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HOBBI IYTh CUHTE3A 1,3-ITPOU3BOIHBIX TIMPA30JIA PEAKIIUEN
1-AJIKNJI-2,3-JUXJIOPTITPOITAHOHOB C ®EHWITUAPA3ZUHOM

Mammanos J.U.

Hoxmop xumuueckux Hayk, npogheccop xapedpvl “Xumuueckas mexHono2us, 6mMopuyHas nepepabomra u
akonozua” A3TY, Baky, Azepbatiodxcan

I'yceiinoBa B.A.

Jluccepmanm, 3aeedyiowas rabopamopueti kagpeopuvl “Xumuueckas MexHoI02usl, 8MOPUUHAs nepepa-
bomxka u sxonoeus” A3TY, baxy, Azepbatioxcan

KOcy6oB @.B.

Jlokmop mexnuueckux nayx, npogheccop, sasedyiouel kagheopsl « Xumuueckas mexHoaio2usl, BMopudHas
nepepabomra u sxonoeusy A3TY, baxy, Aszepbatioxcan

Hcmaiinosa C.I'.

Kanouoam xumuueckux nayx, ooyenm kagedpsi «Xumuueckas mexHonioeus, 6MopULHAas nepepabomra u
axonoeus» A3TY, baxy, Azepbaiioxcan

https://doi.org/10.5281/zen0d0.6992166

Absract

The reaction of carboxylic acid chlorides with ethylene in the presence of an AICl3 catalyst at a temperature
of -10 + -15°C in a dichloroethane medium, 1-alkyl-2-propen-1-ones were synthesized, which were converted by
chlorination in a CCls medium at a temperature of 0 + -5°C to the corresponding 1-alkyl-2,3-dichloro-1-
propanones. The resulting dichloroketones are thermally stable compounds and are identified by distillation under
vacuum. 1-Alkyl-2,3-dichloro-1-propanones with phenylhydrazine in toluene form 1-phenyl-3-alkylpyrazoles.
The most probable mechanism for the formation of the pyrazole ring is proposed. The structure of the obtained
pyrazoles was confirmed by the data of IR and NMR'H spectra and the determination of physicochemical
constants. Thus, a preparative method for the synthesis of 1-phenyl-3-alkylpyrazoles was developed for the first
time.

AHHOTALUA

Peakuueii x1opaHruapUI0B Kap60HOBHX KHCJIOT C OTUJIEHOM B IIPUCYTCTBUH KaTajan3aTtopa AICl; IIpU TEM-
neparype -10 +-15°C B cpezie AMXIJIOpITaHA CHHTE3UPOBAHBI | -aIKHJII-2-TIPOTIeH-1-0HbI, KOTOPBIE XJIOPUPOBAHUEM
B cpene CCly mpu Temmeparype 0 + -5°C OblIM NpeBpaIleHbl B COOTBETCTBYIONIHE 1-anKkuii-2,3-quxiop-1-npormna-
HOHBI. [loJTydeHHbIC AMXJIIOPKETOHBI ¢ (EHWITHAPA3UHOM B TOJIyoJe 00pa3yroT I-deHuni-3-aaKuImupa3osl.
CTpoeHHe MOJTy4EHHBIX TTUPa30JI0B NoATBep X IeHbl JaHHbIMU UK 1 AMPYH cniekTpoB 1 onpeiesieHeM (pU3HKO-
XUMHNYECCKUX KOHCTAHT.

Keywords: carboxylic acid chlorides; electrophilic addition reaction; chlorination of o,-unsaturated ketones;
1-alkyl-2-propen-1-ones; 1-alkyl-2,3-dichloro-1-propanones; 1-phenyl-3-alkylpyrazoles.

KoaioueBble ciioBa: peakiys 3JeKTPOQIILHOTO [TPUCOSINHEHHS; XJIOPHPOBAHHUE 0,3 -HEHACHIIIEHHBIX KETO-
HOB; 1-anxun-2,3-auxnop-1l-nponanonst; 1-¢peHn-3-anKuimupasonsl.
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Beenenne. [1onmxiopkeTOHBI, COJEpkKAIIUE aK-
TUBHBIC (QYHKIHMOHAIBHBIC TPYIIIIEI, TAKHE KaK aTOMBI
XJIOpa ¥ KapOOHWIbHAS TPYIINA SBJISIOTCS BAXKHBIMA U
MEpPCIIEKTUBHBIMU COCAMHEHUSIMU Ul CUHTE3a 0O0JIb-
IOr0 YHCJIa MOJU(YHKINOHAIBHBIX COEIUHEHHH, B
TOM 4HCJIe, JUI1 MOCTPOSHHS MATU- U IECTUYJICHHBIX
TETEPOILMKIIOB ¢ OJHMM WK ABYMs reTepoaromamu [1-
6]. BO3MOXXHBIM MyTEM CHHTE3a MOJUTalOreHKETOHOB
SBIISICTCS PEAKIHUS JIEKTPOYUIBHOTO MIPUCOCTUHEHUS
XJIOpPAHTHAPHUIOB KapOOHOBBIX KHCIIOT C HEHACHIIICH-
HBIMH yTJIEBOIOPOIaMH M MX TaJIOT€HIIPOU3BOIHBIMHA B
MPUCYTCTBUH KaTaJU3aTOPOB THMA KHCIOT JIpiomca
(peakmust Konnakosa-Kpanusuna) [1,5-8]. Ucmomns3o-
BaHME B ITUX PEAKLMSIX XJIOPAHTHIPUAOB TaJoreH3a-
MEIIEHHBIX KapOOHOBBIX KHCJIOT YBEIHMYHBAET (YyHK-
[MOHATBHOCTD TOIYYCHHBIX TAJIOreHKEeTOHOB [5,9-11].

Peaxuyst B-X7I0pBUHHUIKETOHOB C THAPA3UHOM, all-
KWJI- ¥ apWITHIpa3uHaMH U3BECTHA KaK CIOCO0 Moy-
YeHHS 3-alIKUIIIHUPAa30JIoB U 1-apuii(aikui1)upa3odios,
MpeICTaBUTENEH Ba)KHEMIIEro Kiacca COEAMHEHUH,
IIHPOKO HCIIONB3YEMBIX B KadeCcTBE IMONYNPOIYKTOB
JUTSL CO3TaHUS KPACUTEIIeH, MaTEPHAIOB JIJISI OTITOYJICK-
TPOHUKH, TECTHUIMIOB, MEIWINHCKUX IIPEIapaToB U
np. [12-16]. [ToaToMy MOMCK HOBBIX PEAKLIUOHHOCIIO-
COOHBIX HACHIICHHBIX M HEHACHIIEHHBIX TaJIoTeHKe-
TOHOB JUI1 TIOCTPOCHUS NHUPA30JBHOTO IUKIA Tpea-
CTaBJISIET, KAK HAY4YHBIH, TAK U IPAaKTUYECKUI HHTEpEC.

Henpro HacTosmiel paboOTHl SBIsSETCS CHUHTE3 |-
(heHm-3-amKUINMpasoioB MyTeM B3aUMOICUCTBHS 1-
ankmi-2,3-nuxinop-1-nponaHoHoB ¢  QeHMITuaApasu-
HOM.

JKcnepHMeHTATbHAA YaCTh

UK crektpsl cHATHI Ha criekTpomeTpe MR-20 B
BHJIE TOHKOTO ciios, a crekTpsl SIMP'H ma npuGope
«Bruker AM-360» (360MI11), BHyTpEeHHUIA CTaHAAPT —
I'MJC umun TMC.

Hcxonnble XJI0paHTHAPHIBI KAPOOHOBBIX KHC-
JI0T |B-A OBUTH MOTyYEHBI B3aUMOAEHCTBUEM COOTBET-
CTBYIOIIMX KapOOHOBBIX KHCJIOT C TPEXXJIOPHCTHIM
¢dochopom MK XITOPHUCTHIM THOHWIOM IO METOIHKE
[17].

