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Conference topics:

* Coiled tubing technologies;

e Latest hydraulic fracturing technologies (multistage fracturing
in horizontal wells, fracturing plus hydraulic jet drilling,
nitrogen fracturing, coiled tubing fracturing, large-volume
fracturing, acid fracturing plus hydraulic fracturing, etc.);

¢ Acid Treatments (including matrix acidizing);

¢ Radial Drilling;

e Up-to-date well logging techniques, including horizontal
wells logging; conveyance of logging tools using coiled
tubing and downhole tractors;
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* New EOR technologies;

e Cement squeeze operations;

¢ Qilfield chemistry for high-tech oilfield
service (hydraulic fracturing
chemicals, EOR solutions,
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Joporue apy3bs!

BeIxoauT U3 1ieyaTu HOBBIX HOMED

JKypHaIa «BpeMs KOITIOOHUHT 4.
Bpemsa I'PI», nocneHuN B 3TOM
IO/, 4 3HAYUT, B KAKOU-TO CTEIIEHU
UTOT'OBBIN. YeM 1718 pETAKIINHN
OKa34JICA 3HAMEHATE/IbHBIM

rog 2022-m?

Bo-nepBbIX, TEM, YTO MBI
OTHPA3LHOBAIN ABAJLIATUICTHE
U3LAHUSA — COJIMAHYIO ATy B
HBIHEITHEM TypOy/IeHTHOM MuUpe CMIL
[To3paBiIEHUS C IOOHUJIEEM IO CHUX ITOP
UAYT B HALI a7peC.

Bo-BTOpBIX, TEM, YTO IOCTIE
JIBYX MaHJAEMUMHBIX JIET HAM
YAA7I0Ch OYHO COOPATh B MOCKBE
00JIEE€ COTHU YYACTHUKOB 23-1
MeXayHAPOAHOM HAYYHO-TIPAKTUYECKON
KOH(pepeHIINU «KONMTIOOUHIOBbIE TEXHOIOI'UH,
I'PT1, BHYTPUCKBA>KUHHBIE PA6OTE». HECMOTPs HA
OTCYTCTBUE 3a0KEAHCKUX JEJIErATOB, IPOIPAMMaA
MEPONPUATHUSA, KAK B JIYUIIHUE I'O/bIL, BMECTUIA
31 BeICTyILIEHHE. [IIUPOTA TEMATUKU JOKIIAIOB
TOKE IOPAJ0BAIA. POCCUIICKME U 6EIOPYCCKUE
CIENUATNUCTBI PACCKA3BIBAJIN OO YCIIEITHOM
BHE/IPEHNH TEXHOJIOTUI, KOTOPBIE EIIIE JIET ITATh
HAa34/] YUCJIMJIMCh B Pa3ps/ie SKCIIEPUMEHTAIbHBIX.
A HBIHE CPA3y HECKOJIBKO KOMIIAHUH JOJIOKHIIN O
o6ypenuu Ha THKT, pagyraibHOM BCKPBITHUH I1JIACTA,
BbIntosIHEHUH ['PIT o Texnosoruu Plug & Perf.

B rpenge — muorocraauiinbie I'PIT, moBTOpHBIE
I'PIT, HanipaBneHHble KMcaAOoTHbIE I'PIT Ha THKT, ITT'U
HA FTOPU3OHTAJIBHBIX CKBA)KHMHAX, YIBTPA3BYKOBOE
BO3jIericTBUe Ha 1311,

J1s1 TAKMX CJIOKHBIX TEXHOJOT'UH HEOOXOIUMO
U COOTBETCTBYIOIIEE OOOPYAOBAHUE. Ero roToBa
npenocrasuTh I'pynna O/ npecraBuTe/In
KOTOPO¥ PACCKA3a/IU C TPUOYHBI KOH(PEPEHIINHU
HE TOJIBKO 00 yCIIEMHBIX padboTax paora THKT
OYyAYILETO, JOCTYITHOM YK€ CEIO/IH A, HE TOJIBKO O
NEPCIEKTUBHBIX TEXHOJIOTUAX (POPMUPOBAHUA
U OOCJIYKMBAHUS OOKOBBIX CTBOJIOB CKBAXKUH C
ucnonbzosaHueM F’HKT, HO 1 O HEMPOCETEBBIX
MOJIEJIAX — CAMOOOYYAIONUXCA U A/IATITHBHBIX
CUCTEMAX YIIPABIEHUA HEPTErA30BbIM
O60PYAOBAHHEM.

Eme oHa OCO6EHHOCTD 23-1 KOH(PEPEHIIUHN — TO,
4TO B €€ IIPOLIECCE OYEHD YETKO IIPOCICKHUBAIACDH
CBSI3b MEXK/Y 3AKA3YMKAMH HE(PTECEPBUCHBIX YCIIYT
U oApAaaYuKamMu. B yacranocrty, akcneprt Lientpa
KOMIIETEHIIUH 10 TEXHOJIOIUSAM CTPOUTENBbCTBA
U PEMOHTA CKBAKHH OJI0KA AKCIIEPTU3BI U
(PYHKIMOHAIBHOIO pa3BuTHUA OO0 «I'a3IpOMHEDTH
HTII» Cepreit CHMAaKOB BBICTYIIHJI C JOKJIAI0M

Iepcniektusbl passutua THKT
B ITAO JI'a3nipoM HEDTD», e
OBLIIN OIIPEJICTICHBI KJIIOUEBBIC
MHHUITUATUBBI U IOTPEOGHOCTU
KOMITAaHHU B IPUBJICYECHUN
CaMBbIX 3(PPEKTUBHBIX
TexHosoru (bypenue Ha T'HKT,
paaranbHOE BCKPBITUE IIACTA,
IIPUMEHEHHE HOBBIX MATEPHUATIOB
B T'HKT, KUCTIOTOCTPYHHOE
TyHHenuposanue ¢ 'HKT).
A TIPEICTABUTEIN I'a30/J0ObIBAIONIECH
KOMITaHUU «HOXKTa33HEPKU»,
PaboTAaIONIEH B CIIOKHBIX YCIOBUSIX
(tybrHa cKkBaXUH cBhIlze 5000 M,
BBICOKAsI 32001 HAsI TEMIIEPATYPA,
IIPUCYTCTBUE CEPOBOLOPOLA),
IIPUEXAJIN HA KOH(PEPEHLIHIO C
KOHKPETHOM! LIEJIBIO: OOJIBIIE Y3HATD
O HE(PTECEPBUCHBIX TEXHOJIOTUAX, 3(PHEKTUBHBIX
JULS TAKUX YCJIOBUH. DTO UM OTYACTH YIAJI0Ch, HO
MOCTABUJIO NIEPEJ OPTAHUZATOPAMH CJIEYIOMINX
KOH(pEPEHIUH TPOOIEMY TOAO0PA KOHKPETHBIX
JOKJIAJIOB IO/, IIOXKEIAHUA Crymaresieit. Hagerocs,
CTOJIb CJIOJKHAS 33/1a494 Oy/IET YCIEIIHO PEMIECHA.
AKTHBHO IPOSIBUJ C€6s1 TAPTHEP KOH(PEPEHIINU —
LlenTp MUPOBOIO YPOBHS «PaliMOHAJIBHOE OCBOCHUE
3aM1ACOB JKUJIKUX YITIEBOJOPOJOB IJIAHETHI»
PI'Y medpru uraza (HNY) um. .M. I'ybkuna. Ero
CHEUAINCTBI PACCKA3AJIM O OECIIOIMMEPHOI
KUAKOCTH 111 [PIT HAa OCHOBE HOBOT'O KJj1aCccCa
ITAB, >KMJIKOCTH INIYLIIEHUS U OJIOKHUPYIOIIETO
COCTAaBa JJI BEJJICHUS paboT B yciaoBUAX AHIT/I, 06
MHTHOUPOBAHHUY KUCIOTHOU KOppo3uu ctanu 'HKT.
Ham skypHaJl B 3TOM U HECKOJIBKUX MOCIENYIOMUX
HOMeEpPax 6yJIeT 3HAKOMUTD BAC C UJIEAMU
KOH(PEPEHIIUHU U €€ YUACTHUKAMHU. B ciieiyromem
HOMEPE BAC KAET NOAPOOHBIN OTYET O MEPOIIPUATHH,
4 TAKXKE MOJOOPKA 3aITUCAHHBIX B Ky/Tyapax
KOH(PEPEHIIUU KPATKUX UHTEPBBIO C MOJIOABIMUA
IVIABHBIMU U BEAYIITUMHU NHXKEHEPAMHU CAMBIX
3aMETHBIX POCCUHCKUX CEPBUCHBIX KOMITAHUM.
OHHU € O0JIBIIUM ONITUMHU3MOM CMOTPSIT B Oy yIiee
OTpPACIN, OHU CAMH — €€ OyAyIIeE.
KoHdepeH11s B O4epeIHON pa3 HOATBEPINIIA,
4TO y HAIIET'O HE(PTECEPBHUCA €CTh BCE, YTOOBI OBITH
MEPEIOBBIM: TEXHOJIOTUH, OOOPYIOBAHUE, KA PHIL.

Enena Jlanomenmosa, npeoceoamens
DedaKuuoOHH020 COBEMa HCYPHALA
«Bpemsa xonmroobunza»
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Tlocmpenus

23-1 MexXAyHAPOAHAS HAYYHO-IIPAKTUYECKAS
KoH(pepeH1us «<KonTIo6MHIOBbIE TEXHONOTHH, T'PIT,
BHYTPUCKBAKUHHBIE PAOOTHI» ITponuIa 17-18 Hoa6ps
2022 roga B MOCKBE, B TOCTHHHIIE «HOBOTEIH MOCKBA
Curw».

OpraHu3aTopaMu MEPONIPUATUSA TPASUIIUOHHO
SIBJISITIACh POCCUMUCKOE OT/IEJIEHUE ACCOLTUAIINU
CHENUATNICTOB MO KOJITIOOMHI'OBBIM TEXHOJIOTUAM
U BHYTPUCKBAXKUHHBIM padoTaMm (ICoTA-Poccust)

U PEAAKIINA HAYYHO-TIPAKTUYECKOT'O Ky PHAJIA
«Bpems konTioouHra. Bpems I'PIT». OpunnanpHyIo
HOAJIEPKKY KOH(PEPEHITUHN OKA3aJIM MUHUCTEPCTBO
sHepreTuku Poccurickoit Penepanyu u
MUHUCTEPCTBO NPOMBIIIIIEHHOCTU U TOPTOBJIN
Poccuiickon @epepanmm.

B xagecTBE reHEePATbHOI'O CIIOHCOPA
MeponpuATHA BeIicTynnuiaa 'pynmma ®H/L -
BEIYIHH IPOH3BOJHTEHb O0OOPYIOBAHHA 151
HedTerazosoro cepsuca B EADC.

CHOHCOPCKYIO INIOAJEPIKKY TAKKE OKA3AIU
komnanus JIlmomoéepike» (O(PULIMATBHBIN CIIOHCOD),
00O «®HrensccnenTpyomais (OO0 «DCTM») n
OO0 dIakep CepBUC» (CHOHCOPEL).

ITapTHEPOM KOH(MEPEHITUHN CTAJ LIEHTP MUPOBOTO
ypoBHs PI'Y He(ptr nraza (HMY) um. U.M. I'y6kuHa
«PanioHa/IbHOE OCBOEHUE 3AI1ACOB KUIKUX
YIJIEBOAOPOAOB INIAHETHI>.

B kauecTBE reHEPATBHOIO HH(POPMAILTMOHHOTO
MapTHEPA BBICTYII HAYYHO-TIPAKTUYECKHH XKy PHA
«Bpemsa konTioouHra. Bpems I'PTT», B kKauecTse
O(PUIINAJIBHOIO MTH(POPMAITMOHHOI'O ITAPTHEPA
— HAyYHO-TEXHUYECKUI 1 IPOU3BOIACTBECHHbBIN
JKypHaJI ['a30Bas IPOMBIIIJIEHHOCTD>.

