBdzdzr § Mo 52 Mis@HOdzsY J dfJ tsizbstiztsd
ECOLT 908ls dzgO kZyOmlsSed f fdsndd yj dij dzalsJtots o (
stczB ORF HOdzdz" j] 5 HEtsSB' Yy, bjkfjteOkztej d hEk
dmstsydedStso klsjysSd [1].

lHOdzd Bl MoasdzO MCoOyddzr , o dix®dhtsdzdz d
OB I’ dBsclkzls or fisdzdgv s’ MW dzj MCtsdz ¢ B = d B
tcOfmlse st EdzEzyh O ls fteddzj cOdedy CBdzdzj ClsstcO,
L 5dzr 9tSHBW 9o dzj dzd 2 . RHJW Mtsissdls o s, Yy
ZOd dizj dz' " j ¢ t5) digftyy tdftsjlstafjordz o sHts2 L O Myjl Ed3j d
Yylstspr ftojHBSIoatcOIsdls! ffOHOdd] oBH'N YjtojL
fsBsc0sls dseddzdL o0l otsHkz d o' lsjmddls’ d
yjid fmemlssdls o Istd, uktse™ dy &g dasC  tgts o6 GIizO «
ftotsded yoj dgsfmilss ¥, ylstspr L OMlsOoadls! otHEZ dHIs
dziWisd dL Bhdseds? §otesH', Yyt fttdosHdl
slsHOY , Yj @3 HtsBr yoO dzgjWisd dL Istcjh ddz.j A OF
f ZOfMlsO® dBsy jIs B Is! dmf sdz' L so Odets o COyYJ Misa
dzj ¥ j zOIs j dz dz" = o tsHtWodzjded?2 [ 4] . tdLkzd sOI

139



IOtV RE 1TrAavpnIM3ml R

HsfMisdce dgzlsr yjtejL Otk &BjMmMwyjo ddzd dzjls, o
LOSOYdoe Oj &3 &. -~ f hdz® Otzts j ftoj dBszh j Mlsets < dd
Slsfd ujdd® otH' filtejH ®&inOdduimtddd 6]t
tcj " O ls ftotsBdzj sz dzj 3 4 dzOIsj dz dzts? HtsB'™ Yyd o tSH
fOCjtesds ddzd L Of dzOlsts?2 1 suv. | O@ Oz ® Bl dzH fs i) &
otsHdzr » BBI jClsso o tjL jtokzOtj d Mmdady Ols: ('t
LOSCtr Isds .

L ddm BOCY] JMis! MotBBHO fjtej N jdadw
sBEscOjls HBMIsde Ols! Btsdzz hdr tOL d3jtetsea d |
ddi3djdzj 2@ OYysd rdddS Obtses L OCds yojlsmw o
Csfisd, yksts ftedosHdls € fwsorh jddes +WWJ S
Isj , Mdzdy OjIs GBKOL 5o Oded | dzj % § zOIs j dz' dats
Gjdzlstse L OadMmdls Bistc@tcFo g6 5L E&OWBPE Is § & dzily)
J

o+ T
Q.

Iflse d ksydscts ©OL &N jddY LOCOYds Oj o
sqLtsddtelzs h 7 tj Ocjddsses Mmdde dets L Oo dMd Lk
BjMsdO M IsjkfjeOlkies?2 §&Omso d Mt
ko dzgseE s oBHBIL SR ydsddses fdsw [2]. |
fesmisteOdz degdz' j RddBdujmMSdj OmMsoster, O L

Ss=EoTH

cts

fter MC cjdw wodzw jlsfpw tSHdddB dL MO =
Oyd2 6 s uj dmwosd". Iz Bdedzt My tedz” L s
MdzO d fserhjddw mMoslse jlsMisedw d&sHJ dzd .
fMdzd 3y Ol ftetsded yoj d3tsmls! d B dzsC Jtetso Ols!
M orMis? fsddyoj dshis! s . [rsy jdse dfdad
zO0 MmCo Oy dder d 9 H Odzd tsls HtsSB'™ 9 O8 h j 2
yddzr . [dze sByjd 1 WWjClsdejdz Hdzw Tdady § da
OLOdz Mmets MY sMmtse desfls! fseor h Qls! LWwWgcl
O9tSHMZ » 9 fSH.

1 OC Oyd?» O § gzguz! ) sdeso desdz MtsMmistsdls du
Zzdi3j tse d MM de O " dn ~rddB3dujmMédn tj Ocj dals
sdzdtctse Ols! s d ; fsilssBz tsdzd MydlsoOr Ismw
Zstesdzv Mslse jlsMisadv [ ®] § sezd Bpledse s st
desfdlsj dz des BBdzj j HjhjoaB2, yYyid Htekzedj i
[
¢
dzw
[
C:
Is