1-Ankua-2-nponeH-1-ousl 116-1 Osumm cuHTE3H-
posasnsl o meromuke [10], a meTunBuHMIKETOH (1la)
HCIIOJIb30BaH KaK NPOJAXKHBIM Ipernapar ¢ MapKou
“x.4.”,

1. Honyyenue 3,4-1uxnop-2-6yranona (111a). 7
r (0,1 monp) cBexenepernaHHoro 3-0yren-2-ona (11a)
u 20 ma CCly momemnanu B XJI0paTop U OXJIAKAAIH 10
temneparypsl 0 + -5°C. Uepes xyiopaTop npomycKaiu
cabbIil TOK XJIOpa, MOJIYYEHHBIH B3aUMOJIECHCTBUEM
KOHIICHTPUPOBAaHHOH coistHOM KkuciaoTel ¢ KMnOs.
OOBIYHO B KOHIIC PEAKLMH IOTJIOLIEHHE XJIOpa PE3KO
YMEHBIIACTCS U TIOSBIISIETCS JKeNTask oKpacka. Peakim-
OHHYIO Maccy ObIcTpo oOpabatsiBamu 10%-HBIM pac-
TBOPOM THIOCYNb(haTa HATPHUs, POMBIBAIN BOJOH U
BeIcymmBanu Hax O0e3BogHbiM Na,SO4. PactBOpuTenn
YIS BOJIOCTPYHHBIM HAaCOCOM, a OCTaTOK Iepero-
HSUTM TIOJ BakyyMoM. HekoTopble XapaKTepUCTUKU U
BeIXON 3,4-muxinop-2-6yranona (llla) mpusenensr B
Tabmuue 1.

ITo BeIIIEyKa3aHHOMY METOAY MOIy4eHsI 1,2-1u-
xmop-3-nerranon  (I1I6),  1,2-muxmop-3-rekcaHOH
(I11B), 4-merun-1,2-nuxnop-3-nenranon(llir) n 1,2-
nquxiop-3-rerrradoH (111x), XxapakTepucTUKy 1 BBIXOIBI
KOTOPBIX NPUBENICHBI B Ta0muIe 1.

Ta6muma 1
Xapakrepuctuku coequnennii ll1a-a, 1Va-n
0
CoevHenMe R (M{Z";’TST) néo dfo Brixoz, %
*Illa Me 46-48(10) 1.4625 1.2921 95
116 Et 64-66 (10) 1.4610 1.2262 96
1153 Pr 76-78 (8) 1.4601 1.1771 92
IIIr i-Pr 73-74(7) 1.4585 1.1712 94
iz Bu 94-96 (10) 1.4570 1.1337 91
IVa Me 126-128(10) 1.5755 1.0971 62
V6 Et 133-135(10) 1.5745 1.0612 64
VB Pr 128-130(5) 1.5705 1.0542 65
IVr i-Pr 126-128(5) 1.5695 1.0422 66
IVn Bu 137-139(5) 1.5670 1.0353 63

*Jlureparypubie gaHubie [18]: Tin=57(14); nle =1.4628; diB =1.2930

DneMeHTHbBIN aHanmu3 quxinopkeronos 1la,0,1 mo-
Ka3aHbI B Ta0ONHIIE 2.

2.Cunte3 1-¢penna-3-mernanupasona (IVa). K
pactBopy 17.3 t (0.1monp) penmnruapasuaa B 50 mi
TOJTyOJIa TPH KOMHATHOHN TEMIIEPATYPE U IepEMEITHBA-
Huu npubasisum 7.1 r (0.05 monb) 3,4-nuxiop-2-0y-
taHoHa (IIIa) pactBopenHoro B 10 M Tosryona, Harpe-
BaiM npu Temneparype 85-90°C B TeueHune 5-6 gacos,
OXJIOKIAJIH, TPOMBIBAIIM BOJIOH, CMEIIUBAIHN C dPHP-
HBIMH BBITSDKKaMHu (2x50Mi1) 1 cymaT Hajy 0e3BOIHBIM

Na;SO4. PacTBOpHTENN OTrOHSUIIM, @ OCTATOK IEPEro-
HSUTH B BaKyyM€ B TOKE a30Ta | IMOTyYWIIH mupas3on [Va
(Tabmuma 1).

ITo merony cunresa IVa nomyuenst 1-¢pennn-3-
stiwinupason  (IV6),  1-penun-3-nmponuimupason
(IVB), 1-benun-3-monpommrmupazon (IVr) u 1-de-
Hun-3-0yrunnupason (1Va), HekoTopble XapakTepu-
CTHIKH U BBIXO/IbI KOTOPBIX ITPUBEACHBI B TaOHIIe 1.

JlaHHBIE  JIEMEHTHOTO  aHajk3a [HPa30JI0B
I\VVa,0,1 moka3ansl B Tabiue 2.
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Tabauma 2
DyeMeHTHBII aHaau3 coennuenuii Ila, 0,1, 1Va, 0,0
Coennu- Bpyrro- C,% H, % Cl, % N, %
HEHHE hopmyna Haiin. Beru. Haiin. Breru. Haiin. Brr4g. Haiin, Brr4.
Illa C4HeCIO 34.01 34.04 4,22 4.26 50.29 50.35 - -
116 CeH10CI20 42.55 42.60 5.96 5.92 42.08 42.011 - -
11his C7H1:CI;0 45.94 45.90 6.51 6.56 38.86 38.80 - -
IVa CioH10N2 75.89 75.95 6.38 6.33 - - 17.68 17.72
V6 CoH1uaN> 77.38 77.42 7.55 7.53 - - 15.01 15.05
IVn Ci3H1sN> 78.06 78.00 7.96 8.01 - - 13.94 14.00

PesyabTaTrel M ux o0cy:xkaenue. Bzaumopeii-
CTBHE THJPA3UHA M €T0 MPOU3BOIHBIX C 0,3-HEHACHI-
IICHHBIMU KETOHAMHM MPHUBOJAAT K MOJYYCHHUIO MPOU3-
BOJIHBIX TUPA30JINHA, a C J-XJIOPBUHUIIKETOHAMH 00pa-
3YIOTCS MUPa3obHbIe coenuHeHus [3-5,19-24]. B atux
PEeaKIuax WCIIONF30BaHME O, 3-HEHACHIICHHBIX KETO-
HOB 00JTee MpUeMIIEMBIM, TaK KaK OHH [0 CPAaBHEHHIO C
B-XTOpBUHIIKETOHAMH CHHTE3UPYIOTCS JOCTYIHBIMH
Meronamu [25].

Hamu 1 cuHTE3a MPOM3BOIHBIX MHpa3oia, Kak
WCXOJIHBIE COCMHEHNS, ObIIIH HCIIOJIB30BaHBI | -aJIKMII-
2-nponen-1-ousl (lla-x), momxydeHHbIE 35IEKTPODOUIB-
HBIM MPUCOETUHEHHEM XJIOPaHTHAPHIOB KapOOHOBBIX
kucnot (I16-1) k atuneny B mpucyrcteuu AlCl; mpu
TeMIepaType

-10+-15°C B cpene muxiopITaHa WK XJIOPUCTOTO
MetmieHa (cxema 1) [10], a Taxke mpoxaxHerii 3-0y-
teH-2-0H (11a).

Cxema 1.
“\ﬂ/d Cl R
AlCI t
+ CH; = CH» —3> \H/\
0 -HCl 5
16-1 0 II16-n
R= Et(6); Pr(s); i-Pr(r); Bu(x).
Henaceimennasie keToHs! |1a-11 xopupoBaHueM B
cpene CCls mpu temneparype -5°C npeBpalieHsl B CO-
OTBeTCTBYyIOIIME 1-ankun -2,3-nuxnop-1l-nmpomnaHoHbl
(Illa-m, cxema 2) [6,10].
Cxema 2.
cl &
+Cls B +3NH,-NHC¢Hs (Tomyom) / \
Na-g —» N
Eel ~2CsHsNH-NH,-HCI S
Il a-1 |
CeHs
IVa-n

R=Me(a); Et(6); Pr(s); i-Pr(r); Bu(x)

CunTtesupoBanHbie quXjIopkeToHbl Illa-n sBis-
FOTCSL BECbMa TCPMHUYCCKH YCTOWYHMBBIMH COCTHHCHH-
SIMA U HICHTH(OUIUPYIOTCS MEPETOHKOW MO BaKyy-
MoM. CrabmibHOCTh auxiopkeToHOB llla-m moxHO

OOBSICHUTH OTHOCHUTEIIFHON yCTOWIMBOCTHIO IIPOMEKY-
TOYHOTO COEAMHEHHSI-3HOJA, CTAOMIN3UPOBAHHOTO 32
cuert p,n-3¢ddexra aroma xs10pa, HAXOAIIETO Y O-yTIIe-
poaHoTO aroma (cxema 3).

Cxema 3.
/:c}: Cl: iCl:
R-ﬁ—CH'CHQCl‘—P R_(I:E)_CH_CHZCI 1—»R-(|3=C-CH2C1
:,\H‘“*O O O ',:H

Huxnopkerons! [Ila-1 ¢ peHnnrnapazuHom B To-
JyoJe Npu HarpeBaHUHM 0Opa3yroT COOTBETCTBYIOLINE
1-penun-3-ankunmumpazons (IVa-z, cxema 2).