Mex1yHapOJHAA HAYYHO-TIPAKTUYECKAA
KOH(pepeH1 A «KoNITIO6GMHTIOBbIE TEXHOJIOTHUH,

I'PIT, BHYTPUCKBAKHHHBIE PAOOTHI> —

crapenmni B Poccru (popym, IImaBHOE COOBITHE

B KaJICH1Ap€ POCCUHCKOro oTaeicHus ICOTA.
MeponpusTHE KaK/bINA I'OJl COOUPAET CBOIO

LIE€JIEBYIO AyIUTOPHUIO — IIPEACTABUTEIICH
HeTEra30CePBUCHBIX, HEPTEra30/100bIBAIOIINX,
MPOU3BOAAIINX OOOPYIOBAHHE U MATEPUAIIBI JJ15
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOIO CEPBUCA
KOMITaHUH. 1 HbIHEIITHUH 'O/l HE CTAJI UICKJIIOYEHUEM.
OCO6EHHOCTBIO, HA/ICEMCSI, BDEMEHHOM, CTAJIO TO, YTO
B IIPOLIECCE KOH(MEPEHIIUN HE BEJICA CUHXPOHHBINA
IIEPEBOJL, TOCKOJIbKY B IPOI'PAMME HE ObLIN
MPEJCTABJIEHDI JOKIA/bl HA AHITIUCKOM A3BIKE, 4 B
3aJI€ HE OKA3aJI0Ch AHITIOA3BIYHBIX CJIYIIATENIET.
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ITpo6nemaTrKa KOHMEPEHIITMU HEU3MEHHO

(POKYyCUPYeTCs HA TAKUX TEMAX, KAK:

* KOJITIOOMHIOBBIE TEXHOJIOI'MH;

* Axryanenble TexHonoruu I'PIT (MI'PIT B
TOPU3OHTAIbHBIX CKBaXUHAX, ['TIIT rtioc I'PT],
I'PIT ¢ 230TOM, UCIIONB30BAHUE KOJTIOOUHI'A IIPU
nposeaeHuu I'PIT, 60bimeo6beMubie IPIT, KTPIT
rnioc I'PITu ap.);

* KucsoTHble 06pab0TKH (B T. 4. MaTpuuHble BCKO);

* PagnaibHOE BCKPBITUE IJIACTOB;

* COBpPEMEHHBIE METOABI I'€O(PUZUIECKOIO
HUCCJIENOBAHUS CKBAXKUH, B T. 4. TOPU3OHTAJIbHBIX;
JOCTABKA I'eO(pU3NIECKUX IIPUOOPOB C IIOMOLIBIO
KOJITIOOMHTI'A U BHYTPUCKBAKUHHBIX TPAKTOPOB;

* BHYTPUCKBA)KUHHBIN HHCTPYMEHT /IS

BBICOKOTEXHOJIOTUYHBIX PA6OT;

3ape3ka 60KOBBIX CTBOJIOB;

* 'MAPOMOHUTOPHOE 6YPEHHE;

* MHCTPYMEHTAJIbHBIA CEPBUC (JIOBUILHBIE
orepanuy, ppe3epoBaHUE, YCTAHOBKA
OTCEKAIOIIUX ITAKEPOB U JIP.);

* HoBBbI€ METO/IbI TOBBINIEHUS HE(PTEOTAAYHN IIJIACTOB,;

* PEMOHTHO-U3O0JALIMOHHBIE PA6OTHI;

* TIpOMBICJIOBASI XUMUS 111 BBICOKOTEXHOJIOIUYHOI'O
HE(PTEra30BOI'0 CEPBUCA (PEATEHTHI U MATEPHUAIIBI
nuig I'PIT, komniozunmu ot [THIT, coctasr st PUP
unap.).

B 23-11 BcTpeue npuHanm yyactue 102 generara

U3 Pa3HbIX peruoHOB Poccurickon denepanuy,

a Taxke Pecnyonuku benmapycs, noggep-kapmer

(opMaT MEKTYHAPOJHOTO MEPOIIPUATHUSL

Crymarenu KOH(PEPEHITUU IPECTABIISIIN

50 CTPYKTYD, B T. 4. KOMIaHuu: ['pymnma U/,

«['a3npoMHedTh — TEXHOIOTUUECKUE TAPTHEPCTBA,

«raznpomHedTh HTLp, «['a31pOMHEPTH-3ATIONSIPHE»,

«[[a311pOM-IIOA3EMPEMOHT YPEHIOI», <[ Takep

CepBuc», <Il'atHedTh», dIlmomoepxke», «<PH-TPII»,

«PH-CamapanedTeras», «IarpaC-PemCepBuc»,

«Dpak/lxer-Bonras, «-bBT-BocTok», «BETEPAH>»,

«AnbsiHCCepBUC», <HOBATOK», < THK-TKPC>,

«Korn-Cepsuc», Weatherford, «<benopycunerb»,

«PycBennI'pym», THUC HeprecepBuc», <FOxXIHEPIKI»,

C3AO0 «PUIMAIID, ESTM, SHINDA, «<XuMIIpOM»,

«PocTOKTexHonorun», «Crap TbIoOOUHI» U .
Konpepennuio oTkpoeutu npeaceaarens ICoTA-

Poccus, K. 1. H. KOHCTaHTUH By piuH U IIpeicefaTenb

OPTrKOMUTETA, AUPEKTOP OO0 «Bpems KONTIOOUHTA»

VBan ITupy. C 1pUBETCTBEHHBIM CJIOBOM BBICTYIIUIU

TAKXE PYKOBOJIUTENb IUPEKIIUU TEXHOIOTUN B TOK

OI'BY «POCCUIICKOE SHEPIETUYECKOE ATCHTCTBO»
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MUHHUCTEPCTBA AHEPIeTUKN Poccuiickon
depepanuy, 3aMecTuTeNb pykosoauTtessa LIKTP TOK
ITaBen BpoBkoB, wieH Cosera I'pynnbt M IMUTPUA
I'prb6aHOBCKUI, JUPEKTOP N0 NTpoaaxam OO0
«®CTM>» Pycinan Canjiees, AUPEKTOP MO PAZBUTHIO
O13HeCa M HOBBIM TeXHONIOruAM OO0 dlakep
Cepsuc» Anekceit baripamos, npodeccop, 1. T. H., B. H.
c. OHLIMYV PI'Y nedpru uraza (HIY)

uM. L.M. T'y6knHa «PaliTHOHAIBHOE OCBOEHUE
34M1ACOB KUJIKUX YITIEBOJOPO/JOB IIJIAHETHI>

JIronys JJaBIeTIINHA, IVIABHBIA PEAAKTOP HAY4YHO-
MPAKTHYECKOTO XKYPHAIA «BpeMs KONTIOOMHT .
Bpewms I'PIT> l'anmna Bynbika.

IIporpamma 23-¥i KOH(PEepEeHITHH
«KoTIOOHMHIOBBIE TEXHOJXOruH, I'PII,
BHYTPHCKBAaKHHHBIE PA0OTHI> BKJIIOYAIA
LIECTh CEKITHI, BMECTUBIIHUX 31 JOKIad.

T1epBYIO CEKIIUIO OTKPBLJIO BBICTYIIJIEHHE
3aMECTUTEINA PyKOoBOAaNUTEN LlenTpa KOMIIETEHITUH
nmnoproszamemeHus B TOK AHO «AreHTCcTBO IO
TEXHOJIOI'MYECKOMY pa3BuTUIO» [1asia Ci1agKosa,
MHOCBAIIEHHOE MHCTPYMEHTAM I'OCYyAaPCTBEHHOMU
NOAJEPKKH OOPATHOI'O MHXKUHUPHUHTIA B
HedTerazoBoM cepsuce. Eme onun opunanbHbIN
JIOKJIAJl, TPU3BAHHBII CITOCOOCTBOBATH
WHTEHCUBHOMY Pa3BUTUIO OTPACJIUA B HEMTPOCTBIX

Supported by the Ministry of Energy and the Ministry
of Industry and Trade of the Russian Federation

YCIOBUAX, — «ONBIT IPUMEHEHUS U PE3YIBTATHI
MHJIOTUPOBAHUA MOJEIN OTKPBITBIX UHHOBALTUH
(Akceneparop Industrix) 11 TOUCKA, OLIEHKH

U IAJIBHENIIETO BHEJIPEHUA TEXHOIOTUUECKUX
PpELIEHNH CTAPTANIOB> — O3By4JI Cy/leliMaH
CHUTINKOB, pyKOBOAUTENb HAIIPABJIEeHNA BIIOKa 1O
Pa3BUTHUIO OTKPBITBIX MHHOBAIIMI X HOBBIX OM3HECOB
B OO0 d'a3npoMHedTh — TEXHONOTUIECKHE
HAPTHEPCTBA>.

I'1aBHBIN (POKYC BBICTYILJICHHUH OBLIT
TPATHUIITMOHHO HAIIPABJIEH HA IIPOI'PECCHBHBIC
TEXHOJJOI'HH, IIPEACTABICHHEC KOTOPBIX
IIPONLIO MO ATUA0H HHKEHEPHOI'O
cooGmectsa ICOTA-Poccusi. [Toptdens I0KIaJ0B
KOH(PEPEHIIUHU BCELEJIO COOTBETCTBOBAJI €€
HAa3BAHUIO: KOJITIOOMHTOBbIE TEXHOIOTHHY, ['PIT,
BHYTPUCKBAKUHHBIC PA6OTHI.

Oxcneprt LleHTpa KOMIETEHIUI IO TEXHOJIOI UM
CTPOUTENBCTBA U PEMOHTA CKBAKUH 6JIOKA
IKCIIEPTU3BI U (PYHKIIMOHAJIBHOI'O pa3sutus OO0
«ragnpomued T HTLI»> Cepreit CUMaKOB BBICTYIIUII CO
CTPATErUYECKUM JJOKJIA/IOM «[IepCIIEKTHUBBI PA3BUTHUS
I'HKT BITAO «I'azripom HE(PTh». O NEPCHEKTUBHBIX
TEXHOJIOI'MAX KOJITIOOMHTA JJ11 CTPOUTEIBCTBA U
PEKOHCTPYKIIUU BELICOKOTEXHOJIOIMYHBIX CKBAKHMH
pacckazan npodeccop kadeapsl 6ypenus PI'V nedpru

Ne 4 (82) Jleka6ps/December 2022 7
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urasza (HUY) um. L.M. I'yoknHa Muxaun l'enbgrar.

TexHuueCcKUe PEMEHUS 10 NOAJEPKAHUIO
Pa60TOCIOCOOBHOCTH CKBAKMH CO CJIOKHBIMH
TE€OJIOTUYECKUMHU YCJIOBUAMHU IMOKYPCKOU CBUTHI
OBLIH IPEAJIOKEHBI 3AMECTUTEIEM I'€HEPAIBHOTO
JUPEKTOPA IO pa3BUTHIO CIY:KOBI THKT OO0 «ITakep
Cepsuc» Anexkceem baripaMOBBIM.

C poxnagom [ IoTHONPOXOAHOE (PPE3EPOBAHME C
I'HKT nocne MI'PIT» BeicTynua IMuTputt KOMKUH,
PETHOHAJIBHBIA PYKOBOJUTEID IO PEATTU3AIUN
cepBuCHBIX yeyr ¢ THKT kommanuu d1lmoMoepsxe».
OnbITOM IPUMEHEHU S KOITIOOMHI'OBBIX TEXHOJOT U
i nposeaenys [1I' Ha rOpU30HTAIBHBIX
CKBa’KMHAX C HU3KHUM IIACTOBBIM JIABJIECHUEM
nioaeauacs riaBHbIN reosior OO0 «BETEPAH»
KOHCTAaHTHUH AJIErMH.

J1Ba BBICTYTIJIEHUS OBLIA TOCBAIIEHBI
KOJITIOOMHT'OBOMY OyPEHUIO — CIIOKHOH,
JIOPOTrOCTOAMIEN, HO MHOT'OOOEIIAIOIIEH TEXHOJIOTUU.
Joxnan «bypenne na 'HKT. HoBble pa3paboTKu
OO0 «Dpax/lxxeT-Bonra» o3syuna Osner BouH,
PYKOBOAUTEb HHXEHEPHO-TEXHUYECKOTO LIEHTPA
OTHOMMEHHOM KOMIIAaHNU. O NEPCIEKTUBHBIX
TEXHOJIOTUAX (POPMHUPOBAHUA U OOCTYy > KUBAHUSA
OOKOBBIX CTBOJIOB CKBA’KHH C UCTIOJIb30BAHUEM
I'HKT pacckasain Cepreii ATpyIIKeBHAY, IIEPBBI
3aMECTUTENb JUPEKTOPA — [NIABHBIN KOHCTPYKTOP
C3AO «Hosunka» (I'pyrma OH/I).