= o=E@F@o-cOoF

TISICT ol §FTIoIFIX S
oW " o8

GO

"rooggge

(27 B}

JfjtOydd s LOCOY<] c¢jdzv HJjdVIsMw dzO
d S bdtetso Odedy d or ff tsdzdzj dzd § . 1 jtar d3 h OGt
Oysd fegjddzv Sip Odid j &5 f osctcOBRBdes e s 5B J MY J 1
JIsmw 90Oy dze" &5 h Oetsds Hdzv OLWOBSISd f tots
BB L IsOfj ydddes?2 MuydlkOjlsmw eoMmw HEMiskEY dzO

fOOd3j Ister f dzOMIs Osls Usidsy € dis oH biste o ronts Hic O
stedw HtsB' Yyd. l ststets 2 h 06 LOC dzt yoOj lsmw
dzd i3 cdese s ¢ jdzv. 1 OCOYUS O cjdzv o  zOMls L C
lof jteor o, L Ists ovw L Ctsfis! G j dzw o fs 9 tej &
ftcOodls: cejdz s flklsd dOdijd? hjets Msftes
ster A, 1 Iss ftedqtecsHO ¢ jdzj oas?2 WOLT, Colststek
Metsdz CE2 oatsHO WodsRlsME sjsdkz@ls j dzj dzsF SH @ d3ts
dIst dn, i dztsls dets iy ls ! G j dzw . d ud dz 9 O dzts IS
Slsdesmisd § zOMlstsots?2 otsH' ots dqLBJYOdedj 1 sl
lyile jtelsra, otejdiBY EMOdse¢d ddzd dBwsj @3w
iSydd ftdetsHdls € Btd hjdkkz kfmfjrLk, fts

RS HONCEOR)

SEFTF O

o ®|EEog S*aMssoaE Foas

140



IOtV RE 1TrAavpnIM3ml R

f HjlsOdd d fklsd M d&OJEjd "ddi3 Mt
H odzj des Isj BOIsdyd ME 4 dMmimdzj Hise Odzd j§
d d mndd3dud M¢ slsdL BOqE ostedd f daf L &7j stEzy dat
[ SHdddB OMftesMistceOdz] dedz” d3 o3 SSH A3 ot
sdz LsoaOdzedj RBjIsSHO fsdzddj tcdsets L Oo SH dzj
tSH ftod d3 dzv § Ismw H dzw zo J dzd w4 ded W owlL Qs
fits

Is

N N
33§
— O

wezfij Is BB ddzdL Oydd d or Isj mdzj dzde dzj Wisd
dB3d stsH B ydets feddyd dgw j smpw o f dzOMmlisy§
sdzOG6 dzj IsOIsj dz' dz | MS o Ox dde H dzw HsMmisd Y
| § tod o Switgfjls. ) tdf dmty cHtds Istfotactxf L] adisfH f)
Rfr]l]’tsdzJLtsaOdz.q’J f sdzd 3j tedets G s L O9 tsH dgj dzd W
s jtcObtstetses, d jGets dBoydts ftodetsist
uq’904d3132 9 SH J d LOSCOYSd dJdid yJtedtL d
dz' L&z &Bisis 2 Isj nded € 4J, sBr ydzgs BT' 9 OB Is H
JISdqurJQdJ f sdzd d3j to" . ltejdaiszh jse O B
B YoOs Ismw o Istsd3, yYlsts dzO dedrm dzj odzdwW jIs
dzd yd MSsdslz tcOL dztsy § ded & . fif SHPEO Ctfists dediiadj e tdsatc. t
dzj e®cuzer @ OdgL 9 j Misdg" = 9 dHO B sdzddj tese
tcOMmMf tctsMmistc Odzj dz" fsmMCdz Sk dzd HJ M ]
f dzd L € 52 Medzj detsmls & . 1 sdzd OC tod dzO
Ctod dzO dgd HY te(jHIMfiS[O O dzw 6 Is MtsBts?2 HOO Isdf O
GteOls! ttsdzr o fdzady
Y, dmrHWw dL ;
¢ df dz'n a3 ¢ @ isteaf d3p-
Medj dsjlssur o
te

no NI go
FRTS—F OF§
§IFEOE=S &N
w o
2
&{r &
%)
N &
X
w
@
@
Q—

03 o

I @ T-gRgIgauIngenss
“G“Iﬁﬁ“ﬁngﬁhnOﬁﬁﬁO

d

]

0]

3 ter SOC Y| s kzls
j Cdzw tedzts?2 BOMMr . 1 ©
Ooyd?2, 9 mdzlz yO j L O
) .

H
)
Ly

Is ©9 d dztizd digddizhy O @ 1S i
J]JtedsdijIsdS BT dz
dzO dzd L -lsigOzdadfiatej fn)
U4 daj Wisd, 0O O

