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Study of the influence of section lithology on the quality of cement stone
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Annotation.

This article presents a program developed to determine the inflegéneection
lithology on the quality of cement stone adhesion. Studying the adhesion quality of cement
stone is an important aspect in the design and construction of oil and gas wells. However,
the influence of lithological features of the section on thiglity remains a poorly studied
area.

Key words:quality of well casing, cement stone, Wolfram MathematicBLA&ell
casing, computer modeling methods.
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Fny6una,m | MowHocTs,m [Nutonorus KauecTBeHHas oueHka kpenneHus | KonniecteeHHas oueHka
KpenneHust
o. 504. FnHbI OrtcyTcrene 0.
504. 41. kb OrcyTcraue 0.
545. 93. Donomut Mnoxoe 0.23
638. 102. KamenHas conb |Mnoxoe 0.27
740. 94. nnHbI Mnoxoe 0.08
834. 765. AHruapuT OtcyTcreue 0.
1599. 85. AHrMapuT OtcyTcteue 0.
1684. 79. AHrMaput OTcyTcTBUE 0.
1763. 107. AHrMapuT OTcyTcTBUE 0.
1870. 48. AHrnaput OTcyTtcTBUe 0.
1918. 393. AHrMaput OTcyTcTBUE 0.
2311. 113. Honomut Mnoxoe 0.14
2424. 157. N3BecTHsK OTcyTcTBUe 0.
2581. 142. N3BecTHsAK OTcyTcTBue 0.
2723. 90. Meprens OTcyTcTBUE 0.
2813. 135. N3BecTHsAK OTcyTcTBUue 0.
2948. 159. N3BecTHsik Mnoxoe 0.14
3107. 296. Honomut YacTtuuHoe 0.66
3403. 40. Donomut Mnoxoe—vyacTuyHoe 0.4
3443. 37. Meprens OrtcyTcteue 0.
3480. 230. WaBecTHsak OTcyTcTBUE 0.
3710. 204. WaBecTHsak OTcyTcTBUe 0.
3914. 239. WsBecTHsak Mnoxoe 0.12
4153. 13. Donomut OTcyTtcTBUe 0.
4166. 7. Honomut OTtcyTcTBUe 0.
4173. 17. Donomut OTcyTcTBUe 0.
4190. 20. WNaBecTHsAK OTcyTtcTBUE 0.
4210. 32. N3BecTHsK OTcyTcTBUe 0.
4242, 85. N3BecTHsK OTcyTcTBUe 0.
4327. 127. FnuvHB OTcyTtcTBUe 0.
4454, 127. FnuvHB OTcyTcTBUe 0.633

Konuuectso paspesos = 15

Tunel nopopa B paspesax: MuHbl, Jonomut, KameHHas conb, AHruapuTt, NasecTHsk, Meprens

Konuuectso daktopos = 6

Fny6uHb! Mopoas! MolwHocTs | CpeaHessBeLeHHas oueHka
0.-545. nnHbL 504. 0.
545. - 638. Honomut 93. 0.23
638. — 740. KameHHas conb [102. 0.27
740. - 834. FnnHbL 94. 0.08
—2311. + 834. | AHruapuTt 765. 0.
2311. — 2424.| JonomunT 113. 0.14
2424. - 2723. | \aBecTHAK 157. 0.
2723. - 2813.|Meprens 90. 0.
2813. - 3107. [ 3aBecTHsK 135. 0.07
3107. — 3443. | NonoMmuTt 296. 0.53
3443. - 3480. |Meprenes 37. 0.
3480. — 4153. | aBeCTHsIK 230. 0.04
4153. — 4190. | QonomunTt 13. 0.
4190. — 4327. |U3BecTHAK 20. 0.
4327. — 4454 | NuHbI 127. 0.

HasBaHue paspesa |HabnoaeHus

FNuHbI 0. 0.08|0.

HDonomunut 0.23 0.14|0.53(0.

KameHHasn cone 0.27

AHIMAPUT 0.

WNasecTHAK 0. 0.07|0.04|0.

Meprenb 0. 0.