3HAYUTENBHAA YACTh IIPOrPAMMBI KOH(PEPEHITUHN
ObLIa OTJAHA JOKIAJAM, ITOCBAIIEHHBIM
TexHonorusam I'PIT. PykoBoauTe b 110 MHKEHEPHOM
noajepxkke THKT OO0 d'aznpoMHe(PTh-3a110I9pbe>
Anaronmmi KW4nruH u riasHbeA reosnor OO0
«BETEPAH» KOHCTAaHTHH AJIETUH B COBMECTHOM
BBICTYTIJIEHUH PACCKA3AJIM O TEXHUKE ITPOBEICHUA
HanpasjaeHHOro kucjaoTHoro I'PIT va 'HKT B
YCIOBUAX IJIOTHBIX KAPOOHATHBIX OTJIOKEHUH U
OXAPAKTEPHU30BAJIN IIEPBOE YCIIEITHOE IPUMEHEHNUE
Ha 3V Openobyprckoro HI'KM.

AKTHBHO OOCYX/jAJ1ACh TPEHIOBAA TEMA
pedpakos. C joknanom T IoBbIIIEHUE
3 PeKTUBHOCTU NOBTOPHBIX I'PIT» BRICTYIINII
IVIABHBIM MHIKEHED npeanpusTus 11o I'PIT OO0
«JlenmnoropckPemCepsuc> OOO «TarpaC-
PemCepsuc» Makcum @ajiees. O TEXHOJOTMYECKUX
pemennax s nopropHoro I'PIT B ckBaknuax MI'PIT
pacckazay JUPEKTOP MO PA3BUTUIO OU3HECA
00O Takep CepBuc» Kammiab Kapumos.

Hoxnap «Pemenue I'MC o onTuMHu3aiumu
3akaH4uBaHuA I'C c HEMEHTUPYEMBIMU

8 Ne4q (82) Jexabpn/December 2022

XBOCTOBUKAMHU MI'PIT> 03By4MJI I7ITaBHBIN MHIKEHED
AO {1T'O «TromeHbIpoMreodusnka» EBrenumii
Kysun. MH>XeHep 1O peann3aiiui CEPBUCHBIX YCIIYT
I'PTI kommnianuu «I1lnomb6epxe» Mnbsc McisaMoB
pacckazain o npoekte «<ACTPYM/IukucTum/
3KOMPpaK». Eiie o11H ero JOoKIa, PACKPhII CEKPETHI
IIPUMEHEHUS ITOJIMAKPUIAMUIHBIX >KUJIKOCTEN HA
MECTOPOXACHUU UM. A. JKarpuna.

bospiue ycriexu B mpoussoacTse I'PIT
JEMOHCTPUPYIOT OEJIOPYCCKUE CIIELTUAIUCTHI,
OCOOBIN AKIIEHT /I€JIAI0IINE HA UCIIO/Ib30BAHUU
TexHosoruu Plug & Perf. TTonpo6HOCTAM 3TUX
paboT 6bLIN OCBAIIECHBI /1Bd IOK/IA/1d YIACTHUKOB
KoH(pepeHuuu oT PYIT JIpOU3BOACTBEHHOE
obbeauHenue «benopycHeTh». Begymmii
WHIKECHED OTAE/IA KAIIUTAJIBHOI'O PEMOHTA CKBAXKUH
VIIPABJICHUS CKBAXKUHHBIX TEXHOJIOTUU U CEPBUCA
Bnagumup MapaeHKO IIOAE/IHIICS OIIBITOM
sbinonHeHus I'PIT no Texnonoruu Plug & Perf B
KOMITAHUH, 4 HAYAJIbHUK OT/I€/Id KAIIUTAJIbHOI'O
PEMOHTA CKBAXKUH YIIPABJICHUSA CKBA)KUHHbBIX
TEXHOJIOTUH 1 cepBHrca AHIpelt KoGel paCKPhLI OIBIT
HOPMAJIU3ALUY TOPU3OHTAIBHBIX CTBOJIOB CKBAXKUH
nocJie nposegeHus MI'PIT o rexnonoruu Plug & Perf.

becnionumepnyto xxuaxkocTs s I'PITHa ocHoBe
HOBOI'O KJIACCA [TIOBEPXHOCTHO-AKTUBHBIX BEIIECCTB
OXapaKTEePH30BaI AHIpEer PUIATOB — MHIKEHEDP
OHLIMY PTY et nrasza (HHY) um. .M. I'y6kuna
«PanonHaabHOE OCBOCHUE 3aMACOB JKUJIKUX
YIJIEBOJIOPO/IOB IIJIAHETHI>.

TexHOIOr U yIBTPA3ByKOBOI'O BO3JEUCTBUS HA
NPHU3A00HHYIO 30HY IJIACTA TOPUZOHTAIBHOTO
Y44CTKA CTBOJIA CKBA’KUHBI B KAYECTBE AJAIIETO U
3(pPEKTUBHOTO METO/1A CTUMYJISALIUH IJIACTA ObLIA
npeacTapieHa aBHbIM reosiorom OO0 «BETEPAH»
KoncrantuHoM AsteruHbIM. O CEJIEKTUBHBIX
06pabOTKAX M pabOTAX O UBOIAIINN CKBAXKUH
6€3 ITTyIEHN PACCKA3a]I MEHEMKED MO PA3BUTHIO
6usHeca OO0 «Cumon» Makcum Kusaszes.

By1oK HEPTENPOMBICJIOBOM XUMUHU IPEACTABIIIN
cnenuanucTel LienTpa MupoBoro yposHs PI'Y nedptn
urasza (HUY) um. .M. I'yokunHa «ParimoHaaibHOE
OCBOEHMUE 3AI1ACOB JKUAKUX YITIEBOAOPOAOB IJIAHEThI>.
Mita I HAyYHBIN COTPYLHUK AJIEKCAHID
CredaHIeB BEICTYIHII C IOKJIAI0M «PazpaboTka
JKUJIKOCTH TJTYIIEHUA U OJIOKUPYIOMETO COCTABA JJId
BefieHUd PaboT B ycsnosuax AHIT/I». Mnskenep Cepreit
[Tak pacckasza 06 UCCIENOBAHNH HHIMOUPYIOMEN
U 3AMYJIBIHPYIOMIEN CTIOCOOHOCTH NIPOAYKTOB Ha
OCHOBE CBIPbs PACTUTEIBHOI'O IPOUCXOXKACHUS 115
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JAJIBHENIIETO IPUMEHEHHUS B 6y POBBIX PACTBOPAX.
O pa3pabOoTKE KUCITOTHOI'O COCTABA C JOOABIECHUEM
KOMILJIEKCOOOPA3YIOMIETO Ar€HTA JOTIOXKNIIA
UHXeHep Anekcanapa Kucenesa.

OCHOBHBIM JJOKJIAJIOM IIO TEMATHKE
ob6opymoBanus crax «@xor THKT Oyaymero
YK€ CerogHsa», KOTOPbIA O3BY4YHJI IJIABHBIA
koHCTpyKTOop I'pyninbt @I Ceprert CeprueHs.

Bonpmoit unTepec cayumareaei BbI3Baao
BBICTYIIJIEHHE HAYAJIbHUKA OTAEIA MAPKETUHTA
I'pynnst @M1 Enenel I'pub6anoBckoi «HeripoceTeBble
MOJIENIN — OYZAYIIIEE CAMOOOYYAIOMUXCA U
4JIAIITUBHBIX CUCTEM YIIPABJIECHUS HE(PTETA30BbIM
060PYJOBAHUEM», TOCBAMIEHHOE CAMBIM AKTYaJIbHBIM
npobieMaM OO bEKTUBHU3AIUH TPOU3BOICTBEHHBIX
MPOLIECCOB, B Y4CTHOCTU, MUHUMM3AL UM BIHUSIHUA
YEJIOBEYECKOTO (PAKTOPA.

C noxaoM «Bropast >ku3Hb O60pyIOBaHUS. 32 U
MIPOTUB» BEICTYIIUJI 3AMECTUTEND KOMMEPYECKOTO
aupexropa I'pynmsl PH ]I 110 TOCIENPOAAKHOMY
ob6cnyxxuBanuio IOpuii benyrun. Ilpaktuueckue
U1 OPraHU3ALMOHHBIE ACIIEKTHI MOAECPHU3ALUNU
060PYIOBAHUA NIPEACTABIUII 3AMECTUTEID
TE€HEPATBHOTO IUPEKTOPA IO PA3ZBUTHIO OU3HECA
C3AO «DHIMAIIL> Cepreit FOpeHKo.

YCOBEPLIEHCTBOBAHUIO IIPOU3BOACTBA OCHOBHOI'O
HHCTPYMEHTA KOJITIOOMHIOBBIX TEXHOJIOT U
— I'MOKOIT HACOCHO-KOMITPECCOPHOU TPYOBI,
opranuzanuu npoussogctTsa 'HKT B Poccun,
YAYYIIEHHUIO KAa4ECTBA THOKONU TPYORI M PACITUPEHUIO
€€ ACCOPTUMEHTA ObLIIN ITOCBAIIEHBI JJOKIA/bI

U3BECTHBIX IPOU3BOAUTEIIEN TOI'O BUA IIPOAYKLIH.
Bnagumup Pynnes, renepasibHbli fupekrop OO0
«CTAP TbIOBMHI» — npeinpusTHs, HETABHO
OTIHPA3LHOBABLIET'O IIEPBLIU 'O, AEATEIBHOCTH,
BBICTYIINJI C JOKJIAA0M «[IpOM3BOJCTBO FTHOKUX
HACOCHO-KOMITPECCOPHEBIX TPy6 B Poccum». A
JOKTOP TEXHUYECKUX HAYK, T€HEPAJIbHBIN JUPEKTOP
OO0 JIIMHIA TIOBMHT COJIFOIITHC» TTasen
Eropos nipeacTaBuil JAHHOE IIPEAIIPHUATHE KAK
npou3BoanTeNs YHUKAIbHBIX 'HKT 1 mponyKToB Ha
UX OCHOBE.

Wmxenep OHLIMY PI'Y nedpru uraza (HUY) um.
H.M.T'ybknHa «PallMOHAIBHOE OCBOEHHE 3AITACOB
JKUJKUX YITIEBOAOPOAOB IVIAHETBI> AJIEKCAHPA
lankuna o3Byunna fokiaz «MccnegoBanue nmponecca
UHTHOMPOBAHHUA KUCIOTHOM KOPPO3HH CTATIN
T'UOKUX TPY6», B KOTOPOM ObLIA JaHA CPABHUTEIbHAS
XAPAKTEPUCTHUKA KOPPO3IUMHOM YCTOMYUBOCTU
06pa3nioB 'HKT oT pa3HbIX IPOU3BOAUTEIICH.

B npouecce MeponpusaTHsa COCTOAIOCH
HATPAXKJEHHUE JIYIIIUX JOKIAJINKOB KOH(PEPEHIINH,
BPY4EHUE IPU3OB JIAypPeaTaM HOMUHALUU «JIydImni
TEXHOJIOI'MYECKNH JOKJIA», YIPEKICHHONU
T€HEPAJIBHBIM CLIOHCOPOM KOH((pepeHIInU I'pynmnon
OH/I, a TAaKKE HATPAXKACHUE JIYYIINX ABTOPOB
JKypHana «Bpems konTioouHra. Bpems I'PIT» 2022
roza.