oRIFFLFGTROWaOgT IFarg

g2 FR-UF GFEFONSFTIFAG

m‘l_

dz d S d
L sdzls Odz! dets?2 MC o Oy d dzr
Oyodz CO¢ tOMlsotstc HC
tOB Bl o GBd&OMISd
dL sdzv yd d SofrisfHde@dS @)
fsCOL" 90jls Isjdznj dzyde Mmdedy J dedv dMmy tsdz
efls detsizv y d s dzdz’ n tcOB SISO~ . v OC Y J Zmls Odzts ¢
dzr = sj R desdzse d 2 d B ssH SO Md dzj SIsd e
slsotcOn j dzd ¥ i tdzjHlgj iEvtSjols frfwts 1plsdgd del® dzd W .
ted Mbstetsdlsj dz' Mlseaj MCoOYddz © EkEMmdzsedwn
dr) HOo dzj dzgd?2 fMkh j Mmise j dedzlz ® tc ts dz! dctcO
Cdetso Odzdw ftoesdzd yoOJ 3" = ddzlsj tco Odzse Yy dzj
f dzslsdetsfipfsid , € @COCIstej n W OL dgr j ff j dgr . 1 O O3] Ister
dLtsdzvydd ftedL OBts2des?2 L tsder § dzOMlsO, Htedo jHJ
J teW Hj mMdzz yogj o H dzw detsgq’tclsaOdde
Fcdzj o sHstesHdzs?2 tMhdzse j, o MtsMmisOo
dzj sBtcOlsddis?2 BEsSCdtesoCj  ZzOM-OOJE
dzf tOfMmlsotstew jlsmw d BIBHJjGtOHdkzjls ftod
By il fteddi dvis: v Istsdzr €5 o dgj dgj Wisw dz
fscdztsh jded j 53 HiifE@Esdisdes Mzs Issdz' S5 ff tod
Fcdzj o sHiStctSHMESH j 6y O dd&3d Y dH S sMIsw d&3( .

- FG—®
T N0

g SIFIF T
N ITXH

141



IOtV RE 1TrAavpnIM3ml R

{ Mdzd o COyd Misoa j dzOf tsdzded Is § dzv o 3j Mists
COtBBdZOI COdz' ydw, Ists Hdzw o toj d3J dzdzts 2 B dzfs
dmf sdz' L tso Ols P dJ hgg Md Is izgsc Usts EZH Odzw 8 k
SBOBGIS ] ftMmd §jti¥sttoydd.

1 jdedgr | MA&3imMd (lsOBdz. 2), ftoj HdOL dzOyj dzdh
O dets 3Odizef s = f &zZOMlstseor 7 HOodzj degd?2, dBseckls kM
BdzsC dtecsoa Cd ftoedL OBtz ot cdlssE B8O dzd Yfns o (

10dBBsdzj 4 +WW,jClIlsde dgr MlsOGBddz! dzf § Istej =W C
fslstsC O. 10 Mudls HEsBOoadzjdzdWw o fJjdzz Iseo jts
Edzz yh O Isfw  -dpisdc@dzds\z itcighisd j Mo ts2 Mmise O d fn
f4dej steCOdgdddf § 18Q) delstsdzdIs©O o odHJ IsojtHts2 W
Ctsdzr BBOOyYydd fHtetsdzd yoj disets ¢ dzOmMlsO.

4 BHd?2 MNststetsdy , dOdzdydy & zO0 o COyJ fm
Bzt dtctso Odedw otcj o3 dzdz" = ¢ ste § dzOfMlsO ko j dzd
Hiczets?2 ' Mstsicfigdasy dzv j Is dzO dzOH € Iz HsB '™ yd, Is G
cOLB IS Jteso Ols+ . [ dzv tcOLBdsCdieso Odedw dzj W iIs
sBteOBtslIsSC ] HjWBteddJtekzjsfmw jet JjMisiMmlse jdzdzOW
CdMmdzslsr, dBJdzj cOdztse d  &zOMlstso 2 o BHT .

H t
dzd
oL

v OB df y®d3i Md, BasSCdwkze hdi ftodL OBs2
4sMisO9 ] OtcOd3] Ist ANzdzS ydd

b dzj ! CtodzH j|) dztsls dzts il [ 1 ¥ M€ t5 ) flg
Mz dz W-ifkdaslstso 5|0, 95% ¢/ MddzOf tow ) jdedj MmH o
SlstcOB SlsOdzdzts? [ SSSi80 1 OA
(edul) o Ml
Il sHdzr 2 tOMmisot
% (2550) . td
Ctotsh ¢ @5%)0, 2

VGdzj o BHiSteSH dz( )1 dztsisdzsmis ‘|1 J HisMIs Ols sy dzts
72). odydSddujl Bzd Md@2(L Y% jSIsde dsls!
(6-14). G/ M B Misstetsy H j dadsC
( HE d?2 dz0 K18). ftesded yoj dzsfls &
[ ddzj eOdz' dz" 2 d

si A €20 %p } dztsIs dzE 300 [ B MY J wd dzd § i
mazstedH BOBA) S eI &5 awL E|ftedL OB 52 dats 2 L
LdHEesCMdH e 60 f, 91 MC 52 flets
%) , TotmlOOd dets|ff tetsded C dds®| ( ¢ Mzl j 6C tsdzdzj C Is
[ s sdzdzd Is j dz dzgs s Mils OB (

%: Bd € totsMA0j%| 110 o3d dz.