KomnoHeHTs! aucnepcum Yucro creneHeii cBo6oaLl | CyMMa KBaApaToB OTKIoHeHui | [ucnepcus
dakTopHas (MexypoBHeBasi) 5 0.164958 0.0329917
[ucnepcus owmbkn (BHYTpryposHesas) |10 0.158642 0.0158642
Monnas (o6was) 15 0.3236 0.0215733

OnbITHOE 3HaveHue kKpuTepus Ouvwepa FO°"-2.07963
[KpuTuueckoe 3HaueHue KpuTepus Ouwepa F'=3.32583 AN YPOBHA 3HAUYUMOCTU 0=0.05|

BeiBop: F°"<F*, gucnepcus pakTopHas M OMbITHas OQHOPOAHLI. BnusHue nutonoruum
Ha Ka4yecTBO UEeMEeHTUPOBaHUA HEe3Ha4YuMmo . PEKOMEHﬂyETCH He ucnonb3oBaThb
MHOrONOpUMOHHOE UEeMeHTUpoBaHue. ﬂQEepVITeJ'IbHaﬂ BEPOATHOCTbL BbIBOAA 95.%
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mybuHa,m |MowHocTb,M |JTuTonorus |KauectseHHas oueHka kpenneHus |KonuuectseHHas oueHKa KpenneHus
3950. 246. Honomut  [[noxoe 0.1

4196. 18. Meprenb | Xopoluee 1.

4214. 12. M3BecTHsK |YacTmuHo-xopoluee 0.81

4226. 34. W3secTHsk |YactuuHoe 0.66

4260. 21. nuHbI YacmmyHoe 0.66

4281. 30. Anesponut |MacmyHoe 0.69

4311. 80. FnuHbI YactmyHo-xopoLuee 0.75

4391. 126. M3BecTHsK |YacTMuHo-xopollee 0.81

4517. 133. M3BecTHsK |YacTMuHo-xopoluee 0.83

KonuyectBo paspesos = 7

Tunel nopog B paspesax: Jonomut, Meprenb, M3BecTHsK, MMnHbI, Anesponut

Konuyectso caktopos = 5

[ ny6uHbl Mopoap! MowwHocTb | CpeaHeB3BeLLeHHas oLeHKa

3950. -4196.|Jonomut  |246. 0.11 HasBaHve paspesa [HabnogeHus
4196.-4214.(Meprenb | 18. 1. [onomut 0.11

4214. - 4260.|U3BecTHsk |12. 0.735 Meprenb 1;

4260. - 4281.|MuHbI 21. 0.66 M3BecTHsK 0.735 0.811
4281.-4311.|Anesporwmr | 30. 0.69 MuHBbI 0.66 0.75
4311.-4391. ([nuHbl 80. 0.75 Anesponut 0.69

4391. - 4524.|U3secTHsk |126. 0.811

KomnoHeHTbI gucnepcumn Yncno cteneHelt ceoboapl |CymMa kBagpaToB OTKNOHeHWN | ducnepeus
dakTopHas (MexypoBHeBas) 4 0.849866 0.212467
Oucnepcus owmbku (BHyTpuypoBHeBas) | 3 0.006938 0.00231267
MonHas (obwas) 7 0.856804 0.122401

OnbiTHOE 3HaueHue kKputepus Ouwepa F°'=91.8708

KpuTnueckoe 3HaueHue Kputepus Ouwepa F=9.11718 ANSA YPOBHA 3HAUUMOCTU o=0.05

BeiBog: FO">F*, gucrnepcusa ¢pakTopHas M OMbITHAs HEOOHOPOMAHbI.