JKnem Bac Ha 24-11 MexX/1yHapOJHON HAYYHO-
MNPAaKTUYECKON KOH(PePeHIIUN «KONITIOOUHTIOBbIE
TexHONM0ruy, I'PI1, BHyTPUCKBA>KUHHBIE PAOOTED,
KOTOPYIO PEMIEHO IPOBECTHU OCEHBIO 2023 rogd. ©

Ioopobrwiti omuem o 23-ii
Mexncoynapooroii HayuHo-
npaxmuueckoti Korgeperuu
«Konmroburzossle mexronozu, I'PI1,
BHYMPUCKBANCUNIHBLE DAOOMbL U
Me3UCbL OCHOBHBIX OOKAA006 0YOym
onybauKoearsl 6 Ne 83 HayuHo-
NPAKMUUecKozo JHCypHana <Bpems
Konmroourza. Bpemsa I'Pl.
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OCj/MQCWlGMWlb HAUU CMenble toeu
Ha npaxmure 1no3607Ujl KOMIOOUH2

Coiled Tubing Made It Possible To Put Our
Bold Ideas Into Practice

&= L

PauxoHansHoe oCcBOEHKME 3aNacoB
HHOKHMX YTNes0n0poaos NiaHeTsH

Ha eonpocwt acyprana <Bpems
xonmrobunea. Bpemsa I'Pl1»
omeevaem JID. /lasremuiuna,
npogbeccop, 0.m. ., 8. H. C.
omoenerus HI[MY
PanuonansHoe oceoerie
3anaco8 HCUOKUX )271e6000PD0008
naanemol> PI'Y negopmiut u 2asa
(HHUY) um. UM.IyoKuna.

beceda cocmosinacs 6 kyyyapax 23-ii
MerncoyrapoOoHoil HAYyUHO-NPAKIMUHECKOLL
Kongepervu <Konmroobumnzo6sie
mexnonozuu, I Pl 6HYMPUCKBANCUHIHbLE
pabomu».

«Bpems xkoxrroouHTra. Bpem:a I'PID: JIromus
®apHuTOBHA, BBl IIpeacTaBiasaere HaydHBIN HEHTP
MHPOBOTO YPOBH: «PallHOHAIBHOE OCBOCHHE
3aMacCoB )KUIKHX YIVIEBOJZOPOJOB ILIAHEThD. Kak on
ObLI 00pa3oBaH? Kakue eIy rmepes cCOo0M CTaBUT?

JIronmws JasiaeTmrHa: Maes cCo3naHmusa HAyYHbIX
LEHTPOB MUPOBOI'O YPOBHS MOABUIACH B 2019 rony,
aB 2020 ropy I'yOKMHCKUI YHUBEPCUTET COBMECTHO
¢ Kazanckum (TIpUBOJKCKUM) (DEAEPATTBHBIM
YHUBEPCUTETOM, CKOJIKOBCKUM MHCTUTYTOM HAYKU U
TEXHOJIOTHUH, Y(PUMCKHUM T'OCYAAPCTBEHHBIM HE(PTAHBIM
TEXHUYECKHM YHUBEPCUTETOM CO3/1aJ I KOHCOPLILYM
o/ Ha3BaHuEM «Hay4dHBIN IEHTP MUPOBOT'O YPOBHS
«PallnoOHAa/IbBHOE OCBOEHUE 3AI1ACOB KUJKUX YIVIEBOAOPOLOB
IUTAHETBD. SIAPOM 3TOrO HAYYHOI'O LIEHTPA ABJISAETCA
Kaszanckust pefiepanbHbIi yHUBEPCUTET. KaskIbIi
Y4YaCTHUK KOHCOPIIUYMA Pa3pPadaThIBAET CBOIO
npOO6IEMATHUKY. B HallleM yHUBEPCUTETE, B YACTHOCTH,

O/, PYKOBOJACTBOM CrirHa Muxania AJIEKCAaHPOBUYA

1 MaraznoBoi JIIo60BUu AGy/1a€BHBI HA HAIIIEH Kadeape
TEXHOJIOTUU XUMHUYECKUX BEMECTB I HEPTAHOIM U
ra30BOU IIPOMBIIUIEHHOCTH, 3aHUMAIOTCS Pa3pabOTKON
MIPOPBIBHBIX TEXHOJIOTUI B O6/IACTH IIPOMBICJIOBOM XMMHH.
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Coiled Tubing Times
Journal is interviewing
L.F. Davletshina, Professor,
Doctor of Technical
Sciences, Leading
Researcher Department
of the National Center
Jor Medical Research
"Rational development
of liquid hydrocarbon
reserves of the planet"
GUBKIN UNIVERSITY.
National University of Oil
and Gas.

The conversation took
Dplace on the sidelines of
the 23 International
Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference.

Coiled Tubing Times: Lyutsia Faritovna, you
represent the world-class Scientific Center
"Rational development of liquid hydrocarbon
reserves of the planet." How was it founded? What
is its purpose?

Lucia Davletshina: The idea of creating world-class
research centers appeared in 2019, and in 2020 Gubkin
University, together with Kazan (Volga Region) Federal
University, Skolkovo Institute of Science and Technology,
and Ufa State Oil Technical University, created a
consortium called "World-Class Science Center"
Rational development of liquid hydrocarbon reserves
of the planet”. The core of this scientific center is Kazan
Federal University. Each member of the consortium has
his own topics. In our University, in particular, under
the leadership of Mikhail Aleksandrovich Silin and
Lyubov Abdulaevna Magadova, at our Department of
Chemical Technology for the Oil and Gas Industry, they
are developing breakthrough technologies in the field
of field chemistry. It is clear that if our department had
not gained authority in the scientific world by the time
the consortium was formed, there would be no research
base, and our achievements would not be known
throughout Russia and neighboring countries, then we
could not qualify for participation in the consortium.
Each candidate for participation was considered



TTOHATHO, YTO, ECJIN OB Y HAIIEH KadeAPbl K MOMEHTY
06pa30BaHMA KOHCOPILIMYMA HE ObUT HAPAOOTAH ABTOPHUTET
B HAYYHOM MHPE, HE ObLIIO UCCJIEJOBATEIbCKOU 6a3bL, 4

objectives.

HaIllM HapabOTKU He ObUIN U3BECTHBI BO BCEH Poccuu u

OMM>KHEM 32pyO€EKbe, Mbl HE MOITIU ObI IPETEH/JOBATh

H4 y4aCTHE B KOHCOPLIYME.

Kaxx Il KaHANIAT HA y4aCTHUE
paccMaTpUBAICA OTIEIBHO,
IIPOXOAUII IIPOBEPKY HA COOTBETCTBUE
TPEOGOBAHUAM NMOJOOHBIX HAYIHBIX
LIEHTPOB C ITI00AJIbHBIMU 1IEJISIMU U
33JA9aAMU.

BK: K10 (hmHAHCHPYET 3TOT
IIPOEKT?

JI.I.: TocygapcrBo. OHO
WHBECTHPYET B PA3BUTHC HAYKH.
brarogaps 3ToMy Mbl CMOIIN
pHUOOPECTH OOOPYJOBAHUE
BpIcogamiero yposHs. C 2020 roza
HIIMY o6beanHSIET 6OIBITYIO
KOMAH/y IIPEACTABUTEIICH HAYYHOT'O
COOOIIECTBA. YIKE OTYUEHBI
3HAYHMBIE PE3YIIBTATHL, O KOTOPBIX
MHOTro coo6miam CMU.

BK: JIronus ®apuToBHA,
B 2021 roxy Bel ycniemrHo
3aIUTHIN JUCCEPTALIHIO HA
COHCKAHHE YIEHOH CTEIICHU
JOKTOPA TEXHHYECKHX
HAyK Ha Temy «Co3gaHue
KOMILIEKCHOT'O KOJIJIOH/THO-

4

Ecnm Obl y Hawewn kadegpbl
K MOMEHTY 0Opa30BaHUS
KOHCOpLMYMa He Obli
HapaboTaH aBTOPUTET B
Hay4YHOM Mupe, He Bbino
NCCNefoBaTeNbCkon
0a3bl, @ HalwK HapaboTkM
He OblNn 3BECTHbI BO
Bcen Poccnm 1 6anxxHem
3apybexbe, Mbl He MO
Obl NpeTeHpoBaTh Ha
y4yacTme B KOHCopLMyMe.

If our department had

not gained authority in

the scientific world by the
time the consortium was
formed, there would be

no research base, and our
achievements would not be
known throughout Russia
and neighboring countries,
then we could not qualify
for participation in the
consortium.

separately, tested for compliance with the requirements
of similar research centers with global goals and

CTT: Who finances this project?

L.D.: The state. It invests in the
development of science. Thanks
to this, we were able to acquire
equipment of the highest level. Since
2020, NCMU has been uniting a
large team of representatives of the
scientific community. Significant
results have already been obtained,
which have been widely reported by
the media.
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CTT: Lyutsia Faritovna, in
2021 you successfully defended
your thesis for the degree of
Doctor of Technical Sciences
on the topic “Creation of an
integrated colloid-chemical
approach to the development of
compositions and technologies
for acidizing wells using coiled
tubing units”. In my opinion,
your fundamental work is closer
to the chemical sciences than to
the technical ones, isn't it?

L.D.:Ibecame a doctor of
technical sciences, and my work
was carried out at the intersection
of two specialties: colloid chemistry

HAYYHbIA LUEHTP MUPOBOIO YPOBHA «PauuoHanbHOe OCBOGHWE 3aNacoB XUAKMX YINEeB0A0POA0E NNaHeTbI»

KazaHckuA depepanbHbii
YHUBEPCHUTET

*

rYBKWHCKUIA
YHUBEPCUTET

YOUMCKWA NOCYAAPCTBEHHbIA
HE®TAHOM TEXHMYECKWA YHUBEPCUTET

Skoltech

mO RSB vl TATYT sl o BFasOSGiml

Llenb 1 3apaum cosgaHms

Kniwouesble NnoKasaTenu

OCHOBHaA UeNb - COXPaHeHME M
yoepxaHWe nuaepcTea 8 HTP 3a cyer
OCYLWECTBNEHHA NPOPLIBHBIX

MCCNEA0BAHMIA NPEUMYILECTBEHHO
DYHAIMEHTANLHOO W NOKUCKOBOID
XapaKTepa, HanpaBAeHHbIX Ha peleHke

B 5 E 5 2 B

334,34, COOTBETCTBYIOWMX MUPOBOMY

T

YPOBHIO aKTY3aNbHOCTH W 3Ha4YWMOCTH.

Soman i ran spn gy Fiora L
seLATIONMEAEd  [20 B Ast — TSP O

P

OCHOBHbI@ BEKTOPbI HayUHO-NPaKTHUECKOi geatenbHocTu PTY wedtu u rasa (HUY) umenn U.M. lN'y6kuua

MHTeHCHDHKALMA [OBbINM

MoebiweHHe HedTErazooTAIYM NNACTOB

IMAapasnHuYecKHii paspole nnacta

KMCAOTHBIE COCTaBbl MUPOBOFD YPOBHA

OnwT npeacTassen 8 Gonee wem 150 nETouHIKER M
nogepennes Gonee vem 20 narenTavmn

1i NAB gna ASPsaeogHeHna us PO

T

YuuKaneHana gna PO texHonorma MPN ¢ CYT

MunsmbAsset

SETRETE HE
mfiopaTopsme
MECAESOBRHMA

HMERAAEIOBEHIE
CTEHAARTHOMD
P Ll=l i
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KA®EAPA TEXHONMONMA XUMWHECKMUX BELLIECTB ANA HE®TAHOW
U TASOBOW NMPOMBILLNEHHOCTU U HOL «MPOMBICNIOBAA XMMWUA»

X «  Kadenpa HedTexuMUueckoro cuHTe3a
Buina cospana B 1960 rogy. B 90-x rogax
Geina nepenpodunuposada Ha
nNogroToBKy cneuxanucTos B obnactr
paspaboTu pearenTos gna
HedTerasonobuiym

« B 2010 rogy npw kaceape B
COOTBETCTEMM C PelUeHHEM YueHoro
CoseTa coafgaH HayJHo-
ofpasoeaTencHbIl UEHTP
«MpoMEICNIOBAA XUMUAY,
OCHALEHHEIR COBPEMEHHEIM
oGopygoBaHWem

XHUMHYIECKOT'O IMOAX01A K pa3padoTKe

Hay4HuIA pykoBoguTens

HOL «MX»
Cunud M.A,

COCTABOB M TEXHOJIOTHH 1A Mos pa OoTa and the development of oil and
KHCJIOTHBIX 00Pa60TOK CKBAKHH C BbIMOMHANACh Ha CThike  %asficlds. This was primarily due
HCIIOJIB30BAHHEM KOJITIOOHHIOBBIX ABYX crieLmanbHocTe " to the fact that the technologies of

YCTAaHOBOK». Ha MO¥ B317L:A 7, Bama
dyHzamMeHTaIBHAS pA00OTA OTHIKE
K XHMHYECKHM HAyKaM, 9eM K
TEXHUYCCKHUM, HE TAK JIN?