@3d dz5 %0)3

142



IOtV RE 1TrAavpnIM3ml R

vOBddYO 2 1 jdzde" 4 Mmd3d Md, Htod HdzOL dzOyJ d

seteOded Yy dedv ftedlstsCS O otsHT
atsfisOo ] Otc O3] Ister
J deded dd 5(, 80,)0 (&3ddzHY ‘. || | Mls OB d dz' detsMls fi
(0,2-0,6). BdzsC dtolze h Ow f
1 61 (-0, DE) . 14 WisHPtg dzad L dzOydlsd dz' dzts |
Clsddzj dzH d Oizd Bz) (-BMBE @ | tetsdzd yoOj ddtsmisd 4 dz(
v zdz W sdztsdz10H3d) . [ V1 I dz J MIsOB d dz' desfls fi
3). BdzsC dtoclze h Ow f
1o¢ (00) 5 fpdedy j ded§ ftesddyQg
CSASW4 (58) . 1 tcj RddOds smdzy stu, L dOydek:k
L OlstcOlsr dzO 9 9 SH
L Cif &z Ol Oy d s

101 (0,5). sOdd?2 1 jHBME Ol sydzisj & dzt
AdkzstedH (5, 0 [BtecOL ts9 Odzd j i 4 da
JdHtesCMdt Isd dzC OteB tsC M S o Ols dets s
4, 0). stsdzH j dzfd tc s190D dzq
[dd (3.0).
] sH®Mls Odz! dats j
1 jdestsBtcOL 59 Olsj dzf -1,8).|1 J HsMIsOlstsydaetsj ¢ dzk
[ sHdYdydtese Odzdz' 2 -7,0).1
4z dz' W qoylBea)
fJdz bjrddudmo)y2 ¢ d
1,21, 4) . s4sHO § Odz-08Y)
] to ] MdzO W Mplasthd® dzts J

1fr]dztsadzr,j stejBtso Odzdwv ¢ BdzsSdtekzs h ddg fds
szr o j G Iz dzd to tsa3 0@zt \ jifitsSetz® Isdr czs s dzis 6 d Y !
tgoqu, MsRteOdzj dzdj Stodzdzj SlsteMSdn Mot
(M o jteswWisdtsMmis: 8 Htotsdad Cdetso j dzgdw o  dzj
ow Isj ° detsczts @ of W ftedctslstse dzj dzg W d o ® h O
Ofmdetsis! IstckzH O.
dzv BditsSdteso Oddw Lidz o MsCts?2 Jtotsded yo
Codz BOOdzls, tOL B! C(Blsstesets LOosdMmwils tsls t
H dzw LIsts? yjdzd weodw jlsfmw COtBtsdzOIs COdz ydV
(fnlSJc@fdaWdzodz“ Bsddzd COld §j ddzd CJjtORdUd MEdJ

{Bhdj btjBtsoOddw ¢ Mdjmwd Hbv ot &
dzedL Cdr HOodzj dzd?2 fMdzj HIz® h d ] :

1. 1 d&sSdtekzs hOov fRjM! Hodydd B 'I! Ad
Cstedz" &3 f stcsHOMd, Mo B Misd BO MEzHkOmk sz g
LOSEYsteSd ftstc §f zOfMisO o jteH' B YOMmisdyodd.

2. Addz Ol BdZsSCdtokze n j2 MmdjMd HEsdzy j dz
2O cddddmls' j yOfmsdyr , ftojfwismlsozw drR dz
f zOMmMssots?2 ofsHT .

3. w®jMm! Hisdy 2O 5B O o AIRHS, i tsols totp @ fods d
Msfteslsdodzj dedj &5 fted Hodyjdedd o BLEteddz dz' R
Btsdzr "dds fted Hodyjdedd o ftotsdedyoOj &dF 7 f StetsHC

143

u:t.w W

J
d:
@
6



IOtV RE 1TrAavpnIM3ml R

4 . rdHS sfMis! BdzsS dtolzs M j 2 mMdsd Md Htsdzy dz
otsLHj2Mlsady dzO M o O d dzdzts ts totisasts teflfH Sfg [O@Zf ] . C
ftcjorhOB! 12, R/ ¢ .

5. 1asCdekzsh Ov fMd3di MY HdzY qLBsdv"ydd HBA&
Isj B j cOlskztcOr d dBotesL sists2Cts?2 o L ddidedr kM

6 . 1 dzsC dtelzs h OW 3 dHC sfyls dzd Hisdzy dzO B
dzj Ists€ fiyd ydzts 2 .

7. ¢ h ov fMmd3j Mm: Hsdzy dzO BT Is! Is § = dats dzi
fteddsj daj dzd d .

8 . Ujindesdzsedyd MSdiJ Mo s2 Mise O N dHGC sl
tcj cdzOBj dzZlsJtetso Ols! Mmw .