Ha Ka4yecTBO UEMEHTUPOBAHUA 3HAUYMMO. PGKOMeHﬂyeTCﬂ ncnonb3oBaThb

BnusHue nutonoruu

MHOronopunoHHoE UEMEHTUPOBaAHUE. uoaepMTeanaﬂ BEPOATHOCTb BbiBOga 95.%
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rny6uHa,m [MowHocTs,m | JluTonorns KauyecTeeHHas oueHka kpensieHns | KonmuectseHHas oueHka
KpernneHus
0. 534. Donomut OTcyTcTeyeT 0.
534. 36. Donomut OTcyTecTByeT 0.
570. 95. KameHHasn conb |OTcyTcTeyeT 0.
665. 88. KameHHas conb |OTcyTcTBYeT 0.
753. 102. ALl OrTcyTcTeyeT 0.
855. 762. AHMMapUT OTcyTcTeyer 0.
1617. 70. AHMApUT OTcyTcTeyeT 0.
1687. 83. AHMMAapUT OTcyTcTeyeT 0.
1770. 112, AHrapuT OTcyTcTByeT 0.
1882. 59. Lonomut OTcyTtcTeyeT 0.
1941. 394. HAonomut Mnoxoe 0.17
2335. 110. WN3secTHaK YactuuHoe 0.62
2445. 155. MN3BecTHsAK OrtcyTtcTByeT 0.
2600. 153. WN3BecTHAK OtcyTcTeyeT 0.
2753. 95. Aneeponur OtcyTcTBYyeT 0.
2848. 152. Anesponur MNnoxoe—vyacTuyHoe 0.44
3000. 140. UN3secTHAK YacTuyHo—-xopowiee 0.73
3140. 265. AHMApUT YacTtuuHoe 0.69
3405. 37. LonomuTt YactuuHoe 0.66
3442. 48. OonomuTt YacTtuuHoe 0.66
3490. 227 WNasecTHak YHactuuHoe 0.66
3717. 209. UN3secTHAK YacTtuuHoe 0.66
3926. 250. Donomut YacTuyHo—-xopoluee 0.73
4176. AT: WN3BecTHAK YacTuyHo—-xopoluee 0.86
4193. 12. WsBecTHsAK YacTtuuHoe 0.58
4205. 21, Meprenu Mnoxoe-4yacTuyHoe 047
4226. 23. WNsBecTHAK YacTuuHoe 0.66
4249. 31. MNnHB! Mnoxoe 0.25
4280. 79. Anesponut Mnoxoe—vyacTuyHoe 0.52
4359. 129. FnvHB! Mnoxoe-yacTuyHoe 0.52
4488. 127. KBl YacTuuHo—xopoluee 0.88
4615. 257. kbl OtcyTcTeyeT 0.
Konuyecrso paspesos = 18
Tunel Nnopog B8 paspesax: [Jonomut, KameHHas conb, MuHbl, AHmapuT, NasecTHsk, Anesponut, Meprenu
Konuyecreo caktopos = 7
Fny6uHb! Mopoasb! MouwHocTe | CpeaHessselweHHan oueHka
0. -570. Lonomut 534. 0.
570.-753. KameHHasn conb | 95. 0.
753. - 855. nuHb! 102. 0.
—1882. + 855. | AHruaput 762. 0.
1882. — 2335. | JonomuTt 59. 0.085
2335. - 2753. | isBecTHsAK 110. 0.206667
2753. - 3000. |Anesponut 95. 0.22
3000. - 3140. | MssecTHAK 140. 0.73
3140. — 3405. | AHruaput 265. 0.69
3405. - 3490. | JlonomuT 37. 0.66
3490. - 3926. | MissecTHAK 227. 0.66
3926. - 4176. |JonomuT 250. 0.73
4176. — 4205. | UaBecTHSK 17. 0.72
4205. — 4226.|Meprenun 21. 0.47
4226. — 4249. |IaBecTHAK 23. 0.66
4249. — 4280. | MnuHbI 31. 0.25
4280. — 4359. | Anesponut 79. 0.52
4359. — 4616. | MNuHbI 129. 0.698641
H. Habnoa
Aonomut 0. 0.085|0.66 0.73
KameHHas conb 0.
MNnHBL 0. 0.25 |0.698641
AHrMapUT 0. 0.69
Wa3secTHsk 0.206667 0.73 |0.66 0.72|0.66
AnesponuTt 0.22 0.52
Meprenun 0.47
KomnoHeHTbl aucnepcun Yucno creneHen ceoboabl |Cymma kBagpaTos OTKNoHeHui | Qucnepcus
DakTopHas (MeXypoBHeBas) 6 0.543765 0.0906275
Auvcnepcus owmnbkn (BHYTpuyposHesas) |12 1.1586 0.0965497
MonHas (o6uwasn) 18 1.70236 0.0945757