JI.J.: S cTasma OKTOPOM TEXHUYECKUX
HAYK, 2 MOsI pa60T4 BBITIOJIHSJIACh HA
CTBIKE JIBYX CIIELIUAJIBHOCTEN: KOJIJIOU/THASA
XHUMHS U Pa3PA60TKA HEPTAHBIX U T'A30BbIX
MECTOPOKACHUN. DTO 6bLJIO CBA3AHO
MPEXK/IE BCETO C TEM, YTO TEXHOJIOTUU
KUCJIOTHBIX OOPA60TOK CKBAXKUH
OTHOCSITCS K HAIIPABJIEHUIO Pa3paboTKU
HEPTAHBIX U I'A30BBIX MECTOPOXKICHUIA,
HO CAMH KHUCJIOTHBIE COCTABBI, IIPOLIECCHI,
MNPOUCXOJAIIME IPH UX B3AUMOJEHCTBHH C IIJIACTOBBIMH
dmon1amMu (HEMTHIO, BOAON) U CKEJIETOM IIOPOABL, HA
TPAHULIAX CPEJT — ITO Y2KE KOJUIONUHASA XUMHUSL.

BK: IIpOoIUTHPYIO HECKOJIBKO CTPOK U3 Banrer
pPaGoThI: «Co9eTaHNE BO3MOKHOCTEH, KOTOPHIE
MOT'YT IPEJOCTABHTH KOJITIOOHMHIOBAA YCTAHOBKA
M KHCJIOTHBIE COCTABLIL, IIPEIJIOKEHHBIE IS
KOHKPETHBIX IUIACTOBBIX YCJIOBHH, IO3BOJIHT
IOBBICHTH 3(PPEKTHBHOCTH TEXHOJTOTHM KHCIOTHBIX
06paGoTOK». Hanre YU TaTe IbCKOH Ay THTOPHH IO
IIOHATHBIM IPUYHUHAM BECbMA HHTEepeCcHa Bamra
HHTEPIIPETAIH A HCIIOIB30BAHH A KOJITIOOHHIA.

JI.X.: CHMoKEHHE TPOAYKTUBHOCTH CKBAXKUH IIPOUCXOUT
HE TOJIBKO 34 CYET YMEHBIIEHUA HEPTEHACBIIIEHHOCTHA
IUJIACTOB, HO U 34 CYET KOJIbMATALIMHU (3ATIPA3HEHMNI)
NPHU3a00MHON 30HBI CKBA’KUHBL B 3THX yCJIOBUAX
OJHOM M3 CAMBIX PACIIPOCTPAHEHHBIX TEXHOJIOI'MHI
HAa MECTOPOXJIEHUAX HAPAAY C TUPABINIECKUM
Pa3pBIBOM ILIACTA ABJIAETCA KUCIOTHAA OOpa00TKA. Llesb
MO€H pabOTHI 3aK/IIOYAIACH B U3yYEHUH KOJUIOUTHO-
XMUMHYECKUX ITPOLIECCOB M CO3AAHNUU KOMIUIEKCHOTO
MOJXOAA K UCCIIEJOBAHUAM JIJI PA3PAOOTKU U
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KONNouAHas XMMus
N pa3paboTka
HedTAHbIX U ra30BbIX
MeCTOPOXAEHUMN.

My work was carried
out at the intersection
of two specialties:
colloid chemistry and
the development of oil
and gas fields.

acid treatment of wells are related
to the development of oil and gas
fields, but the acid compositions
themselves, the processes
occurring during their interaction
with reservoir fluids (oil, water) and
the rock skeleton, at the boundaries
of the media. This is colloidal
chemistry.

CTT: I'll quote a few lines
from your work: "The
combination of opportunities
that a coiled tubing unit
can provide and acid compositions proposed
for specific reservoir conditions will increase
the efficiency of acid treatment technologies."
For obvious reasons, our readership is very
interested in your interpretation of the use of
coiled tubing.

L.D.: Decrease in well productivity occurs not only
due to a decrease in oil saturation of the reservoirs, but
also due to clogging (contamination) of the bottomhole
zone of the well. Under these conditions, one of the
most common technologies in the fields, along with
hydraulic fracturing, is acid treatment. The purpose of
my work was to study colloid chemistry processes and
create an integrated research approach to develop and
adapt formulations and technologies for acid treatments
using the capabilities of modern equipment. Multi-stage
well treatment technologies were developed using a
coiled tubing unit, providing for the removal of reaction
products, which significantly increased the efficiency
of acid treatment of wells, which were successfully
implemented jointly with TagraS-RemService LLC by the
AktyubinskRemService enterprise, managed by
R.M. Akhmetshin.



aJ]ATITAIIH COCTABOB U TEXHOJIOTUH
JUISI KUCJIOTHBIX O6Pa60TOK C
IIPUMEHEHUEM BO3MOXHOCTEN
COBPEMEHHOT'O O60PYIOBAHMUSL.
BbutH pa3paboTaHbl MHOTO3TAITHBIC
TEXHOJIOTUU OOPAOOTOK CKBA’KHH C
HCTIOJIB30BAHUEM KOJITIOOMHI'OBOH
YCTAHOBKH, ITPE/TyCMATPUBAIONIIIC
BBIHOC ITPO/TyKTOB PEAKITHH,

YTO 3HAYNUTEIIBHO TOBBICHJIO
3(PHEKTUBHOCTb KUCTIOTHBIX
06pabOTOK CKBAXKUH, KOTOPbIE
OBLJIN YCITENITHO PEAJTM30BAHBI
coBMeCTHO ¢ OOO «TarpaC-

o

Bbinn pa3paboTaHbl
MHOrO3TarnHble TEXHONOrMn
00paboTOK CKBaXXUH

C UCMOJIb30OBaHWEM
KONTIOOMHIOBOW YCTaHOBKM,
npeaycMaTpuBatoLLme
BbIHOC NMPOAYKTOB peaKkLuuu,
4YTO 3HAYUTENbHO MOBLICUIIO
3(8q)eKTV|BHOCTb KUCNOTHbIX
PaboTOK CKBaXXUH.

Multi-stage well treatment
technologies were developed

CTT: Rubin Mudarisovich
is an active author and
member of the editorial
board of our journal. How
did you come up with the
idea that formed the basis of
the research?

L.D.: It all started with the
fact that our laboratory received
samples of contaminants that
were removed from the injection
well during washover with the
help of coiled tubing. We studied
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PemCepsBuc» npearnnpusaTuemM
«AKTIOOMHCKPeMCepBHC», KOTOPBIM
pyxoBogUT PM. AXMETIINH.

BK: PyOonH MyZapHCOBHY —

using a coiled tubing unit,
providing for the removal
of reaction products, which
significantly increased the
efficiency of acid treatment

them, decomposed them into
components and showed that
the formation pay zone contains
a conglomerate of contaminants
consisting of asphaltenes, resins,

of wells.

AKTUBHBIHN ABTOP U WICH
PEJAKIIMOHHOI'O COBETA HAIIIETO
KypHaaa. Kak Bam npumia ujaesa, KoropasjaeriaB
OCHOBY HCCJI€JOBAHUI?

JI.J.: HauMHAaJIO0Ch BCE C TOT'O, YTO K HAM B JIAOOPATOPUIO
oM O6PA3IIBI 3aTPASHEHUI, KOTOPBIE ObLIN
MU3BJIEYEHBI U3 HATHETATEILHON CKBA’KMHBI IIPU
MPOMBIBKE C ITOMOIIBIO KOJNTIOOMHI'A. MBI UX U3y4YHIIH,
PA3JIOKIUIN HA COCTABJIAIONINE U IIOKA3a1H, 9TO B 1311
COCPENOTOYEH KOHITIOMEPAT 3ATPASHEHNH, COCTOAIINH
U3 AC(PATTBTEHOB, CMOJL, ITAPAPUHOB, OKCHUIIOB
JKEJIe3a, COJEN U YaCTULL IIOPOJHI (TIECOK,

IVIMHA), JUIS1 PA3PYIIECHUSI KOTOPOT'O HYKHBI
WHHOBAIJMOHHBIE KUCJIOTHBIE COCTABBI 1
COBPEMEHHOE O60OPYIOBAHHE — KOJITIOOUHI.

MBI IPEJIJIOKUIIU IIPOBECTH OOPAOOTKH

TPEMS NOAXOAAMU: 3AKAYUBAIN OJIUH COCTAB,
BBIJICP’KUBAJIH, JOCTABAIN. TO JKe camoe Jie1aIun
CO BTOPBIM COCTABOM. [1I0TOM TpPETHI COCTAB
IPOJABIMBAJIU IVIYOOKO B IJIACT JJIs1 TOI'O, YTOOBI

NTorom Hawewun
COBMECTHOM

paboTbl cTanu age
HOBblE€ TEXHOJIOMUN
KMCNOTHbIX 00paboTok
NpPU3aboNHOM 30HbI
KakK JoOblIBaloLWMX,

TaK W HarHeTaTesNbHbIX

paraffins, iron oxides, salts and

rock particles (sand, clay), for
the destruction of which innovative acid compositions
and modern equipment are needed - coiled tubing.
We proposed to carry out the treatments in three
approaches: they pumped one compound, kept it,
and got it out. The same was done with the second
composition. Then the third composition was pressed
deep into the formation in order to process it precisely.
We have received good implementation results. The
result of our joint work was
two new technologies for
acidizing the bottomhole
zone of both production and
injection wells using coiled
tubing units. As a result,
more than 250 wells were
successfully processed by
AktyubinskRemService. That
is, we covered approximately

y2Ke IIPULIEIBHO ero 00padoTaTh. Hamu 6pu1n CKBaX>XUH C one percent of the wells at the
TIOJTYYEHBI XOPOIIIHUE PE3YABTATHI ITO BHEAPEHUIO. MCNOJSIb3OBaHUEM Ramashkinskoye field with our
HTOrom HaImer COBMECTHOM PAOOTBI CTATTH JIBE KOTNIOBUHIOBbIX technologies. The technologies
1 h
HOBBIE TEXHOJIOTUH KUCJIOTHBIX O6PabOTOK yCTaHOBOK. developed by us are not cheap,

IPU3A00HON 30HBI KAK JIOOBIBAIONINX, TAK U
HATIHETATEIbHBIX CKBAXKHUH C HUCIIOIb30BAHUEM
KOJITIOOMHI'OBBIX YCTAHOBOK. B m'Tore cuimamu
KOMIIAaHUH «AKTIOOMHCKPemCepBuC» 6BIJIO
YCHENTHO 06pabOoTAHO 605ee 250 CKBAKHUH.

To ecTb MBI OXBATHUJIH CBOMMHU TEXHOJIOTUSIMH
IPUOAN3UTETBHO OJIUH IPOICHT CKBAKIH

Ha POMaIKMHCKOM MECTOPOXKICHULL
PazpaboTaHHbIC HAMU TEXHOJIOTUH HE/ICIIIEBHI,
HO 3aKA3YHUK ITOIIEJT Ha 3T TPATHI, B PE3Y/IbTATE
OBUIH ITOTyYEHBI XOPOIINE PE3YIbTATHL.

BK: ITosry4aeTcs, ITO y>Ke HA 3TAIlE aIpoOaI iy
Bama guccepranusa IpUHECIA KOMMEPYECKH
3HAYHMBIE PE3YIbTATHI?

JI..: [1a, 5TO AEUCTBUTENBHO TAK.

BK: C103KHO OBIJIO BHEAPATH HOBYIO TEXHOJIOTHIO?
JI.J.: CJIOKHO. Y HAC pOJWIIACh CMEJIASI UJES, }

The result of our
joint work was two
new technologies
for acidizing the
bottomhole zone of
both production and
injection wells using
coiled tubing units.

but the customer went for
these expenses, as a result,
good results were obtained.