Crpoenune mupasonoB |Va-a moarsepkaeHsl 1aH-
ueivu UK, SIMP!H CcrieKTpOB M 3JIEMEHTHBIM aHaJIu-
30M.
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B UK crnekrpax nupazonos 1Va-n oOHapy)eHBI
CIIe/IyOLIMe XapaKTepHbIe ISl HPa30JIbHOTO KOJbla
nosockl nornomenus (cmt): 3040-3080 (ven ); 1550-
1560 (vc=c.c=n); 820-830 (8cn), a BaleHTHBIE KOJeOa-
HUS JIBOWHBIX CBSI3H OCH30JBHOTO KOJBILA ITOSIBIISI-
1otcs B obmactu 1500-1600 cmt.

SIMP'H cnektpsl nupasonos 1Va,6,1 comepxar
CUTHAJIBI TIPOTOHOB MUPA30JILHOTO KOJIBIIA B 00JIACTIX
(8, m.11.): 6.10-6.14 (1H, g, C*H); 6.8-7.0 (1H, c, C°-

H), a mporoHbl GEH30JbHOTO KONBLA MOSBISIOTCS B
BHJIE MYJbTHIUICTOB B o0Onactu 7.2-7.5 m.1.

OjeMeHTHBIM  aHanu3  nupaszonoB  1Va,0,n
(Tabmuiia 2) MOKa3bIBACT, YTO B ITUX COCAUHECHHSAX OT-
CYTCTBYET aTOM XJIOpA.

OCHOBBIBaACh Ha JUTepaTypHble NaHHbIE [21] u,
[0 HalleMy MHEHHIO, 00pa3oBaHHE NHPa30JEHOTO
LUKJIa HAYMHACTCS C TOJIy4YEHHUEM ITPOMEXYTOUHOTO
THIpa3oHa AuxiopkeToHoB |lla-1, koTopsie B namsHeH-
IIEM TE€TEPOLUKIM3UPYETCS B MPOU3BOIHBIE THPA30JIa
(cxema 4).

Cxema 4.

+NHNHC¢Hs
ITa-o >
-H20
s - -
Cl
— 74 H
N\ o
NH
i | _
CsHs

Takum o00pa3oM, BHepBble pa3paboTaH METOA
cuHTe3a  1-(heHMII-3-aJIKWIIMUPa30I0B  B3aMMOJCH-
cTBHEeM |-ankmi-2,3-auxiop-1-mpomnaHoHoB ¢ (heHmI-
THAPA3HHOM.
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Abstract

The article presents the development of the author's remote audio course based on the educational and meth-
odological complex "The Road to Russia", describes the features of creating and selecting material for the prepa-
ration and implementation of this project.

AHHOTAN NS

B COBPEMECHHBIX pCaiuidX OJHHUM M3 OCHOBOIIOJAraromimx yMeHI/Iﬁ npernoaaBaTeiid CTAHOBUTCA YMEHUE CO-
3/1aBaTb BQ)(I)GKTI/IBHLIG JAUCTAaHIHUOHHBIC KYPChI, JAaOIIHUE BO3MOXKHOCTL CTYACHTAM, HaXOAAIMUMCA Ha MOMCHT
Ha4yajia O6y‘I€HI/IiI 3a npeAciaMu CTpaHbl U3Yy41acMOrI'0O sA3bIKa, IMIPOAOJIKATH HOJIHOL[GHHLII;'I npouecc 06y‘16HI/I$I. B
CTaTbe NMPEACTABJICHA pa3pa60T1<a ABTOPCKOI'0 JUCTAHIIMOHHOI'O ay/JUO KYypcCa, 6a3I/Ipy}OH.IGFOC$I Ha y‘I€6HO-M6TO-
JUYCCKOM KOMIIJIECKCE «I[opora B POCCI/IIO)), OITHCBIBAIOTCA OCOOEHHOCTH CO3J1aHUA U Hoz[60pa Matepuaia st
IMOJATOTOBKHU M pe€ain3aliur 3TOT0 MMPOCKTA.

Keywords: distance learning, author's course, foreign students, bilingual education, listening, audio materi-
als, audio files.
KiroueBble cjI0Ba: IUCTaHIMOHHOE 00y4eHHUe, aBTOPCKUI KypC, HHOCTPAaHHBIE CTYACHTHI, OMIMHIBAIHOE

oOyueHne, ayAupoBaHHe, ayJuOMaTepHabl, ayAn0o(Qanibl.

Oco6eHHOCTBIO0 00yUeHHsI HHOCTPAHHBIX CTY/CH-
TOB BO BCEX By3aX MHpPa B IOCJICIAHUE TOJBI SIBISETCS
AKTHBHOE BHEAPEHHE U HCIIOJIb30BAHUE JAUCTAHIHOH-
HBIX TeXHOJOrMid. CaMbIM 3HAUYMMBIM YMEHHEM NPEIo-
JlaBaTeNsl CTaJll0 yYMEHHE OPraHH30BBIBATH IMPOLECC
00y4YeHHUs] HMEHHO B JHCTAaHIMOHHOM Qopmate, yme-
HHE HE TOJBKO MOATOTOBUTH MaTepHall, MOIXOISIIHI
Juist ’H(QOPMALIMOHHBIX TEXHOJIOTHIA, HO U CHCTEMaTH-
3UPOBaTh, 3arPy3UTh U IPOKOHTPOIUPOBATH €O OCBO-
€HUE CTYJEHTAMM B peXUME OH-IalH. B cBoro oue-
pelb, OJIHUM U3 TJIABHBIX YMEHHH CTYJIEHTOB CTaJo
yYMEHHE I0JIb30BaThCs AMCTAHIIMOHHBIMU TEXHOJIOTH-
SIMH, YMEHHUE YYUTbCS B TaKOM pexkume. Hu uis koro
HE CEKPET, YTO MHOT'HE ITPENO/IaBaTeIN By30B CUUTAIOT
JaHHBIN popMat 00ydeHHs BBIHYKIEHHOH Mepoii, 00y-
CJIOBJICHHOH HEOOXOIMMOCTBIO IPOJIOIDKATE 00yUYeHUE
B HENPOCTHIX YCJIOBHSX. B cBOMX mpenbIaymux uccie-
JIOBAHMAX MBI YKa3bIBaJIM HE TOJBKO HA ILTIOCHI, HO U
Ha HECOMHEHHbIE MUHYCHI Takoro o0y4enust. Ho ¢ kax-
JIbIM TOJIOM TaKUX «MHUHYCOBY» CTaHOBHUTCS BCE
MeHbliIe. J[eno He TOIbKO B TOM, YTO MBI IOCTENIEHHO