9. 10 !BjMmMsstesyHjdd¥s M dOoddydj B Mt
dzj 2 stcOdzdL Olsste Mj tctso SHBEBH O.

vsOCdBs CROWK®BsIsOd MsmisOs HA&Y ot d3j dedz
o BHEBdsMdsE s f z0fmls O, B ded B L dteclzs h d2 ftots
¢ o Of dg@@lse LOGtsWLdZJdZCfJ ftoedL OBsS2 dats?2 L1
ZHOdzy dzedv d1L dzi Wisj desfdzase s  ff dzO fylst®f dAfj tsifilpdzjh j :
shisOdztse € d d ftsdLetHMIse O, wgdzw jIsfyw Yytej L
tojLizd O dzzyHOjlsimw ot ofMmjMsstesdedsj &3 dL 2y

Il otsH' d tojCtsdj dHOYdd

1. Jtoj 3 dedz@wlzj B E RU JdyOVY Isj - dzd yd ME OV st
dedL Cdd&3 § dzOMistse " dgletsHj O oLdzpQ@aqjjdlgf § IR J s § ted d3d
ddL 52 f dzslsdzetsfls 8, IsOCdr SOC { Bzdz mdd d f

2. 1 tod 9 toj d3j dadats 2 gL sdzv ydd dzj 5B R tSH C
ftotsded C detso j dedw B zsSC dtokzes h j2 Y duHECtsMisd o ftodlL
fpow L d fi) 4lsq’d3 cf h B MistOOs o thtotsy o datsptsB n tSH
dzj cOMmMsosted 3" 2 o CdMdzslsOr Ctsdz' BBOIs Odzls.

3. 1§ dzr M sdzr Lzjd3r § HEZY MSLHOdY B
Emlss2yder s f Bk dlsO L O0COyYscd HB ¢ sdyoc-
COteBtsdzOIls € Odzr ydw w o dztizflzlf fgy dzi W j Szl d <O d dz@
s OteBtsdzOls COdz' ydqw dzj eS¢t tcOMlsoatstew jlsmw ftod ¢

4. 10dBtsdzjj EZHOydsy d3d BdzsSC delzs h dd3d Mmd3j
HqdZOBdud MSdd doOftwyjddjd MHedecO o fisojt
HOo dzj ded j d3 o  If tedii O B 2CHEHS20 . Clsts Loyl
ftosded € dztso § dz woyduHSBMmisd o dzj Wisj dzesindgl 8 Ml dgO§
Mo ts2 Mmise O. rmes¢dy L dOyjddy HJOBdyj MEtsct
fndZCMO“IS str d sl o . to jutaiZtiedy
dMmMmdzj Hiseo Oded W  H tsdzy dz' BI Is! dzOff e Oo dzj dz dzO

Ck desor o tjhjided2 o MmMdzeyoOj tlstedyol

N
=)
&
7]
©
o,
s
11

JrRu[rtL GvULT O

1 Becker T., Morgan R., Chin W., Griffith J. Improved rheology model and hydraulics
analysis for tomorrow's webore fluid applications. SPE

2 Brandl A., Cutler J., Seholm A., Sansil M., Braun G. Cementing solutions for corrosive
well environmentsSPEDrilling & Completion 2011.Vol. 26.N 02,p. 208219.

3 0fOMBse v.Ss. ., df OMmMtse 1. u., 4 Otc Odzy O q
oBHBdL Bdzv yd sdzdz” ~ tcOB tsls dz0 thdtsoe COtcB

144



IOtV RE 1TrAavpnIM3ml R

vjtetcdlststedw 1 JWIsjecOL . 2015. ~ 6. oukBehiev- htt
skvazhinakvodoizolyatsionnykrabotnha-osnovekarbamidoformaldegidnegmoly
(HOIO tBKGONMN jddw: 30.07.2022).

4 Fatemeh, Khashee & Rivera, R. & Salehi, Saeed & Teodoriu, Catalin & Ghalambor,
Ali. (2018). How Does Mixing Water Quality Affect Cement Properties
10.2118/1895081S.

5ret2ddStse [.ENEd O, skyddz 1. . ¢ dzO dzd L
MtsmMisOo ts9 H dzw s6teOded yJ dzd v oHBftedlssS 59
1 JHeSY sdz' L ts9 Odzd j . 2017. T 1. URL :-i- htt
obosnovare-vyborasostavowdlya-ogranicheniyazodopritokovpri-zakanchivan
skvazhin (HOIO tBKGOHMNjddw: 30.07.2022).

6 Tabatabaee Moradi S.Sh., Nikolaev N.I. Considerations of well cementing materials in
high-pressure, higittemperature condition$JE TransactionsC: Aspects 2016. Vol.

29.N 9, p. 12141218.

7 Ismailov A.A., Kabdulov S.Z., Tikebayev T.A. Analysis of the existing methods for
elimination of cement slurry losses while well cementing. Internatidoainal of
ChemicalSciences2013,n0.11(1),pp.150-158.

Ul s @452322

T{evvor {1sd CsudlpwprEd L1t 071 [Irierads lu
sof P frvorr J4L [TojogtROI(TIRIT sELUPSUOD
dLtreerIy B wtysidfsr R 3Mm vef [1RCM

[ . s OBOJ 9 ,r dlo.Olj .o O
kamdanik@gmail.com bngssamgt@mail.ru

HOBOLEMS 2 etk Owmiss j dedzr 2 s 7 ded yg M¢
€. HOBOLO,  shimdw

¢ dzdztsls Oyd v .

ltesyjmMi cdHwOOYydd SO®Y sdOy dsets yj dgj dals
j Bj delsdesets C dzd dz€ j e O, H tf fpls @ s CUf O Is® € 18 dztf dzdzt] §
jdi3jded [1A. ¢ M Bk dsO §sfOHOddY sOBY
j ey Oh jes Octj MMdodz 2 Wdz¢ dH, dzOyd dzOj s
I gjhjifme ) wOMotsttd MjtcssHsBHEMBEHE
Jtetso Oczd 6. § OB HEEOISOYJ j 2

dorj fifdstetOs L d W Yd d3j dals dzts G s ¢ Od3dzw
| HOEY s5dzOy dzr 2 ROls j e@COsi o dfF Rt te@sd jddslsizdzY st
dyoj isfls: sO®RY sdzOy dese 5 BOIs j tod OdzO, |
jlBOIsd yj MSC 5] BsHj zdtetse Oded j .