CTIT: It turns out that
already at the stage of
approbation your thisis
brought commercially
significant results?

L.D.: Yes, itis true.

CTT: Was it difficult to
introduce new technology?
L.D.: Yes, it was. We had a bold idea, which was made
possible by coiled tubing. And our laboratory base made
it possible to study the processes, analyze and, as a resul,
explain where such a high effect came from. It turned
out to be a kind of collaboration. }
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OCYIIECTBUTB KOTOPYIO HA TPAKTUKE ITO3BOJINIT
MMEHHO KOJITIOOUHT. A HaIl1a 1Ta00pATOPHAS
6432 12712 BO3MOXKHOCTb U3y4YUTB ITPOLIECCHI,
MPOAHATIU3UPOBATH U B PEZYIIBTATE OOBICHUTD,
OTKY/1a B35JICSI TAKOM BBICOKHH 3(D(DEKT.
[Tomy4mnIach CBOErO pofa KO/Iaboparus.

BK: Kak Bel BUgnUTE JaJIbHEHIIICE
Pa3BHTHE KOJITIOOMHIOBBIX TEXHOJIOT U
B TOM CETMEHTE, B KOTOPOM JIesKaT Banru
HAy4YHBbIC HHTEPEChI?

JI.I.: KOJITIOOUHT JA€T MHOTO
BO3MOYXHOCTEU /1151 Pa3PAOOTKU TAKUX
CJIO’KHBIX MHOTI'O3TAITHBIX TEXHOJIOTU.
7Kasp TOJIBKO, 4TO TIOKA HAM HE
VIACTCSI TUPAKUPOBATD UX, OOBSICHUTD
THOTCHIIUAJIbHBIM 3aKA3YUKAM, YTO
3(PHEKTUBHOCTD ITUX JJOPOTOCTOSIIIUX
TEXHOJIOIUI C JIMXBOU OIPABABIBACT 34TPATHI,
KOTOpBIE OyAyT TOHECEHBL. CErOAHS 6OIbIIAs
4aCTh IEUCTBYIONINUX POCCUHCKUX HE(PTIHBIX
MECTOPOK/ICHUN HAXOAWUTCS HA CTA/TUU
UCTOIIEeHHU. B cTapoM (pOH/IE CKBAXKUH
O4YE€Hb MHOI'O OCJIO;KHEHMH, CBSI3AHHBIX C
OTJIOKEHUEM AC(PATTBTEHOB, CMOJI, ITAPA(HHOB,
COJIEN, C KOPPO3HUeET. M HYy>KHO 6epedb
IKCITyATAITMOHHYIO KOJIOHHY, 4 KOJITIOOUHT
H4M /IA€T TAKYIO BO3MOXHOCTb. OH TAKXKE
HE3AMEHUM B Pa00TAX IO 3aTPyOHOMY

KonTioOuWHr gaeT MHoro
BO3MOXHOCTEW AN
pPa3paboTKM CNOXHbIX
MHOrO3TanHbIX
TexHonornn. Xanb
TONbKO, YTO NOKa HaM He
yAAEeTCa TUPaXXMpoBaTb
NX, OOBACHUTL
NnoTeHUManbHbIM
3aKas4ymKam, 4To
3¢pHeKTUBHOCTb

3TUX AOPOroCTOALLMX
TEXHONOIMMM C NTMXBOM
ornpasAblBaeT 3aTpaThbl.

Coiled tubing provides
many opportunities for
developing complex
multi-stage technologies.
It's just a pity that so
far we have not been
able to replicate them,
to explain to potential
customers that the
effectiveness of these
expensive technologies
more than justifies the

CTT: How do you see the
further development of
coiled tubing technologies
in the segment in which
your scientific interests lie?

L.D.: Coiled tubing provides
many opportunities for
developing such complex
multi-stage technologies. It's
just a pity that so far we have
not been able to replicate
them, to explain to potential
customers that the effectiveness
of these expensive technologies
more than justifies the costs
that will be incurred. Today,
most of the existing Russian
oil fields are at the stage of
depletion. In the old well stock,
there are a lot of complications
associated with the deposition
of asphaltenes, resins, paraffins,
salts, and corrosion. And we
need to protect the production
string, and coiled tubing gives
us such an opportunity. It is
also indispensable in annulus
work. If we were able to convey
all these nuances to customers,

NPOCTPAHCTBY. EC1 6b1 MBI CMOIJIM JIOHECTH Costs.

BCE 3TU HIOAHCHI /IO 3dKA34YHKOB, TO, 51 yBEPEHA,
3TO BBI3BAJIO 6B MOIITHBIN BUTOK B IIJTAHE BHEIPEHU S
KOJTIOOMHI'OBBIX TEXHOJJOTHI.

BK: Kakmue, 10 Banmiemy MHEHHIO, CYILECTBYIOT
3¢ deKTHBHbIEC METOAbI BO3ACHCTBHA HA 3AKA39HKA?

JI.J.: Haipumep, €:KerojjHast KOHPEPEHIUS
«KonriobuHrossle TexHonoruy, I'PI1, BHyTPUCKBAKUHHbBIE
PaboThI», KOTOPYIO OPraHU3yeT Bam sxypHat. Eciu jecatsb
JIET HA33/]] HAd HEU CBOIO PO YKIIUIO IPEACTABIISAIN 10
OOJIBIIIEH YACTU AMEPUKAHIIBL, TO CEHYAC ITOSIBUIIOCH YKE
MHOT'0 poccurickux npoussogurencii THKT. ITpusaTHo, 4TO
MBI UJIEM B 3TOM HAIIPABJIEHUH. TOIja K€ B YUCJIE JIETIETATOB
NPEBAINPOBAIN IPEACTABUTENN CEPBUCHBIX KOMITAHNM,
4 B IIOCJIETHUAE TO/IbI TTOSABJIAETCA BCE OOJIBIIE 3AKA3UHKOB.
B aTOT pa3 «'a31poM HEPTH> HAIVISAIHO IIPEICTABUIIA HE
TOJIBKO CBOM Pa3pabOTKH, HO U TOTPEOHOCTU. [TpOUCXOaUT
WHTEHCUBHBII OOMEH UH(POPMALIMEN O TOM, KAKUE
AKTYyaJIbHBIE TEXHOJIOI'MHU €CTh HA PbIHKE. KOH(pepeHnmu
UT'PAIOT BAXKHENUIIYIO POJIb, IOTOMY YTO JOCTYYATbCA JJO
KaK/IOT'O 3aKA34YMK4, 3AMTH B UHANBUAYAJILHOM IIOPAJIKE
K KOKJOMY PYKOBOAUTEIIO X OO'bSCHUTD HA IIOHSATHOM
YPOBHE CyTb TOH UJIM MHOMN TEXHOJIOTUU CJIOKHO. XOTH €CTh
MHPOBAs IIPAKTUKA PEKJIAMBI, CHUMAIOTCSI IIPOMOPOJINKH,
HO BCE PABHO KUBOE OOIIEHNE HA KOH(PEPEHLIUAX
HUCKJIIOYUTENBHO 3(PPEKTUBHO B IVIAHE JOHECCHUS
MHMOPMALTUH U OOGMEHA OIIBLITOM.

BK: Poccuriickas HedpTerazoBas OTpacib CErogHs
OKAa3aJI1ACh B HENIPOCTOM cCHTyanuu. Kakue orBeThl
MO3KHO IIPOTHBOIIOCTABHTH HOBBIM BbI30BAM?

JI. [I.: MHE KaXXEeTCH, 4TO 3TO HAIII IIIAHC. MBI JOJIT'O
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then, I am sure, this would
cause a powerful turn in terms
of the introduction of coiled tubing technologies.

CTT: What, in your opinion, are effective
methods of influencing the customer?

L.D.: For example, the annual International Scientific
and Practical Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference, which is organized by
your journal. If ten years ago it was mainly Americans
who presented their products, now there are already
many Russian manufacturers of coiled tubing. It's nice
that we are moving in this direction. At the same time,
representatives of service companies prevailed among
the delegates, and in recent years more and more
customers have appeared. This time, Gazprom Neft
clearly presented not only its developments, but also its
needs. There is an intensive exchange of information
about what relevant technologies are on the market.
Conferences play an important role, because it is difficult
to reach out to each customer, go to each manager
individually and explain at an understandable level the
essence of a particular technology. Although there is
aworldwide practice of advertising, promo videos are
being shot, but still, live communication at conferences
is extremely effective in terms of conveying information
and exchanging experience.

CTT: The Russian oil and gas industryisina
difficult situation today. What responses can be
countered to new challenges?

L.D.: It seems to me that this is our chance. We have
been hoping for a long time that someone will give us



Ha/ICSUTHCh, YTO HAM KTO-TO YTO-TO JIACT,
a Terepb OKA3aJINCh B CUTYAIINH, KOT/IA
HaM HHYETO HE JIAI0T U BCE TPOHIIEMBbI
HY’KHO PEIATh CAMHM. A MBI GBICTPO
pelraeM, Koria 3To CPOYHO, KOI[a TOPUT
— 3TO OCOOEHHOCTD HAIIETO XAPAKTEPA.
Sl yBepeHa, 9TO MbI MOKEM COBEPIIIHTD
IIPOPBIB, IOTOMY YTO y HAC GOJIBIIHE
HapaOOTKU ecTb. 1 HayuHas 6232
OOJIBINAS, X METAJITTYPIHSI CBOSL.

BK: IltaBHOE€, YTO IIPHPOJTHBIE
3a1acebl CBOH €CTh.

JI.[.: C 3amacamu nipoire Beero. [lo
He(TU MBI CEIBMBIE B MUPE, 4 T10 I'a3y-TO
MBI IEpBBIE! Y HAC UMEIOTCSA OIPOMHBIE
34M4Chl, 4 HAIIIH HAPTHEPHI IPUBBIKIN
JKATB XOPOIIO, [IOITOMY, yMAI0, BOIPOC
pemuTcs. [1a, CETOAHAIIHSAS CUTYALUS
JIEUCTBUTEIIBHO CIIOKHASL, HO, MOXKET
OBITh, TO BO3MOKHOCTD JJIST HAC, YTOOBI
pa3BuBaTbC? IIOTOMY YTO MBI lyMaJIM:
BOT, IPOJAJUM HEPTD U I'a3, U HAM
BCE IIPUBE3YT, IOCKOJIBKY MBI BCE HA

KoHdbepeHunn urpatot
Ba>XHEULLYIO POsb,
NOTOMY 4YTO JOCTY4aTbCA
[0 KaXgoro

3aKas4ymka, 3a1UTn B
MHOMBUAYaNbHOM
nopsagke K KaXxxgomy
PYKOBOAUTENIO U
OOBACHUTL HA MOHATHOM
YPOBHE CyTb TOU UNK
NHOM TEXHONOIK
CNOXKHO.

Conferences Iolag an
important role, because
it is difficult to reach
out to each customer,
go to each manager
individually and explain
at an understandable
level the essence of a
particular technology.

something, and now we are in a
situation where we are not given
anything, and all problems must be
solved by ourselves. And we quickly
decide when it is urgent, when

it burns - this is a feature of our
character. I am sure that we can make
abreakthrough, because we have a
lot of groundwork. And the scientific
base is large, and metallurgy has its
own.
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CTT: The main thing is that
there are natural reserves.

L.D.: The easiest way is with
reserves. We are the seventh in the
world in terms of oil, but we are the
first in terms of gas! We have huge
reserves, and our partners are used
to living well, so I think the issue will
be resolved. Yes, today's situation
is really difficult, but maybe this is
an opportunity for us to develop?
Because we thought: let's sell oil and

IUIAHETE JAPYT C IPYTOM MUPHO JKUBEM. A
OKAa32J10Ch, YTO HET, YTO HY>KHO PACCYUTHIBATH HA CEO4L.

BK: BbI JaBHO ABJIA€TECHh YHTATEJIEM JKypHAIa
Bpemsa koarroouHra. Bpemsa I'PIl». Ha crpanumax
H3JaHUA IOCTOIHHO ITYOJIHKYIOTCS CTATHH 32
Bamum aBTOPCTBOM. B 3TOM rogy >KypHaJj OTMETHJI
CBO€ ABaauaTHiIeTHE. YeM mosie3deH a1a Bamer
JeATEeIBHOCTH HAL JKypPpHAasI?