IPUBBIKaeM K TakoMy ¢Gopmary, ¥ He TaK OCTPO pearu-
pyeM Ha «IHCTaHT», AEJI0 B TOM, YTO, YJIHUTHIBAS
BCKPBIBAIOIINECS HEAOCTATKH TAKOM CHCTEMBI, IIPEMO-
JlaBaTeNl pa3padaThIBAIOT HOBBIE YPOKH, IPOTPaMMBI,
WHTEPaKTUBHBIE ITPE3EHTAINH, 0pa0aTHIBAIOT CO3/IaH-
HBIE KypCBHI U ITOCOOMS, HO C Y4E€TOM OIIbITa Mpernoja-
BaHUs OH-NIAIH B NPEABIAYIINX CEMECTpax. Tak pox-
JAFOTCS HOBBIE TPOEKTHI B OPTaHM3AIUH AUCTAHIINOH-
HOTO OOydYeHHWs, HOBBIC HWJEH, HOBBIH (Hopmar
MIPOBEPOYHBIX U KOHTPOJIBHBIX paboT (MHTEepaKTUBHBIE
TECTHl ¥ OH-TIAWH 3aJ1aHus1), B CHIIy TOTO, 4TO OTpabo-
TaHHBIA TOAAMU TPAJULUOHHBIN NIOAXOM HE JAET BO3-
MOJKHOCTH Peau30BaTh 00y4UeHNE B OJIHOW Mepe.
Hcxons u3 COBpEMEHHBIX peanuil, IpenojaBaTe-
nsimu CamI’MY Oblia poBezieHa paboTa 1o Co3JaHuo
aBTOPCKOT0 AUCTaHLMOHHOTO Kypca o PKU ans uno-
CTPaHHBIX CTYAEHTOB |- 0ro Kypca OMIMHTBIBHOTO (a-
KynbTeTa. Pabora mo-mpexxHemy Oblia HaleleHa Ha
(opMHpOBaHHUE S3BIKOBBIX HABBIKOB 1 KOMMYHHUKATHB-
HBIX YMEHHUH B CHTyallusAX IIOBCETHEBHOM KU3HH. Y POK
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JOJDKEH OBLIT BKIFOUATh B ceOs JIEKCHKO-TpaMMaTHIe-
CKHH OJOK, yNpaXHEHHS, JUATOTH, TEKCTHl I UTe-
HUSL, TEKCTHI JJIsl IPOCITYILIMBAHMSI, KOHTPOJIbHBIC 33/1a-
HUs. TakuM oOpa3oM, HEOOXOJMMO OBIJIO COXPaHUTH
TpaauIOHHOE TpeboBaHue K npenoaaBanuio PKU u
€ro MarucTpaJbHOE HalpaBJIeHUE - 00yUeHHE YEThIPEM
BUJIaM PEUEBOM AEATENIBHOCTH: ayJUPOBAHHUIO, FOBOpE-
HHUIO, YTE€HHUIO, MHCbMY. B OCHOBY IMCTaHIIMOHHOTO
kypca PKU B Cam['MY 06511 mostoskeH y4eOHO-METOAH-
yeckuit komIieke «/lopora B Poccuro» B.E. AHTOHO-
Boii, M.M. Haxabunoit u ap. OTBeuas TpeOOBaHUAM
l'occrangapra, OH HPE3CHTYET 00YYaArOIMMCS COBpE-
MEHHYIO Pa3sTOBOPHYIO peub, HPEICTABISA SI3BIKOBOM
MaTepHaj CUCTEMHO U MOCJIeA0BaTEeIbHO C OMOPOil Ha
WITIOCTPaLUU.

OcraHoBHMCS MogpoOHEe HAa CaMOM CIIOKHOM, Ha
Hall B3I, OJIOKE - Ha CO3JaHuH U noadope MaTepu-
aJIoB 110 AyAUPOBAHHUIO.

AynupoBaHME 03HAuUaeT «CIyIlaHUE C MOHUMa-
HUEM», WIHN «[TOHUMAHHUE PEYU Ha CIyx» [6]. Aynupo-
BaHHWE MOXKHO PaccCMaTpHBATh M KaK AEATEIbHOCTH, U
Kak ymeHue. Kak oMH U3 BHIOB pedeBOH NESATEIBHO-
CTH, ayANPOBAaHUE TECHO CBSA3HO C APYTMMH BHIAM,
IpPEeXIE BCEr0 TOBOPEHHUEM, KOTOPOMY HEBO3MOXHO
HayduTbesl Oe3 ayaupoBaHus. OJHUM W3 BaKHEHIINX
MEXaHU3MOB ayAUPOBAHUS ABIIIETCS MEXaHU3M «BHYT-
PEHHEro NMpOoroBapUBaHUAY, IO3TOMY B 33aJaHUAX, 5B-
Jstrouxcst GOHETHYECKOM 3apsIIKO, MBI 1IaeM YETKYIO
HUHCTPYKLHUIO: «CIIyIIalTe, IOBTOPSIMTE, YUTANUTE.

Ha nagyanpHOM 3Tane ayqupoBaHUE JTOJDKHO pas-
BUBATHCS B TECHOH CBSI3M C TOBOPEHUEM, UTO HE TOIBKO
obecrieunBaeT (HOPMHUPOBAHHE IPOU3HOCHUTEIBHBIX
HaBBIKOB, HO 1 CIIOCOOCTBYET YCTaHOBJICHHIO IIPOYHBIX
CBSI3CH MEXIy AapTUKYISLUOHHBIMH H CIIyXOBBIMH
OLIYIICHHUSAMH, BEIb TOBOPSIINI OZHOBPEMEHHO BOC-
MPUHAMAET COOCTBEHHYIO peub Ha CITyX.

VYuurteiBasi BaXHOCTh JAHHOTO BUJL PEUEBOU Jes-
TEJIBHOCTH U HE0OXOAMMOCTH BKIIIOUCHHUS €€ B IUCTaH-
IIMOHHBINA (hpopMaT 0Oy4YeHHUs! Ha PsIy C APYTMMH BHU-
JlaMH JIeATEIbHOCTH, MBI TIOHMMAIH KJIIOYEBYIO POJIb
MeXaHU3Ma aHTUIMIAINH, WIH BEPOSTHOCTHOTO IPO-
THO3UPOBaHUS [5].

1. Beinenenne AByX BUIOB ayIUpPOBAHUS: ayIH-
POBaHHME C TIOJIHBIM TIOHUMAHHEM BCETO COJICPKaHUS U
€ro CMbICIIa ¥ ¢ TOHUMaHHEM JIMIIb OCHOBHOTO COJiep-
JKaHUsSI TEKCTa M ero cMbIcia (0 4eM MIET pedb, YTO
3THM XOTAT CKa3aTh). JTO MO3BOJISIET MOJATOTOBUTH K
ayJAMPOBAHUIO PEUH B €CTECTBEHHBIX YCIIOBHSIX.

2. OGecnieyeHue CTpOroro oTOOpa TEKCTOB LIS
ayIUPOBAHHUS C YIETOM UX MO3HABATEIIFHONW U KOMMY-
HUKATUBHOM IIEHHOCTH, WH(OPMATHBHOCTH, JOCTYII-
HOCTH IS CIIyXOBOTO BOCIIPHSTHSL.

3. OGecneyenue ajiekBaTHOCTH (HOPM KOHTPOJIS
MOHMMAaHHMS TIOCTABIEHHOH KOMMYHUKAaTHBHOH 3a1auu
Y BHJIa ayAUPOBAHUSL.

4. OGOecrieueHHss MOATAITHOCTH B OpraHU3aldU
00y4eHNs ayAMpOBaHuUs B AUCTAHIIMOHHOM (opMarTe.

VYuuteiBas ynaneHHyo GopMy 0O0ydeHus!, MBI M0-
HHMAaeM, YTO CTyJIeHTaM OYAeT HEIOCTYITHO YMEHHE
«aKTHBHO TOOMBATHCS TIOHUMAaHUSI», TO €CTh y HUX HE
MOJIYYUTCSl «ITOAYUHUTH ce0e» HMCTOYHUK WH(POpMa-
IIUH, TIepecIpanInBas, Mpocs YTOYHHUTH, PearnpoBaTh

BepOaIbHO HAa TOMEXH. Taxke B MOMEHT IPOCITyIIINBA-
HUsI 0e3 MPUCYTCTBUS IPETIOaBaTellsl, OHUM HE CMOTYT
yCIbIaTh CBOM OUIMOKH, B OTJIMYME OT paboThl Ha
ypoke B pexume «offline». T pakThl MBI OTHOCUM K
«MHUHYCaM» TUCTAaHIIMOHHOTO (hopMaTa, OHH TPEOYIOT
OCMBICIICHUS ¥ paOOTHI HaJl HOBBIMH BHJaMU 3aJJaHUH.

Aynno matepuasist (Lesson.... Audio File) xypca
OBUTH CO31aHBl HA OCHOBE ayauo mpuioxeHns YMK
«Jopora B Poccuro». Bee 3amanus K ynpakHEHUSIM
OBLTH TIPEICTAaBICHBI HA JBYX SI3bIKAX: PYCCKOM U aH-
rimiickoM. CocTaBlieHHBIE ayauo (aiiisl ObLTH OYeHBb
yIOoOHEI B paboTe: NX MOYKHO OBIIO HE TOJBKO CITYIIATh
(kaKk 3TO TpexacTaBICHO B yueOHOM KoMrurekce «Jlo-
pora B Poccuro»), HO 1 cMOTpeTb. {11 3Toro Msl Boc-
MOJIb30BAJIUCE COBPEMEHHON BepcUel INporpamMmbl
Movavi Buneopenakrop [Tntoc, npu nmomomy KoTopoit
CO3JIaJIM POJIMKU €O crerpdeKTaMu U IOKaIpOBOii
aHMManuei. AyJMo POJIMK JEJIWIICS Ha HECKOJIBKO 4a-
CTeH, B UTOTe K KaXKAOMY YpPOKY OBIJIO IpEeACTaBIECHO
Tpu, geTsipe ¢pmibpMa o 10-15 MUHYT (Takke ¢ KOM-
MEHTapusIMH Ha aHTJIMHCKOM s3bIKe). B KOHIE Kax-
Joro ¢puiabpMa ObUT OMEIIEH CIIai ¢ peKOMEHAAMIMHI
mpociymaTk marepuan eme pa3. Paitnsr (Lesson....
Audio File) ue 6b1H paccunTaHbl HA MUCBMEHHOE BbI-
TIOJTHEHHE 33aJJaHUH, NX HE0OXOIMMO OBIJIO TOIBKO CITy-
L1aTh, HOBTOPSTH U YUTATh.