« T G—

[*N

GOV =EIF IO L
OFAGIFA S
8‘4—

J .

I @Ow dHjv ftd f§omsOdsseCj +CMmfjtedo
sHdco o) B3j dedes f esdMRBHWh d8 fesyj MMOS EdH B
Eyj Gldj yodsh: , d&Oyddkojlhy Mol k §tshdj §

(9_0—

145


mailto:kamdanik@gmail.com
mailto:bngssamgtu@mail.ru

IOtV RE 1TrAavpnIM3ml R

©C0S Ibd ¢t yYyOmsdydes cdHiOdess OdzdzOW
ftsHo gy dzsflsd) OBy cdzOy dzO%  Mkmyi jdL d¥w  HH
OctejmMmdods 2 Wdzs dn, o YOMsdesmlsd, Mjteso SHE
Csdgyj delsteOydd ( o HOdzdasds S Mg teaftey HaAsE H OF
@OUd o) sy ©j OSydw &jyHE MehmlsOo dve h ddkd Is
ftsH j ey Of jetsmw o dzj-@f Isff o tp B sWtzsd g sdgdgts | H
fesdmMitHYlS HoO fBy)MNO GHMEGSs ) &3j dedes. R
Bdetsy jMlse © WOSCksEss .

1o fesojHjddd &OBsEOlsid & -gihedd s O
o s2fMlse ISO®RY 5dzOy dz' & fMd3j InJ & BETIB. K06t Hid[deduin * 1 Sif
2019

vistejlsdyuj MSOw yOfmls: .

[MMdzts o dzOwW BOMMO + S M jtoddzj dels Odz! dz' 7 Mfydzj
Bztotso ' B mde@Clzr 7 tcOMlsostetse (S OW jHEIBO 1 ktej dao
sOd3pvuv) M dMftsd L so Odzedj i3 HI&G@I2dz0O dz fiyfy dBjj Hidls &
fodzzyj dzdz’ 7 tB®OL Yse YjdiBj dedsdesets § ORdy dz0O
Mtse dzOfmdats d3j Y H 2 dzZOESEOACBE i3z MiIs OdzH Otcls Iz

RLEYOd] M Mdzj w0 rodigd wi St § 5C OL Olsj dzd &
1 Ofmisd SO wBEAG /ST ¢L1 RR,

Cddmisj dzyd»y (otej B¥L Ockmlsjo Odedw
&0 € tsdzfyd )l dyj sOdsjdstsif j tede’ & kfdzse dw &

-MtesCd Mmoo Ols’ 9 Oded W .
fs BjlssHdS) OCOH. 1.¢6¢. thiegdHjtcO, f s

Jfejnjdjdd] {cSOLO0jdY Wdd keoydd Isodsy
1 5COLOjd Wdd beOydd kOB sy dsets ©0
sjrndsdkscdd f) ficehcsine. ¥ dd st

Jfweinjdidd] fesddyo] @dshisd yj &j asdses <

10 COW,jHt] CJl Ekte]j ded § dgiC Vo O dg'dze  dit O dgOu Ut
M dzs Jteso OdzO0 EkfMlsOdesa C O HdzwW tsftcjHj dzj degdWw ¢
Odze stedlsdilz, ftojHdztsy jdzdzscsz 1 . . [ Odzs h joafMsec
Hdzddz@r tBtcOL Yo L O W dzOMm! jet WdLdyjms ow
dL. EhbOd t tfttjH]jddd* cOLftesddyoj ddsMmls

sBtOBtSISSC ) §odzEyd dede’ = HOdzdzr = 5 G OL 5 totsdzo
cltJ1RrRAGL [ Juu?2eé dO 1 s, cOL OB Sls OdzdzOW € 5
CJ lztej ded § dej Wiswdzr 7 d ¢ @Ltso [ f tcjimGjod®ydefiize St

COLBftesddyoj dsfmisq, O O of udidy dts !
slsC dztsdzj dzgd j HdzW St Hjdjddy bsydshsd il kzc

Jftejrjdzjddj MjHnd®j dsoydsdds? kit ydo t
15 Odkestdlsdtz OCOH,] BICO tjBddeH j cO.