JIJ.: 51 ;aBHO 3HAKOMA M COTPYAHUYAIO C )KYPHAJIOM
«Bpems kontiobunra. Bpems I'PIT». Korja s BeICTyIIa1a
C IIPUBETCTBEHHBIM CJIOBOM HA OTKPBITHUH 23-1
KOH(EPEHIINH, MHE XOTEJIOCh CKA34Th: 1 BBIPOC/IA HA TON
KOoH(epeHunn. Ha camoM fiene s BBIpOCIa Ha CTPAHUIIAX
«Bpemenu KonTio6uHra». Hocranpxu... CerogHs st
BCIIOMMHAJI14, KAK BIIEPBBIE IIPUEXAJIA HA KOH(PEPEHITUIO
«KontrobuHrosele TexHoNOruy, I'PI1, BHyTPUCKBAXKUHHbBIC
PaboThI» MHOI'O JIET HA34/1, OYEBUIHO, B 2008 rozy, HOTOMY
4TO Pa3padaTeIBATh TEMATUKY KOJITIOOMHI'A Mbl HAUMHAJIN
B 2007 rogy. Korna st 3aKkOHYMIIa CBOH JJOKJIA /L, B 34JI€ CTOS1IA
rpo60BasA TUIINHA, U 1 OYEHDb PACCTPOUIACH, YTO MHE HE
3a/14JI1 HA €IMHOTI'O BOIIPOCa. ITogymMaria, 9To pe3ynbTaThl
MOUX UCCJIEJOBAHUIT HE TTIOHSJIA MJIU HE NPUHANIN. Ho B
KO(e-OperiKe KO MHE U MOMM KOJIJIET'AM BBICTPOMJIACH
O4ePEb, U Mbl OYEHD JIOJII'O OTBEYAJIN HA BOIIPOCHL. A BCE
TIOMHIO T4K IIOIPOOHO, IIOTOMY YTO 3TO OBLJIO MOE IIEPBOE
BBICTYIIJICHUE I10 TEME, CB3AHHO C KOJITIOOMHI'OM. DTO
OBLIIO MOE OOEBOE KPEIIICHUE HA
KOH(pepeHIIUH «KOITIOOMHIOBbIE
TexHooruu, I'PIT, BHYy TPUCKBAKMHHBIC
padoTe. Y BOT yKe 60s1€€ JECATH JIET 5
YYACTBYIO B 3TOM MEPOIPUATHL

BK: 1 Banrv y9€eHHKH TOKe!
JI. JI.: O4eHb NPUATHO CMOTPETD
HA HAIIIUX CTYAEHTOB, KOTOPbIE

MpbI X TOTOBHM, HACTPANBAEM

develop?

CerofHsLHANA cMTyauus
NEeNCTBUTENBbHO CITIOXHaA,
HO, MOXeT ObITb, 3TO
BO3MOXHOCTb A4 Hac,
4yTOObI pa3BMBaTLCA?

Today's situation is really
difficult, but maybe this is
BBICTYIIAIOT C TPUGYHBI KOH(PEPEHIIHH. } an opportumty or us to

gas, and everything will be brought
to us, since we all live peacefully with each other on the
planet. But it turned out that no, that you need to rely on
yourself.

CTT: You have long been a reader of Coiled
Tubing Times journal, articles for your
authorship are constantly published on its
pages. This year the journal celebrated its 20th
anniversary. How useful is our journal for your
work?

L.D.: I have known and collaborated with the Coiled
Tubing Times for a long time. When I gave a welcoming
speech at the opening of the 23 conference, I wanted
to say: I grew up at this conference. In fact, I grew up on
the pages of the Coiled Tubing Times. Nostalgia... Today
I was remembering how I first came to the Scientific
and Practical Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference many years ago, obviously,
in 2008, because we started developing coiled tubing
in 2007. When I finished my report, there was deathly
silence in the hall, and I was very upset that I was not
asked a single question. I thought that the results of my
research were not understood or accepted. But during
the coffee break, there was a queue for me and my
colleagues, and we answered questions for a very long
time. I remember everything in such detail because it
was my first speech on a topic related
to coiled tubing, It was my baptism
of fire at the Scientific and Practical
Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference.
And now, for more than ten years I
have been participating in this event.

CTT: And your students too!

L.D.: It is very pleasant to look at
our students who speak from the }
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HA KOHKPETHYIO dyJJUTOPUIO, [IOTOMY YTO OJJHO JIEJIO
BBICTYNATb HA CTYJEHYECKON KOH(MEPEHIINU X COBCEM
Jpyroe — nepeji ONbITHBIMU CIIEIIUAIUCTAMMU. A I10 TIOBOAY
YUYEHHKOB — Y MEHA CEMYaC UJICT KyPC JICKIIUI 10 PEMOHTY
CKBaKHH, II€ 60JIbIIASA YACTh MATEPHAJIA IIOCBAIIEHA
KOJITIOOUHTY. M1 peOsATA, KOTOPBIE 3aHUMAIOTCS HA 3TOM
KypCe, IOCETUB KOH(PEPEHIINIO, HAYUHAIOT CMOTPETD

H4 IIPEIMET COBCEM JPYTUMU I1a3aMu: «Korya Ber Ham
PACCKA3BIBAJIA, MBI CMYTHO Ce6€ BCE IPEACTABIAIMN, A TYT
BCE CTAJIO HOHATHO. I MBI TOTOBBI M KOHTPOJILHBIC IIACATH, U
3K3AMCH CJABATh..».

BK: Hamra koHdepeHITHA B IBA
IIpEesIIeCTBOBABUINX ITIAHIEMHUIHBIX I'oja
IIPOXOTHUIA B CMENIAaHHOM (popmMare OH- ¥ O(Ia¥iH.
Bama BcepocCHHICKAsA HAYYHO-IIPAKTHYIECKAA
xoH(pepeHua HedTenpoMbICTIOBAS XUMHS» TAKKE
HECKOJIBKO JIET IO P IIPOXOSUT OHIAH. Kakoi n3
dopmaros, Ha Bam B3aa, adpdexruBHee?

JI. [I.: KoneuHo, 0hi1ariy, Be[pb 3TO JKUBOE ob1eHue. Ho
M B OHJIAMHE €CTh CBOU ILJIIOCHI. Y HAC BCETjA COMHEHH A
— IENATh JIU KOH(PEPEHIINIO OUHO? OHJIANH-()OPMAT MBI
BBIOMPAEM, IOCKOJIBKY MOJIOJIbIE YUEHBIE, HAIIPUMED, U3
HoBocubupcka ninu BnaguBoCcTOKa HE BCErja MOT'YT ceOe
O3BOJIUTh OYHOE yuyacTre. HapepHoe, 3(p(HEeEKTUBHO OBLIO
OBl coueTaTb 061 (popmarta.

BK: Yto 661 BaM XOTEJIOCH ITOKEIATH HAIIEMY
JKYPHAIY ¥ KOH(pepeHITuu?

JI. [I.: JanpHENmero ABMXeHus Briepes. O4eHb IPUATHO,
Korga ucnosnHsaerca 20 J1eT Ky pHaIy, KOTOPBIA Thl YUTAECIIIb.
[Tpueskaemsn — U yKe 23-1 KoHpepeHusa! 11 mToHnMaeb,
4TO YyTh JIM HE YETBEPTD BEKA ABJIACIIbCSA YACTHIO IIPOLIECCa
Pa3BUTHA OTEYECTBEHHOI'O HE(PTETa30BOI'O CEPBHCA.

BK: Crtacu60 BaMm 3a 1oGpbIe c1oBa.

Bena 6eceny I'annna Byiabika, <Bpems KoaTroouHra. Bpemsa I'PII»

"

PR
s,

rostrum of the conference. We prepare them, adjust
them to a specific audience, because it is one thing to
speak at a student conference and quite another to
speak to experienced specialists. As for the students, I'm
currently having a course of lectures on well workover,
where most of the material is devoted to coiled tubing.
And the guys who study this course, having attended the
conference, begin to look at the subject with completely
different eyes: “When you told us, we vaguely imagined
everything, but then everything became clear. And we
are ready to write tests and pass the exam ..".

CTT: In the two previous pandemic years our
conference was held in a mixed format. Your
All-Russian Scientific and Practical Conference
"Petroleum Chemistry" has also been held online
for several years in a row. Which format do you
think is more effective?

L.D.: Of course, offline, because this is live
communication. But online format also has its
advantages. We always have doubts — whether to do the
conference in person? We choose the online format,
because young scientists, for example, from Novosibirsk
or Vladivostok, cannot always afford full-time
participation. Probably, it would be effective to combine
both formats.

CTT: What would you like to wish to our journal
and conference?

L.D.: Further movement forward. It is very nice when
the journal you read turns 20 years old. You come — and
already the 23 conference! And you understand that for
almost a quarter of a century you have been part of the
process of developing the domestic oilfield service.

CTT: Thank you for your kind words.

Interviewer — Halina Bulyka, Coiled Tubing Times
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Ha chumxe: /1.®D. laenremuunoil 6DYyuaemca CRetuuaibblil RPU3 «3a 1yuuuii mexnoa02uiecCKull
00KNA0», YUPEHCOCHHBI 2eHePaANIbHBIM CROHCOPOM 23 -1 MeHcoOYHaPOOHOH HaAYyUHO-
npaxmuueckoi kongepenuuu «Konmoounzoevie mexnonozuu, I'PIT, enympucrkeanicunnsie

pabéomuovr» I'pynnoi PH/T
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IIpruMeHEHHE BBICOKOYACTOTHBIX U3MEPEHUH
HA IIOBEPXHOCTH JIJIA OIITUMHU3AIHUH IIPOLIECCA
OYHUCTKH CTBOJIA CKBAKUHBI IIOC/IE CTUMY/IAIIUHA

High-Frequency Multi-Phase Surface Measurement
To Optimize the Post-Stimulation Clean-Out with
Coiled Tubing

Epmex KAHUIIOB, I1aBHBINM HHIKEHEP IO Pa3paboTKe MeCTOPOKAeHu I, IIlrroMmoepixe»

Ermek KAIPOV, Chief Field Development Engineer, Schlumberger

B opHOMMEHHOM JOKJIAJE, C KOTOPBIM =~
4ABTOP BBICTYITMJI HA 23-11 MeX/1yHaPOJHOM
HAyYHO-TIPAKTUYECKON KOH(PEPEHIITUU
«KonTiobuHroBsle TexHooruu, I'PIT,
BHYTPHUCKBAKUHHBIE PAOOTHI», ObLIN
U3JI0KEHBI OCOOEHHOCTU PAbOT IO
OCBOEHUIO CKBAKUH nocie MI'PIT, B
YACTHOCTH, ONTHMHU3ALINU IIPOLIECCA
OUYMCTKH CKBA’KHHBI C LEJIBIO COXPAHEHU
TpemuHbl ['PIT. BECKOHTPOIbHASA OYUCTKA
CTBOJIA CKBA’KUHBI MOYKET OBITH HEITOJTHOM.
OCTaBIINICA B XBOCTOBUKE IIPOIMIAHT CO3JaCT
JIOTIOJIHUTEIBHOE COIPOTUBJIEHUE BO BPEMS
J06bp19U. Bropas npobtiaema — 06pa3oBaHHUE O€3
MPONIIAHTA 30HBL, KOTOPAs OyJIET CMBIKATHCS
BO BPEMS AKCIUIYATALINHU, BCIEACTBUE YETO
OyzeT TepAThCA CBA3b TpemuH ['PIT co
CKBAKUHOW U B JAJIbHEHIIIEM TOTPEOYETCS
pedpax.