OnbiTHOE 3HaueHue Kputepus Ouwepa F°"-0.938662 |
|KpuTnueckoe sHaueHue Kputepus Ouuwepa F -2.99612 ANS YPOBHA 3HAUMMOCTU «-0.05|

BeiBOn: FO"<F*, gucnepcus ¢akTopHas M ONbITHas OAHOPOAHbI. BnuaHue nuTonoruun
Ha KayecTBO UEMEHTUPOBAHUA He3Hauumo. PekoMeHayeTca He ucnonbsosaTb
MHOI ONOPUMOHHOE LEMEHTUP - A T BEPOATHOCTbL BbiBOAA 95.%
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INVESTIGATION OF THE STRENGTH OF ARTIFICIAL ROCKFALL
SAMPLES IN A MIXTURE OF CLAY SUSPENSION AND LIGNITE

E.O. Ignatieva, I.Y. Averin
Institute of Oil and Gas Technologies, SamSTU, Russian Federation

E-mail: eil20117@gmail.com

The article presents an algorithm for the preparation of artificial rockfall samples.
The purpose of this article is to review the results of a study of changes in the linear
dimensions of artificial rockfall samples on the LS00 device, which interact with a
mixture of lignite and clay suspension. The design feature of the LSM 2100 device is the
minimum sample loading of 548.8 g (1.21 Ib).

Keywords clay suspension, drilling mud, lignite, mudstones, scree, collapses, linear
swelling tester.
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Abstract. Casing running is one of the most important operations during well
drilling, since the quality and reliability of borehole isolation from surrounding formations
depends on it. Traditionally, casing strings are runguaihook hanger and elevator, which
requires a lot of time and resources, and also increases the risk of casing damage ant
sticking. However, in order to improve efficiency and safety, special CRT (Casing
Running Tool) casing running systems have beenldeed to allow the casing to be run
with rotation, flushing and cementing using the top drive of the rig. This article examines
the CRT casing systems in various fields and assesses their advantages and disadvantag
over conventional methods.

sdzt yj o oOsHNABH dz' | S mdztsdeder , MmdMilsj &RT, MY kzf
Casing Running Tool ,{tsinhpPdagdsr j tfclze®yddf zd
MCoO)yddgr, dBsHEZAd LORo0OISO d otOh jddw, dL da
BOh d©ZOC

Keywords: casing strings, CRT casing rigging systems, Casing Running Tool,
casing strings, running and lifting operations, WS insulation.

steOHdyd sdedzOw" MmdMmlsj BO MTEMEO BBMOH -
Ctos Csotsets fsHO jMO d 1 dzj o OlststgjOnls o Wls tso tolg tefzjj
tej Mztemse , O OS]y o hOjl tdME ftsote X HI

I yjdvn fmerhjddw 1 WWiClkdedssfyilsd d
M jyqod d@ j Mmdmsjd MizmMSO GBMOHM & 5
fedojHjddr | dOLEdBsEstcBEOEBMOH dZOY § s dzts dzd
mMfem¢ M owOh jddjd, ftesd eCts2 d yYj Bj dsdtet
Brtctsots? LipOdseCd [ 2

tdMezdg® 2 odH MdMmlsj &' MY ddingronimodOH dz & € &

[ dzv f tsded &3O dedORT fildfifHsld dg'f ts d3WisdglAflds & tstgy dzd € Is
fsMlsOo dzv j isets SBSEZHB Oded™, dL YjeE Mehlst