146



IOtV RE 1TrAavpnIM3ml R

¢ J HJ B &EGEPY EfMlss2ydetsMmis! MmMeawL OdzO0 Mt M
Yyofmisdy o MmMkh jMmlselzeh j2 HdMY jteidsdedets?2 fytej |
MsOBddzd L Ols st My sMtsede’ 2 f sded ) Ols+ dzd h W
yomisdyg2 d ydueshmis: s, EMmppbRudo tsiPhlso 5 f)tzg
tejOcjdzlsr, © LOadMmddsMmisd ls drn ~dddyj M¢ 2
SBteOL sd3 dzO Y4 d3d dzlsdz | yomilsdyr . { nOtOCIsj
Mots2Miso OF Stk djSMse tj OG] dzstso &y dats Mzt
Y B3jakzsOdzdzts 2 Hd MY jJ efd sdedets?2 Mtcj H

[ isBHdCO BftejHjdzjddY C(ttttetsL dsdzdzts?2 Mists2 C s
RMMdzj Hise Odzd j otsLH]2Mlse W Octey Md o dats 2
Y B desdzsets CORdzY ftesotsHd dzsm! dzO EMlsOdesoe € J

(:) [ ©dzs s

] " AtsH 4—N—
l atsH @

Dq < >[JGIzdelsi
easmize

v fls ;

6Ok H Q9 dzj dzq

©)
lBtGOLLOO

tdfm. 1. 1twddydy§fdod dov ma jdiph dzjiHstOed@sdad

vj BB jteOlskztc® Y dHSEBMIsd L Oeatstej dzdW f tSHHJ
Jdzdv tBOL yYyse yYJdi3j desdetsects § Odgdegy W o
j dzv dzO fiy! Zz@Dc g p des zdzttc OMilso st Hdzw  d M
O dzd 2 B' dz ff # tc digyjtdslassioddRjjdz Oo Istste O d ,SMtsfl
hj dedets?2 Mt jHdzts y datsRfn daftstisCifsL Ols j dz@ ftgd H T

odzwdz 3,4 d keojdzduyde Odznw o ftsfydzj Hiz¥ M |
U4 ded § f OHOdzad W € d fydzts telste OO 1 O ldsjOdz! ts Y R
d
[

&
T

NI GG
0QoF "0 g

LIRS
orhoshd?2 LdOyjddwy 4, MmMoadHjlsj dz Mise ts¢
dg2. ltd MsLHOddd SCdmdts?2 Mmtej HT
dd MFed § d HiPJ todets Azj L OF Mdztsls T )
SHEB2 ftMmMiskzf Odz Mjtcco SHISIGEBH.

My sOdz
Hij?2Mmlse
zdedzts &5 0 ©

Iorgoz@Eor G
oOrg-IFRIOO

30 =
o =SgHa T

147



IOtV RE 1TrAavpnIM3ml R

tdm. 2. ¢4ff0OLOls sdffo

I BHBYj i3j delsdets ] tslsdetsh jdedjy Htod fHtedetslstse dz
ltoslsj S eBlzgdyd tHi L. Of f OtcOls ftesdL o sH d dzts ! 9 Is
{slstStsd. Gl §Lotdddds Htaded ik s ditsdzy i
fsL HOo Ols! dzjeStsj ol hjddesy HOodzjdedj o dz
BIStesmMSsfdyj M sets ftetsded € dztso j dzd W otsLHEA
otsLHj2Mlsadw tOLHj dzWw dzOM! ZzO otej d3zj dzdz" § d
ftej HT ts B bidflrO o drdoq) @) dzdz’ 3 Mt ORd fotslsy
dimmdzj Hso Odedw HtosasHddzdM! © HOO 1 IO O.
OB 5dzOy dzsEts C OBAY MlsOdzH Oelsdzgsc s  ©OL B teC
dj sBABHdB | §O0LOd) Stgr-sIf0sdsal3 Myedss cizg j o BL H j
cOMso stc® Mj teso SH & te s HP7@. tg dO ddg jj dztdjL to Cfshirtite Az j &
JLElsOo d&zdo Odzd M)! IstsdgS gj N dzd¥W' 2O flsj S dzj .

stedlsj tedw d3d dL d3j daj ded W MstczC sztcdets ¢ s fn)
ftsHO jtoy J dedetse s M totso SH BtetsH dzts s Mists to te i LisdsSizd YaO
O sOSCYJ Mbttsjdzdy MstekzClsktedzr 7 + dzj d3j dzlstso .

RMMdzj Hsoa Odzdj] Mjtctso sHBtcSH e oatsLHj 2MIse
tc O dzd dzd iy ) 1 CMMdS Olststej fn  f sdete top Qdd jdats fi
f_r]dztsadzf a&3qd Ctedlilsjtedw dzd ftod i tedet® g 5 j dipfin Is O
J
s
L

dz
¢
©

Bj delsdzscts S OddzY, GHO jtoy j dedesEts M) tetso BH IS
tdmlstsmls: , kjhddss Osfis:, © kOCYj Mmist
Bj dzj dzdzse s Y B delsdetse s € Od3dz” .

1 OC dzs yj ded § .

10 HOMGEsd  sOfj dhMmdiHEo Ol Os® t®0 yqL iL
Meots2MmMlse © MitjHj] MjtesotsSHBGBHO 6% ¢ tsdzyd dzls
fts Ajd Mds. [fejHjdjd tshdsed j Mot2fiss
f to
dL

|
Y
]
d

sdzgd YO  dgtsfils: , MmjHdk dsoydsddzow Ehlsts2 ydse
djsds j 2 MY MlstekClsker kOB sdOy dscs $ Oddz .