B sTOM e popmare MBI IpECTABISIN BCE 3a/1a-
Hus At poHeTHdeckoi 3apsaku. [Tomumo craHmapt-
HOW KapTHHKHU C NPEICTABICHHBIMH AJISI YTEHHs OYyK-
BaMH, CJIOTaMH, CJIOBOCOYETaHHUSMHU MU HEOOJIBIINMHU
TIPEATIOKEHUSIMH, B MHTEPAKTHBHOM (hOpMaTe MOSBIIA-
JIMCh BKJIQAKH C N3YyYCHHBIMH MPABHIAMHU (PEIYKIHS,
O3BOHUYCHHME WJIH OTIyIIeHHEe, MHTOHAanus). Takum 00-
pa3oM, CTYICHTBHI, HATJSIIHO IMOHHMANH, TAE MOKHO
MIPUMEHUTD U3y4YeHHOe npaBmio. Ha HavansHOM sTarne
MBI aKIEHTUPOBAJIM BHUMAaHHE HA CJIOXXHBIX MECTax:
Mpex/e, YeM MOABIISUICS O4YEepEeIHOM Ciaijl At Mpo-
CITyLIaHUsI M YT€HHS, OYKBAJIbHO HA HECKOJIBKO CEKYH]I,
Kak ObI CHTHAIM3UPYS O B&)KHOM MOMEHTE, IIOSBIISIIach
UHTEpaKTHBHAs BCTaBKa C ONPEACICHHBIM IPaBHIOM
(Takke ¢ IepeBOIOM Ha aHTJIMHCKHUN S3BIK).

Aynno o¢aiinsr ¢ 3aganusmu (Lesson.... Audio
tasks) Taxke co3aaHBI ¢ HOMOIIBIO YKa3aHHOTO BBILIE
BH/ICOPEAKTOPA C LIEJIbI0 00eCHeYeHns Kypea yIpax-
HEHMSIMH TI0 ayIUPOBAHUIO, KOTOPBIE MOXKHO OBUIO OBl
OLICHMBATh MO MATHOALIbHOW IIKayne. B ocHOBHOM,
3/1ech TPEJCTABICHBl TEKCTHl W JIUAJIOTH (3a4acTyIO
IOMOPHCTHYECKOTO XapaKTepa), KOTopble ObLIO HE0O-
XOJIMMO TIPOCIYIIATh U BBIMOJIHUTH NPU 3TOM PsiI 3a-
JaHui (HampuMep, OTBETUTh Ha BOMPOCHI). JlaHHBIE
¢atinel npencrasieHsl B cucteMe DMMOC CamI'MY B
BHJIe 3HaUKa «3amanue» («Tasky»), 9To yKa3bIBaeT CTy-
JeHTaM Ha HEOOXOIMMOCTh HE TOJHKO IPOCTYIINBA-
HUSI, HO M OTYETHOCTH 110 TIPUKPETIIEHUIO JOKYMEHTa C
BBINTOJTHEHHOH MCbMEHHO pabOTOM. Jns atoro
paszena Mbl CO37ajIM CBOM BHJeo (ailiibl. B kauecTBe
ayAMOJIOPOXKKH MBI TaKKe HCIIOJIb30BAJIM TOTOBOE
ayavo npunoxenue Kk YMK «Jlopora B Poccuto» (ana-
JIOTH Y TEKCTHI), 100aBUB CBOM KAPTUHKH M CBOI BHJIEO
psn. Honyannmcs yaoOHbBIE yIpaKHEHHS, TOJIHOCTHIO
COBIIAAIONINE C Y4eOHOH NMpOorpaMMON M OCHOBHBIM
y4eOHHKOM, aJanTHPOBaHHbIE K JUCTAHIHOHHOMY
00y4eHHI0O B MHTEpPECHOM U ymobHOM (dopmaTe. Mol
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TaKOKe UCTIOIB30BANIN B CBOCH paboTe MaTepHabl C HO-
Beumux caittoB s uzyuenus PKU: nanpumep, 3ana-
HUS c BeO caiita Lern Rassian
(https://learnrussian.rt.com/) («cnymafite u 3aKOHYHUTE
JUaNory, «ClyllaifTe auanor ¥ OTBeyaliTe Ha BO-
IIPOCBD», «CIIyIIAaUTe, YUTAUTE U OTBEYAWTE HA BO-
MPOCHI ITOCTIE TEKCTay, IOCIyIIaiTe AUaJIOT U IIepeTa-
IIMTE CJIOBA, YTOOBI 3aBEPILIUTH TEKCT» (MHTEPaKTHB-
HBIC THUIIBI 33JaHuil), 3alaHNsI HA COPTHUPOBKY CIIOB H
T.I.); 3aJaHUsI Ha ayIupoBaHUE ¢ BeO-caiita «Bpems
ropoputs  mo-pycckm»  (https://www.irlc.msu.ru)
(«mpocmymaiiTe AWANOT W BEIOEpUTE TpeIoKeHHE,
KOTOpPOE COOTBETCTBYET COCP>KAaHHIO 3TOTO AUAJIOTaY,
«IIpocIiyIlaiTe Hauauo Juajiora U BIOepHUTE ero JIOTU-
4ecKoe MPOAOJDKEHUE» U T.II.); TAKKe MBI IOJIb30Ba-
auch  ayamo — npuiokenumem  Russion  on-line
(http://www.rus-on-line.ru/). Bce 310 mo3BoaMIO HE
TOJIBKO CHCTEMaTU3UPOBATh PabOTY C ayAHO JOKYMEH-
TaMHM, HO ¥ pa3HOOOPA3UTh CTAHIIAPTHBIE YPOKH <OKH-
BBIMH» M COBPEMCHHBIMH MaTepuanamu. lIpencras-
JICHHBIE 3a/laHMs OTBEYAIH TPEeOOBaHMSIM, HEOOXOIH-
MBIM 11 (opMHpoBaHHS  (YHKIMOHAIBHOMN
KOMITICTEHIINU CTYJCHTOB TP ayIMPOBAaHWH, 3aJaHUs
ObLTH HampaBJICHBl HA PAa3BUTHE Y MHOCTPAHHBIX CTY-
JICHTOB, O0YYalOIINXCSl AMCTAHIIMOHHO, NHTOHAIMOH-
HOTO U (DOHETHYECKOTO CITyXa, CIIyXOBOW MaMsITH, IIPO-
rHo3upoBanusi. [logoOpaHHble 3amaHMsi ObLIM HHTE-
PECHBI CIIyIIaTeNsiM, BeIb HEBO3MOXKHO 3aCTaBUTh
CIIyIIaTh HEMHTEPECHBIH TEKCT WJIM TEKCT, COAepKa-
muid  GoNpIIOe KOJUYECTBO HE3HAKOMOH JICKCHKH.
AynupoBaHne OBIJIO TIOCTOSTHHBIM JIEMEHTOM YPOKa U
JOMaIIHero 3ananusd. PazpaboTaHHbIE MaTepHaibl IO
ayTUPOBAHHUIO TIPOIILTH CBOIO arpobanmto B 2020-2021
rony depe3 cucremy QMOC CamI MYV, a Takxe BHEA-
psiroTCst B paboOTy CO CTYJECHTaMH, HaXOJSIMMHUCS Ha
JTUCTAaHIIMOHHOM o0ydeHuu B 2021-2022 rr.

Taxum oOpa3zom, ayaupoBaHue — BU paboTsl, 0e3
KOTOPOTO HEBO3MOXHO OOy4eHHe HHOCTPAaHHOMY
S3BIKY. SIBIISETCS 0053aTEILHBIM 2IEMEHTOM O0Y4IEeHHUS
HE3aBHUCHMO OT opMaTa 00ydeHus (OYHOT0, 3204HOTO
WM IUCTAHIIMOHHOTO). PaspaboTanubiii Ayauo 070K U
WHTETrPUPOBAHHBIA B AUCTAHIMOHHBIA KypC PYCCKOIO
A3bIKa KaK MHOCTPAHHOTO /IS CTY/I€HTOB OMJIMHTBaJIb-
Horo (akympTera CamM['MYVY nerko coderaercs ¢ Ipy-
TUMH BuaMu paboThl Ha ypokax PKU, a Taxke Moxer
MPUMEHSTHCS B OUHOM (hopmare.