sdMmisjdsr MiEMSO ©BMOHdY 7 Ctodsdzdz CRT
ddzhistekdzj delsso, Colttrj bkilsOdos dds 0% sfv  dO
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fsLotdvels ikh spldpoddss? f§isistdzdz M ot O j
Yd B4 delsdtetso Oded § 3.
1d3d ftedejHjdr dzgj Cssster j ftodkjter ddzin
Cdzsdzdz CRT:
[SHEd d 2 ®joodduyimSd EftOodwjdr 2 ddz
Cdzsdzdz DWCRT .
O edMmMlsj BO MfkMECO B MEMZ d&dve sdz® dzdp s H dfwdzd
otcOn jdzd j &8 dzO0 Blztetseor 7 EkMlsOdatsoa COR M o j tc.
O udMmisj BO MIEMSO tBMOHM & Stdsdd )  dj ¢
EfteOodzjdzgdj 3 CRTe, tedfy. 2: 1t (ddztse
By jls dMfsd Lo Ol M H o BHfeH&GOsss HDA
Bd3.

O«

t Mk dEm ds ] 5O M EMC O 5§ GHeds'c R HIctOdztslxiEdg | i Sidds [z |

Rdzflstoldsj dzls 1sOCY ] d&jijls oL By dshls:!
Yj destcOd dr 2 COdzOdz d fsHS dz yOls! v ¢ fdMls
Mtsd Hddzj ded 2 .

[Mdzsoder | ROwLOCkjtedhisdSd d §OLO®)  str
CRT ftojHufmlOodjdd o kOBd 1:

UOB &zd-MOEDCIsjedMisdscd d §OLOgiIster Mdmisj d3 Mt

sy |1 sadaod [ IP8 L [ ocngsow| [ ocndsod d
ndmsy GoswekL{ "8 P curL sydEhg| cerbv 2 ds
DWCRT | 120690 114762 13 00085 000 17 600115 200
CRTMD| 120420 178508 13 00650 000 17 60067 700

CRTe 500 114194 40 000 54 200
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l®mlsster &, Mddy0jlhY tdhnS fedioOkO § 5t
dmlsj & MEEMCO SBMOHM R CtdtddkH GRT &6kt
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Zdsd dz n OjIs Istejdedy d@EiMYHE BMOHAS?2 Ist
otcOh OjIs LOCdZddzdo Odedy ddzd ftedn o Ol ¢
Qsdtbeteqwqoltealz@dsd; tcjL! Bt n MmtsjHddz dad

¢ s dzls to ts dzv Yylsts MmMdzdy 04l tedme ftso
q{lslﬁjmmwyasjlsﬁjw dzOH j y dzsfls! d BJ LT O

lstejls: da, fworhOjlmw d UMK &RED ke s
kjdi MfEMSCO BMOHM °n Ctdsdd CRT ftjHt
4 dzd j ZzO0 BMOHdB2 ¢ tsdzts dzdzd fted §ishd
Ste' | kMlsOdOe dzdeo O¢ syw dzO B Oh BOSC B MOH
Hisdzy Ols! wéde) dzd jL MEzp BB sHJBSMIsd o' IsOME «
jdvls' jj BRtdd ds?2 Csdsdds?2, yks Msc
rhOjls LWWjClkdo detsfls! Bltej dedw .

Iyjlkey wlsr o, MsCwOh Os sfw L OO’ d&O B
KOS CO¢ fjdibPakd) dedgi 4 M tesMmiskzs o dzOH j ¥y del
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&j bktjBkjls yOmkstses seMdzydoOddy J 6] &S
SBMOHdY R Ctdsdzdz CRT bkdkjde hOsls (L desh d §tse
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My jylsy~deds My dylsj ~ded ¢ G
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wodzws Isfgw f jtemf jCIlsdods? IsjRndatsdztsedj 2 Hdzw B

sdMmlsj g’ MIEMSO SBMOHM 7 Codsdd CRT kf
B MsstesyHijdd¥s o (6MMdd d LO kejxtd,
5 dzgj Ctslstster 7 gL SOCHR fsjShse.

10dzi d  wjojtedtsets sOMYdw, Wodzw s g
dzi WIsj cOL s R 3 Miststetsy H j dzd 2 ) Bdteg . RMY &
C sdztsdzdz DC RiTdz"M B zte j ded W  dzO tsB MOH dets?2 € tsdzts dzdzj .
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