148



Tt 1R 1vrAavdpnIM Il PR
gl RrRef[s JRurtoOuvuLL 3

dcL Odiits o AL, [ On Bzlstse .., UG Iz dzatse
Mss2CtsMmMisd yYyj i3 dzelsdzsets S OBgdeyr o BOGdzj L d Odz
2019, 27178(S¥pys) . 73

2. 1dSC ) fjEEOEddD. . 1. Jdodwddj MjtcssHBE
Yyj s delsdesets COdsdgy. wlsOls! w o BOkHEBGOkOR S

3. 1bkdzOse ¢. R. sBttesLdwVw yYj d3j dzZlsdzsets € Od3
fy. -317

4 . rdoe0Ojoa0O 1. 1. B jHftef j U jtaEfcjtc Osgdztstj totso j H | oz
Ctoj f dzj ded W dzj W Isw dz" =, GOL s A d cOL B¢ dz
l.¢. stslsj dz dzd € s9, l.].d40dkv]oe, R. Il . Btese
L Ctsdzsedud MSd ydmisr A ftesdL ®@tsHMIse : vJL.
[ ., 2-&0 B

5 rdoa0Ojoa0O . 1., ARdeddmSd2 1. 1., s O30
f oG tc Odzdzdz" n ftcsHEZCIso H dzw sy déd COyy:
1 seOydd, 2025 1 (9), fp.118

6 . rde©jo0O0 1. 1., sO®BBOjo9 . 1 .@E@:ssOdypig s DO
L e jtedd3d dzlsOdz? detse s ftesyJ MMO Mjctso SH S H
Myd § dzi dedv yJ d3d dsls @, 2007 1Y LEN7S80 L

7. Kamaev D. R. Study of the effect of corrosaetive agents on the pluggingmaterial
destruction process. Topical issues of rational use of naturalresources. XVII
International forurcontest of students and youngresearchers. Under the auspices of
UNESCO. Scientific conference abstracts. Volume 1.-B%2

Ul s 62 2:62224.063622

Rct 3
13m [

=

IJrRcURrRL 3 fcCt
RHSU U H

L 3 Im
ul

— 5

sUé vl B llew?
R RUO

r. J . RGdzOI' joO, | .40¢. 13 QPG Ils ©Odzts o ,

RdzMisdlskzlsdzj WIsjcOLtsor Rlsjrndasdzsed?2, ALl Jd [

t smimd2MEO% AjJHIjBOYJW

E-mail: eil20117@mail.com

] MlOk! j HOdts GfdmMOdd) (sEYHSO fdcdts
Oed dzdzdls®. 1w©jddkh jmsosd dMSEmmisse j dzdz =
Cjodcosets BOjtedOdO WodW jlkmw dR ©HAdSEESH
weo dzw jlsfyw fkh jMise j dzdz” & leftfiadas T j dedhidats,e dl8 R ¢ f sdn
fstesHSteOL telzh O h jets ddeMlstckzdzj dz2s©® ddzlsj tco Odz
fsCter 57 ©OLodls?2 Mmdmlsj &s2 Istejh ddz, Hdw §f
tOMlso stesds  jet Wdd scOlsd, doOdetd hjj o
sOCYj o MkOk' | wOMMEsktejd tjLbkd Okr f
dzddzj 2dz" 7 twOL B tese dMEEMMmlse jdade" 7 BBLOL Yts¢

149



IOtV RE 1TrAavpnIM3ml R

stsdzmistelz € Isd o dats 2 sMmtse j dzdetsmls ' ftedBtstc O LS
zOGc telzy j dzd S It OL Wys@eb®PL § 8 oL ddsy des ko j dzo
dzOGc telzy j dzd v .

sdzs yjor j: Mmedstetdo 52 ttOMmlso to, Otec d dzdzd Is ™,
dzd dzj 2 dzsc s dzOB zm Odzd W .

INFLUENCE OF POLAR AND NON -POLAR LIQUIDS ON THE STRENGTH
OF ARTIFICIAL SAMPLES OF ARGILLITE

E.O. Ignatieva, V. A. Kapitong O. A. Nechaeva

Institute of Oil and Gas Technologies, SamSTU, Russian FederatiailE
eil20117@gmail.com

The article describes the procedure for preparing artificial mudstone samples. The
advantage of artificial samples over those cut from ogaterial is their uniformity, but it
should be understood that this is a significant simplification, since in downhole conditions,
after the impact of the rock cutting tool, the intervals composed of mudstones will be
covered with a developed system ofaks for which, when interacting with the drilling
fluid and its filtrate, the wedging effect will have the greatest impact. The article also
discusses the results of comparative studies of changes in the linear dimensions of artificial
mudstone samples dhe LSM 2100 device. The design feature of the LSM 2100 device is
the minimum loading of samples of 548.8 g (1.21 Ibs). It is also possible to increase the
loading mass.

Key wordsdrilling mud, mudstones, screes, collapses, linear swelling tester.
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