JlonrocpouHslil pe3ynbTaT 3HAHUH, MOJYYEHHBIX
JIUCTAHIIMOHHO, €Ile MPEICTONT U3yIUTh, HO (PHHAITB-
HbIC Pa0OTHI CTYACHTOB JOKa3bIBAIOT 3(h(HEKTUBHOCTH
pa3paboTaHHOI CHCTEMBI, a MOJYYCHHBIC PE3YJIbTATHI
JIAFOT BO3MO>KHOCTh CUHMTATh I1EJICCO00Pa3HOM CHCTEMY
JIUCTAHIIMOHHOTO O0YUCHHS PYCCKOMY SI3BIKY KaK HHO-
CTPaHHOTO B CIIy4ae HEBO3MOKHOCTH IIPOBOIUTH 3aHS-
THSL B OUHOM PEXKHUME.
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The article discusses the choice of the well design and drilling fluid, and also presents the result obtained
during the development of an inclined-directional exploration well using the method of dual completion (DC) by
two elevators with pumping and compressor pipes. When drilling this exploration well, the design has been
changed in contrast to the previously used conventional design at the Northern Goturdepe field. This work can be
used to conduct drilling operations in deep wells in fields with complex mining and geological conditions and
abnormally high reservoir pressure in order to successfully conduct drilling operations.

Keywords: mine direction, wellhead erosion, shoe, packer, hydrocarbon-based solution, slit filter, emulsion.

On the basis of the combined pressure graph and
calculation of the wellbore trajectory, the following de-
sign was selected at well Ne147 North Goturdepe.

- the shaft direction @ 720mm descends to a depth
of 10m, is fixed with butobeton.

- the elongated direction of @ 630mm descends to
a depth of 30m, in order to overlap unstable, sandy-clay
deposits and prevent erosion of the wellhead when
drilling under the conductor. The height of the cement
lifting is up to the wellhead.

The conductor @426mm descends to a depth of
596 m, provides overlap of the upper part of unstable
sandy-clay quaternary deposits, isolation of the bore-
hole from hydrostatically connected waters with the
surface and installation of anti-blowout equipment.

The @324mm technical column descends to a
depth of 2701 meters to cover the swelling and collapse
of "black clays", is equipped with anti-blowout equip-
ment and provides effective well management in case
of possible manifestations. The height of the cement
rise behind the column is up to the wellhead.

The descent of a technical column with a diameter
of ¥244.5 mm is carried out to a depth of 4206 meters
(along the hole), (vertically) 4148 meters, into the roof-
ing part of the productive horizon 1X d + e with an ad-
justment according to logging data. The shoe of the
technical column is installed in clay deposits [1].

The casing ©9244.5 mm column was selected ac-
cording to calculations for the perception of all loads
arising during drilling and operation of wells. The
height of the cement rise behind the column is up to the
wellhead.

The descent of the operational slot shank — filter
?139.7mm, is carried out to a depth of 4555 meters
along the hole, 4221 meters vertically, with the instal-
lation of a suspension device for 50-100 meters inside
the casing ¥244.5 mm. The descent of the slit shank —
filter @139.7mm combination with casing pipes is car-
ried out in order to attach the filter to the wall of the

well and isolate productive layers from others. The fas-
tening is made by special expansion packers installed
as part of the descent slot shank — filter @139.7 mm.

According to well-known schemes, wells with di-
rectional finishing filter without cementing in produc-
tive zones has the following advantages:

- simple mounting technology;

- the bottom-hole zone of the productive for-
mation is not polluted with cement;

- ensures the safety of the hole;

- it is possible to carry out work on cleaning the
hole.

At well Nel147 North Goturdepe from a depth of
600 meters to 3800 meters, drilling was carried out on
the drilling fluid “ALKAR-3M” developed by the insti-
tute “Nebitgazylmytaslama” The State Concern “Turk-
menneft". To increase the stability of the well walls and
prevent complications, the formulation of the inhibited
system of alumocalcium solution “ALKAR-3M” was
developed and introduced into production at the Insti-
tute of ‘“Nebitgazylmytaslama”. The system is stabi-
lized with lignosulfonates. As an inhibitor containing
simultaneously anions (chromate-aluminates, ferrates)
and cations (calcium, potassium, magnesium), alkaline
and acid hydrolysates of Portland cement are accepted.
As a hydrophobic surface active substance (hereinafter
surfactant), classes of polyoxyalkylenes in selective
solvents have been proposed that perform the functions
of a defoamer and a lubricating additive [2].

The industrial surfactant product provides an in-
hibitor of paraffin deposits in HT-48 oil.

The ALKAR-3M system, due to its inhibitory
properties, suppresses the lyophilicity of clays;

1. Allows you to pass colloidal clays without an
accident (taking dangerous packs of black clays of the
Absheron tier),

2. Leads to significant savings in chemical rea-
gents by reducing the number of treatments, since the
solution retains optimal viscosity and structural and
mechanical properties for a long time during drilling.


https://doi.org/10.5281/zenodo.6992252

12 Norwegian Journal of development of the International Science No 90/2022

The difference between the inhibiting solutions of
the system and the ALKAR system is that they have an
increased clay capacity, but ALKAR-3M still has the
fastening properties of the filtration crust, due to which
an increase in the stability of the borehole zone of the
well is achieved. Therefore, the solutions transferred to
the inhibited ALKAR-3M system can withstand large
values of water yield by 1.5-2.0 times in comparison
with the required values laid down in the geological and
technical order and at the same time are able to main-
tain the stability of the wellbore for a long time.

One of the properties of ALKAR-3M is a set of
structural strength over time. Therefore, after long
stops (for the period of geophysical research and oth-
ers) restoration of the circulation of the solution is car-
ried out intermittently after the drilling tool is lowered
into the cased part of the borehole (casing shoe). This
causes the sedimentation stability of the solution for a
long time and reduces the likelihood of the drill string
being seized due to the retention of barite particles and
drilled rock.

The productive deposits of the deposits of South-
western Turkmenistan are characterized by a complex
and ambiguous composition of rocks, waters and drill-
ing fluid, and oil. Each of the components, interacting
with the filtrate of the drilling fluid, determines the de-
terioration of reservoir properties and a decrease in the
flow rates of hydrocarbon fluids.

This deterioration is mainly due to two processes,
the swelling of clays and the formation of emulsions.
The weakening of these processes is carried out through
the use of drilling fluids, the filtrates of which have a
combination of inhibitory and surface-active proper-
ties. Depending on the specific features, in particular,
the degree of reservoir blockage, solutions containing
mineral inhibitors and surfactants HT-48, in compari-
son with other types of clay drilling fluids have better ¢
(minimal filtration of water into the reservoir) proper-
ties, both when drilling a well and when opening pro-
ductive deposits.

For the opening of productive horizons with
preservation of natural permeability, as well as for drill-
ing in particularly unstable clay saline deposits, the use

of oil-based solutions. In such solutions, the dispersion
medium is represented by diesel fuel, and the dispersed
phase is finely ground oxidized bitumen.

At well Ne147 Northern Goturdepe, all productive
horizons were opened on hydrocarbon drilling fluid.
From a depth of 3800 meters to a design depth of 4400
meters.

The construction and opening of the productive
part of the well Ne147 Northern Goturdepe was carried
out on a solution of a hydrocarbon base. When drilling
the hole of 295.3 mm, a substitution was made for a
solution of a hydrocarbon base of the “Versadril” type,
from a depth of 3800m. Further, the hole of 295.3 mm
from a depth of 3800 meters to a depth of 4206 meters
along the hole was drilled obliquely on a solution of a
hydrocarbon base of the “Versadril" type. Drilling fluid
“Versadril” is a hydrocarbon—based system that uses
diesel as a basis to prevent the swelling of clays. The
system “Versadril is one of the most ideal systems for
drilling active clays, where the stability of the hole is
the main issue, in addition, this system operates at high
temperatures up to 180-190 degrees and has more im-
proved rheological properties of the solution and inhi-
bition [3]. To drill this interval, the equipment of the
company “Schlumberger” was used to set the angle and
exit in the direction, which requires special control of
the rheological parameters of the drilling fluid. The
choice of a hydrocarbon system was based on the com-
position of this system, which is a direct emulsion,
where the aqueous phase is a dispersed medium, which
excludes the chemical reaction of the solution with
rocks in the well. Calcium carbonate (Safe Carb) was
added to this solution in order to prevent the penetration
of filtrate and minor absorption. The addition of cal-
cium carbonate makes it possible to stop the penetration
of filtrate into microcracks and prevent instability of the
borehole. The type, parameters and components of the
used hydrocarbon drilling fluid for productive horizons
for the Il technical and operational column at well
Ne147 Northern Goturdepe are given in Tables 1,2.

Table 1

Types and parameters of drilling fluids for drilling production well Ne 147 of the Northern Goturdepe field with
an obliquely directional hole

Name Interval, m Drilling mud parameters
(type) From | Upto | Density, | Conditional Water Stst'f(; she_a ' strgss,
of the solution (top) |(bottom)| g/cm® | viscosity, sec output,_ Crust, mm | _kgf/cm in, min
2F 1 em®/30min 1 10
oil emulsion hurmate- 0 | 600 | 122 4050 10-12 23 [1020| 2030
lignosulfonate
ALKAR-3 600 1900 1,26 25-35 8-10 15-2 510 | 5-15
ALKAR-3M 1900 | 2700 1,45 30-40 6-8 1-15 5-10 5-15
3730 30-40 4-6 05-1 5-105-| 5-15
ALKAR-3M 2700 | 5g50 | 130135 3549 34 05 | 10 | 515
A hydrocarbon-based solution | - 56y | 4400 | 1.4 45-60 23 05 |1015| 1020
Versadril

Drilling of 215.9 mm of the hole from a depth of
4206 meters to a depth of 4555 meters along the hole,
was drilled obliquely at a zenith angle of 45 degrees and
an azimuth of 264 degrees, with a displacement of 298

meters on a solution of a hydrocarbon base of the “Ver-
sadril” type. The system “Versadril” has a high emul-
sion stability and has a diesel/water ratio at 70/30 with
electrical stability, being maintained at 800-1500 Volts
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to create an emulsion and maintain the necessary pa-
rameters of the solution of this interval.

Considering that this interval is productive collec-
tors, the water output readings were kept within 3ml/30
minutes. This water output minimized the likelihood of
damage to the collector and sticking of the drilling tool
[4].

So, in case of technological necessity of using
drilling fluids with a solid phase, the mechanical speed

of penetration and penetration into the bit is sharply re-
duced due to the deterioration of the working condi-
tions of the drill bit. Eliminate or significantly reduce
the influence of the solid phase in the drilling fluid. In
order not to damage productive reservoirs, the solid
phase content at the well was reduced to a minimum of
less than 5%.

Table 2

Type, parameters and components of the used hydrocarbon drilling mud for drilling production well Ne147 of the
Northern Goturdepe field with an obliquely directional bore

Interval, m Drilling mud parameters
Name Phase composition, Minera- | Plastic Dynamic
(type) From | Upto % vol. 1 lization. viscosit shear Ca+2
of the solution | (top) |(bottom) p ‘ Y stress, mg/l
Voil Veol mg/I sDr 2
mg/cm
oil emulsion
humate- 0 600 8,62 | 11,87 7951 8,5-9 | 13-15 18 33 300- 400
lignosulfonate
AJIKAP-3 600 | 1900 | 10,62 | 13,92 | 75,46 |11-12 | 15-17 5-8 10-20 900-1500
ALKAR-3M | 1900 | 2700 | 10,62 | 20,71 | 68,67 | 11-12 | 15-17 | 10-12 10-20 900-1500
3730 | 13,21 | 17,24 | 69,55 | 11-12 | 15-17 | 10-12 |10-20 10-
ALKAR-3M | 2700 3800 | 13,21 | 17,24 | 69,55 |11-12 | 15-17 | 10-12 20 900-1500
A hydrocarbon-
based solution | 3800 | 4400 | 65,09 | 18,64 | 16,27 | 9-9,5 | 15-17 | 5-10 8-12 500-600
"Versadril"

During the development of the well by the DC method, a large inflow of oil was obtained, the results of the study

are shown in Table 3.

Table 3
Data on perforations and indications of studies during the development of well Ne147 of the Northern Goturdepe
field
Object designation, Distance of the Age, artificial
type of perforator, - Development results
test object, (m) depth, (m)
number of holes
I I-lift tubing received oil inflow Dconnect. pige
4008-4030 =10mm, Puwork=108 atm.
PK?OfOZ 4040-4050 Pack IX Qr=321,3 m¥/day.
Qoi=234,33 m®/day.
I1 -lift tubing received oil inflow Dconnect. pipe
Special filter 4150-4193 Lower red color =30mm, Pwork =24 atm.
P 4238-4248 K-1 Q=557,1 m¥day.
Qoii=426,1 m%/day

The figure shows the design of well Ne147 on the

Northern Goturdepe square with a two-lift tubing with
downhole equipment for DC.



14 Norwegian Journal of development of the International Science No 90/2022

Circulation valve

Gazlift valve

Figure. Design of well Nel47 with a two-lift tubing with downhole equipment for the DC at the North Goturdepe
field
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The article discusses the drilling of a prospecting and exploration well in difficult geological conditions. The
design of the well and recommendations for drilling fluids are given, as well as the result obtained during the
development of the method dual completion (DC) by two elevators with pumping and compressor pipes. When
drilling this exploration well, the design was changed from the previously used conventional design for the North-
ern Goturdepe field. This work can be used for drilling deep wells in fields with complex mining and geological
conditions and abnormally high reservoir pressure, in order to accelerate the development of multi-layer deposits.

Keywords: inhibited solution, collapse formation, tack, shank, water-based solution, blowout equipment,

black clay.

When choosing and justifying the design of the
North Goturdepe well Ne 37, the requirements of the
"Safety Rules in the Oil and Gas Industry", the Regula-
tions for calculating intermediate columns when Drill-
ing wells in the oil and gas fields of the Western Part of
Turkmenistan were taken into account and geological
and technical information on previously drilled wells in
the North Goturdepe field was used.

The choice of the well design was carried out in
accordance with the intervals of compatibility of the
well section according to the mining and geological
drilling conditions, based on the forecast curves of res-
ervoir pressure of rock rupture, and the following de-
sign was justified.

- the shaft direction @ 720 mm descends to a depth
of 10 m, is fixed with butobeton.

- the elongated direction of @530mm descends to
a depth of 30 m, in order to overlap unstable, sandy-
clay deposits and prevent erosion of the wellhead when
drilling under the conductor. The height of the cement
lifting is up to the wellhead.

The conductor @426mm descends to a depth of
594 m, provides overlap of the upper part of unstable
sandy-clay quaternary deposits, isolation of the bore-
hole from hydrostatically connected waters with the
surface and installation of anti-blowout equipment.

The ©@324mm technical column descends to a
depth of 2781 meters to overlap the swelling and col-
lapse of the "black clays" of the Absheron tier and to
shorten the interval of the open trunk when drilling for
the second technical column ©@244.5 mm, was equipped
with anti-blowout equipment and to ensure effective
well management in case of possible manifestations.
The descent of the @324mm technical column is carried
out in two sections. The head of the | section is installed
in a stable part of the open trunk section, in the range
of 1700-2300 meters with logging adjustments. The
height of the cement rise behind the column is up to the
wellhead.

The descent of a technical column with a diameter
of @244.5 mm is carried out to a depth of 4761 meters,
in order to prevent the absorption of drilling mud with
a density of 2.08g/cm? and the seizure of drilling tools
under the influence of pressure drop, as well as effec-
tive well management during manifestations using
blowout equipment. The descent of the @3244.5mm
technical column is carried out in two sections, and the
head of the | section was installed with a 50-100-meter
approach into the ¥324mm technical column.

The descent of the operational filter shank
@¥177.8mm is carried out to a depth of 4906 meters
along the trunk (the length of the shank is 4691m-
4906m), by installing a suspension device for 50-100
meters inside the casing ¥244.5 mm in order to overlap
productive horizons [1].

The complex thermogeochemical conditions of
drilling well Ne37 of the Northern Goturdepe field
cause, from zero to the design depth, the need to use
drilling fluids with a reduced water output and easily
adjustable rheological and structural-mechanical pa-
rameters.

Water-based drilling fluids with an interval
change of the type of chemical treatment, providing for
a smooth transition from solutions stabilized with so-
dium - humates and lignosulfonates, are transferred to
inhibited systems of alumocalcium solutions -
ALKAR-3M

Temperature ranges of drilling fluids application:

- Oil-emulsion humate-lignosulfonate solution -
+22 - +40 °C;

- Alumocalcium solutions - ALKAR-3M- +40-
+121 °C.

Oil-emulsion humate-lignosulfonate solution is
used from the beginning of drilling until its effective-
ness drops. With a decrease in the effectiveness of the
oil-emulsion humate-lignosulfonate solution, the trans-
fer to the inhibited solutions of the ALKAR-3M system
is carried out.
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When drilling a well, starting from zero to a depth
of 800 m, an oil-emulsion humate-lignosulfonate solu-
tion is used to drill unstable sand-clay rocks of the qua-
ternary deposit and stabilize the wellbore.

Stabilizers reagents are used as regulators of the
properties of the drilling mud: humates - coal-alkali re-
agent (KAR) and ligno-sulfonates - condensate of sul-
fate-alcohol bard (KSSB-2). Caustic soda (NaOH) is
used to regulate the alkalinity of the calcium solubility
solution in seawater. Qil and graphite are used from
specialized reagents functionally designed to hydro-
phobize the solid phase of drilling mud and improve lu-
bricating properties. To prevent foaming of the solu-
tion, a surface-active substance is used - surfactant HT-
48. The hydrogen pH of the solution is 8.5-9.0 [2].

In the future, the processing of an oil-emulsion hu-
mate-lignosulfonate solution is carried out in order to
reduce the viscosity of the solution and water loss to the

set values of the parameters. If the pH of the solution
falls below the value, the required amount of NaOH
should be introduced into the solution. Preparation and
addition of reagents in the future is carried out as
needed.

When drilling a well from a depth of 800 m to a
depth of 2800 m, an inhibited ALKAR-3M solution is
used. This solution is used to cover high-colloidal
"black clays" of the Absheron tier, prone to collapses.
ALKAR-3M suppresses the lyophilicity of clays, re-
duces the accumulation of excess volume of drilling
mud and at the same time provides stability and
strengthens the walls of the borehole.

Information on the recommended parameters of
the drilling mud, when drilling for each column of the
well Ne37 Northern Goturdepe are set out in Tables 1
and 2.

Table 1.
Types and parameters of drilling fluids for drilling exploration well Ne 37 of the Northern Goturdepe field
Interval, m Drilling mud parameters
'(\,:;FT;; _ C_ondi— Water Static shear_
of the solution From Upto Density, _tlone}l output, Crust, stress, kgf/cm in,
(top) (bottom) | g/cmd viscosity, cm¥/ mm min
sec 30min 1 10
oil emulsion
humate- 0 800 1,26 40-60 10-12 2-3 10-20 | 20-30
lignosulfonate
ALKAR-3 800 1900 1,28 30-50 6-8 1-2 5-10 5-15
-11- 1900 2800 1,45 30-50 6-8 1-2 5-10 5-15
ALKAR-3M 2800 4000 1,35 30-50 3-4 0,5-1 5-10 5-15
-11- 4000 4300 1,40 30-50 3-4 0,5-1 5-10 5-15
-11- 4300 4600 1,45 30-50 3-4 0,5-1 5-10 5-15
-11- 4600 4800 1,64 30-50 3-4 0,5-1 5-15 5-20
ALKAR-3M 4800 4900 1,78 50-70 2-3 0,5 5-15 5-20
-11- 4900 5000 1,92 50-70 2-3 0,5 5-15 5-20
-11- 5000 5100 2,02 50-70 2-3 0,5 5-15 5-20
-11- 5100 5200 2,08 50-70 2-3 0,5 5-15 5-20

Reagents are used as regulators of drilling mud
properties: stabilizers lignosulfonates - ferrochromolig-
nosulfonate (FHLC) and KSSB-2, inhibitors - alkaline
hydrolysates of Portland cement, thermostabilizers -
sodium  bichromates (Na,Cr07) or potassium
(K2Cr20y), alkalis - NaOH. The hydrogen pH of the so-
lution is 10-12.

When drilling a well from a depth of 2800 m to a
depth of 4800 m, an inhibited heat-resistant solution
ALKAR-3M is used in the zone of elevated tempera-
tures +113 ° C. This solution is used to suppress clays

of the lower red-colored thickness, stabilize the bore-
hole and excessive saturation of the drilled rock. Pro-
vides stability of the solution parameters in the zone of
elevated temperatures [3].

When drilling a well from a depth of 4800m to a
depth of 5200m, an inhibited ALKAR-3M solution is
used in the zone of elevated temperatures +121 ° C in
order to suppress clays of the lower red-colored thick-
ness and open productive layers of the well, stabilize
the wellbore and excessive saturation of the drilled
rock. Provides stability of the solution parameters in the
zone of elevated temperatures.
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Table 2.
Drilling mud parameters, when drilling an exploration well
Ne37 North Goturdepe field
Interval, m Drilling mud parameters
Phase composition,
Name % vol. . . | Dynamic
(type) | From | Upto Minera- Plastic | =g Ca+2
of the solution | (top) |(bottom) pH  fization, VISCOSity, | - gocq mg/I
Voil Vol Vi mg/l sDr mg/cmz
oil emulsion
humate- 0 800 8,62 | 77,46 | 13,92 | 8,5-9 | 13-15| 15-18 30-33 | 300-400
lignosulfonate

ALKAR -3 800 | 1900 | 10,62 | 14,88 | 74,50 | 10-12 | 15-17 5-8 10-20 | 900-1500
-Il- 1900 | 2800 | 10,62 | 20,60 | 68,78 | 10-12 | 15-17 | 10-12 10-20 | 900-1500
ALKAR-3M | 2800 | 4000 | 13,21 | 17,24 | 69,55 | 10-12 | 15-17 | 10-12, 10-20 | 900-1500
-1l 4000 | 4300 | 13,21 | 20,15 | 66,64 | 10-12 | 15-17 | 10-12 10-20 | 900-1500
-1l 4300 | 4600 | 13,21 | 20,71 | 66,08 | 10-12 | 15-17 | 10-12 10-20 | 900-1500
4600 | 4800 | 13,21 | 28,77 | 58,02 |10-12 | 15-17 | 10-15 10-25 | 900-1500
ALKAR-3M | 4800 | 4900 | 13,21 | 33,96 | 52,83 | 10-12 | 15-17 | 15-20 15-25 | 900-1500
-1l 4900 | 5000 | 13,21 | 40,35 | 46,44 | 10-12 | 15-17 | 15-25 15-30 | 900-1500
-1l 5000 | 5100 | 13,21 | 42,70 | 44,09 | 10-12 | 15-17 | 18-25 20-35 | 900-1500
-1l 5100 | 5200 | 13,21 | 47,65 | 39,14 | 10-12 | 15-17 | 20-30 25-40 | 900-1500

Drilling after the descent and fastening of the tech-
nical column @3244.5 mm was carried out with a drill
bit @215.9 mm using a rotary layout and drilling mud
with a density of 1,80 g/cm?. At a depth of 4953 meters,
drilling reached the design horizon and 12 productive
horizons of the lower red color were opened. According
to the research of logging data, a cement bridge was in-
stalled in the range of 4906-4953 m and a 177.8 mm
shank was lowered to test objects in opened sections to
a depth of 4906 m. With the 70m entrance of the upper
end of the shank @#177.8 mm into the inside of the

(?244.5 mm technical column, the Weatherford shank
suspension system was used to suspend and ensure the
tightness of the upper end of the shank. The use of this
system when the operational shank @177.8mm was
lowered led to an increase in the reliability of the qual-
ity of cementing work and the tightness of the upper
end.

The figure shows the design of well Ne37 on the
Northern Goturdepe field with a two-lift tubing with
downhole equipment for DC



18 Norwegian Journal of development of the International Science No 90/2022

=

Circulation valve

Circulation valve

Landing nipple

=t
Circulation valve

Gazlift valves

| Dual string removes
7; hydraulic packer

“ﬁ Dual string removes
’ hydraulic packer

1] Silbor packer
!' with rubber seals
=] 700atm (10PSI)

-— Hydraulic
= removes packer

Circulation valve

. Hydraulic
Lo removes packer

Single nipple

—

Figure.
Design of well Ne37 with a two-lift tubing with downhole equipment for the DC at the North Goturdepe field

During the development of the well by the DC method, a large inflow of oil was obtained, the results of the

studies are shown in Table 3.

Table 3.
Data on perforations and indications of studies during the development of well Ne37 of the Northern Goturdepe
field
Object designation, type Distance of the test | Age, artificial
of perforator, number of bi denth Development results
holes object, (m) epth, (m)
| 4448-4454 NK-7 Oil inflow was recieved.
PKO '102 4612‘4618 NK-8 Dconnec[. Dipe :25mm, Pwork :35 atm
733 4626-4629 Qoil =730,33 m¥/day.
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