Bo Bpems pa6oTel ¢ THKT CKOPpOCTD 3aKAYKHU
U3BECTHA. [I711 U3MEPEHUA CKOPOCTH BO3BPATA
JKMJIKOCTH B MHOTO(PA3HOM IIOTOKE HA BBIXOJIE
OBLT YCTAHOBJIEH MHOT'O(Da3HBII pacxogoMep VX.
M jest: TpOBECTU BLICOKOYACTOTHBIE U3MEPEHNUH,
4 IOTOM, 3HA5I CKOPOCTB 3AKAYKHU )KUJIKOCTU U
CKOPOCTB €€ BO3BPATA, 4 TAKXKE KOHLIEHTPALIUIO
NPOINNAHTA, PACCIUTATD OAJTAHCOBBIH 1€OUT —
pacxop, KOTOPBIH MO3BOJINT ITOHATS, JENPECCU TN
pENpeCCHs CO34a1aCh HA 3260€ C y4ETOM U3MEHEHHU A
o6beMa 3a cuet aBrkeHus 'HKT, u ocymecTBUTh
KOJHUYECTBEHHBIN KOHTPOJIb HAJl COCTOSHUEM
JENPECCHUH /I IPEAOTBPAIIEHNUA BBIHOCA
MIPOINAHTA.

Omneparop 'HKT MOXKeT OTC/IEKUBATD BCE
BAKHEHIIINE JAHHBIE MHOI'O(DA3HOI'O pACX0/IoMepPa
VX: BBIHOC IIPONITAHTA, CKOPOCTb BO3BPATA
SKHUJIKOCTH, YUCTHIM BO3BPAT, CKOPOCTD 3a4KAUKHU B
CKBAXXUHY. [IppMeHEHNE BBICOKOYACTOTHBIX JJAHHBIX
BO BPEMS OYUCTKHU CTBOJIA CKBA’KUHBI HE TOJIBKO
JIA€T BO3MOXXHOCTD COXPaHUTD Tpemuny I'PIT, HO
U IIO3BOJISIET IIPOBECTU PACYET PACIIPEICICHUS
MPOIIAHTA B TPEIIMHAX, YTO IIOMOXET PACCYUTATD
IPOAYKTUBHOCTb CKBAKUHBIL.

Epmex Kanunos 1100€3HO0 IPEJOCTABUII JAHHYIO
NPE3CHTALUIO IS ITYOJIUKAIMU B HAIIEM >KYPHAJIC.
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- In the report of the same
name, which the author
made at the 23" International
Scientific and Practical Coiled
Tubing Technologies, Hydraulic
Fracturing, Well Intervention
Conference, the features
of well development work
after multi-stage hydraulic
fracturing were outlined, in
particular, optimization of
the well cleaning process in
order to preserve the hydraulic
fracture. Uncontrolled wellbore
cleaning may not be complete.
The proppant remaining in the
liner will create additional drag
during production. The second
problem is the formation of a zone without proppant,
which will close during operation, as a result of which
the connection of hydraulic fractures with the well will
be lost, and refraction will be required in the future.

During coiled tubing operation, the injection rate
is known. To measure the rate of liquid return in the
multiphase flow, a Vx multiphase flowmeter was
installed at the outlet. The idea is to carry out high-
frequency measurements, and then, knowing the rate
of fluid injection and the rate of its return, as well as
the proppant concentration, calculate the balance
debit — the flow rate, which will make it possible to
understand whether drawdown or repression was
created at the bottom, taking into account the volume
change due to the movement of coiled tubing, and
carry out quantitative control over the state of the
underbalance to prevent proppant recovery.

The CT operator can monitor all the critical Vx
multiphase meter data: proppant flow, fluid return
rate, net return, injection rate into the well. The use of
high-frequency data during wellbore cleaning not only
makes it possible to preserve the hydraulic fracture, but
also allows the calculation of the proppant distribution
in the fractures, which will help to calculate the
productivity of the well.

Ermek Kaipov kindly provided this presentation for
publication in our journal.



OcobeHHocTh paboT no ocBoeHuto cksaxuH nocne MIPIT

3apaua Ou4WCTEa CTEONA CKBaNMHBI 0T nponnaxTa w OcBoeHke CHEANHHEI B
GeaonacHol manepe
Bonblune obbems! 3axkauim Tpebosanus k 3qihexTHBHOMY YTIDABNEHMI) KMIKDCTAMA
MoebiweHHER BHOC TBEPA0K dask! BO BpemA A0GbMM TpeGosaHna K 000PYA0BAHW N0 KOHTPOMKD NECKONPORENEHWA
KonwqecTeo foBeTOrD NPONNEHTA BO BEMA OCBOBHMA TpeSoBaHMA K CHCTEME WIMEDEHWS
Coctoanme Tpewel NPT nocne oceoeHmA KonuqecTeeHHoe OnpeaenaHie pacnpegeneHia nponnanTa
~1-2 Qnel : ~1-15 @l

OceoeHMe W BRIEO CEBaXMHbI
Had DEXHM

Paabypueauue npobok,
OYUCTER CTEONA CKBAMMHLI

CEBdHHHLI

Schiumberger

OnTummMsalus npouecca O4UCTKN CKBXWHBI AN coxpaHeHus Tpewutsl [Pl

= [ocraHoBka npobnembl — 6eakoHTponbLHaR
OYMCTKA CTBONA CKBAKMH
- HenonHas ouncTKa cTeONa OT NponnaxTa

+ Co3agaet gononHUTenbHoe
CONpOTUBIEHIE BO BpeMA [0DbIuM

- (O6pasoeaHie 4enponp1MpOBaHHOI 30HbI
* Bo Bpems akcnnyataumm,
AenpopupoBaHHan 30Ha CMbIKaeTCs W
TepseTca cBA3b TpewwmHbl MPM co
CKBaXUHOW
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OnTUMU3aLMs NpoLecca OYUCTKM CKBaXWHBI AN COXpaHeHUs TpeLluHbl [P
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OnTummMsaums npoLecca OYUCTKU CKBaXKUHbI ANa cOXpaHeHus TpewuHbl [Pr1

CropocTb 3aKauku XMGKOCTH

CKopocTb BO3BpaTa XUOKOCTH
KoHueHTpaLma nponnaxTa

BalanceRak = CTPumpRate —ReturnRate + CT_Speedx R .,
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MOHUTOPUHT 1 KOHTpOrb: MHorodbasHble pacxogomepsl cepui VX
[Ipogodumbie usmeperus
m [laenexuwe W aloasie pacxofs! : OnpeaeneHMe Harpyski Ha Tpewmdy PN

m  CropocTs BbiHOCA nponnanTa: OnpegeneHie kavecTea npuaaboilHoi 30Hb!
TpelmHe: FPM

= Pexum peansHoro epemedn; OnTUMH2aLMA W KOHTPONE NpoLecca

c KaLWM

m  Painenssa gz ve Tpebyetca

B Boe waMepeHHA B OIHOA TouKe

8 OOHOBPEMEHHOE MENONB30BAHAE TPEX KOMNOHEHTOR:
- maeurwu WIMEDEHME MBCCOBON CHOPOCTH

- onpegeneHWe dainson
COCTERS

= BCTpoaHHBIR KOMILKITED: NEPECYET PACXOA0E HA
CTaHQAPTHEE YCNOBMA

W3mepeHre nponnaHTa ¢ NoMoLLs MHoroghasHoro pacxogomepa Vx

(SPE 172 096)

"  BLICOKOYACTOTHEIE

HIMEPEHNS COAEPKAHNS
nponnaxTa u gebutos

niouaa BO BPEMSA O4UCTHM
*  TouHoCTb - 2%

Vel | mer s P o W ]

»  [lebut ®makocTy, rasa n
nponnaxTa
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BbiHoC nponnaHTa npu pasbypueanun npobok P 1 npombiske

CropocTb 3aKauku XMGKOCTH

s
s
—
S
3
=
>
83|
=

] L il CropocTb BO3BpaTa XUAKOCTH
KoHueHTpauma nponnaxTa

BalanceRak = CTPumpRate —ReturnRate + CT_Speedx R .,

BbiHOC nponnaHTa npu pasbypueanum npobok P 1 npombiske

— CHOPOCTE 3aKadki yepes MTHKT
. ‘ — CHOPOCTE BO3BPATA MHAKOCTH

. _
ro:IJL, _E‘ . ] [ I CropocTe 38Ka4KA B NNECT .m
s 5 0.75 [ KomuenTpauma nponnanta | w700
E-.:mn- E 300 4 i“'w' — [nyGuna MHKT I [ |
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£ 4003 = [ 25 - z
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&£ 200 5 -300 Eé ]
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T — BPEMS NPOKAYKH OT
KHEK 1o nosepxnoctu

Schiumberger
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YMeHbLueHne BpeMeHn npocTos u pucka npuxsata MHKT

— CHODOCTE 3aKaMKn vepes MTHET .
—— CKOPOCTS BOSBDATA HMAKOCTH u CKOFIJGTb BO3BPATA MMOKOCTH: HAMEDAETCA M}’HbTHmaSHHM HaMepuTEneM Wy

[ Cropocts sakasmm - OnpepennaeT 3dipexTHEHOCTL TPEHCNOPTA NPONNaxTa

= mm’:ﬂﬂg“l’“"“m m  CKOpOCTb 3aKa4ku B nnacT

— Ha

- Onpenenset puck BEIHOCA NpoNNaKTa M3 TpewmH NP
1000 100, HWIKAA CHOPOCTh BOZBPATA HAAKOCTH = 5000
5 ,mj PHCK HAKONNEHKUA NPONNaKTa B I'Ipo-:m:nl?l ~G Yacoe

'_‘E = jo0 T 075 TOPHIOHTANEHOM CEXLMM
a0 = - |

. g T = 080+ =
g g w 2 &
o = 0.5 4 =
2 :
8 % H: 3 0.00 .: =
g %02V 5 oo
E ) ® 500
E- 200 -THO 0.50 | 000
Z 1000 (3 7 | BHICOKAR CTENEHL NENDECCHN | i
T Spwy | (ecensanent 750MTcyron) T TR
= 4,0 1 .00 BEHCOKMA PHCK BEHOCA Py """r' M N — a

NpoNnaFTa £ 40
Bpema, dack

WnTerpauusa MHKT un Vx

KoHTPOME W MOHWTOPHHT paboTel BO BPEMA OCBOEHHA W
CHHCTHA CTBONE CREAMMHE! G BRICORD-HECTOTHEIMA
HIMEpEHHAMH VX

—  KouTponb B pesvMe PEANEHOMD BpEMEHN Hap
CEOPOCTLID BOIBPATA MHOKOCTH

= MNosbiueHne HHEOEKTHEHOCTH NPOMBIBKH, YMEHBLLIEHMWE
BPEMEHM NPOCTOR

-  MoHvTopwnr Teepaoi daie

= KonWyecTBeHHLIA KOHTRONL HAJ COCTORHHEM

[OEnpeccHit/penpeccii ANA NPEAOTEPALEHIA BbIHOCA
nponnaxta
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an MEHEHWE BbICOKO-4aCTOTHbIX AaHHbIX BO BpEMA OYUCTKK

OnTumuzauma BBoAa B akcnnyatauuio nocne MPM

YnpasneHwe 3a6oiiHbiM gaBneHnem npu pa3bypueanii npobiok w sanycke
CKBANMH

TEXHOJIOI'MU

OueHKa BbIHOCA NECKa ANA NNaHUPOBaHUA MeX. AoGbl4K W HazeMHbX 0bbeKToB
Ontumusauma gusanHa Tpewmt MPI

CHWKEHWE BBIHOCA NECKa W COXpaHeHWe NpoayKTHBHOCTH

MoBbIWEHWE AONTOBPEMEHHOMN NPOYKTUBHOCTM

YnyyieHHan uHTepnpeTauuna HavanbHou Ao0bIuK

OueHka NpoAYKTMRHOCTH M AP. NAPAMETPOB TPELWMH NOCNE BbIHOCA Necka AnA
MOJENNPOBaHKA MECTOPOXKAEHNS

BnuAHKe peakux MaMeHeHWA NaBNeHHA Ha NPOOYKTMBHOCTL CreaxmH ¢ MIPM

Mo Bepcmn AccoLmaLimm CNELManuCcToB Mo KONTIOONHIOBbIM TEXHONOMM-
SIM U BHYTPUCKBaXXMHHbIM paboTtam (ICOTA), Mpu3HaH Jiy4Lim nepuogmye-
ckum n3pgaHunem B Poccun n CHI, ocselaowmm teMmatuky Hedterasosoro
cepBuca.

XKypHan aBnsieTcs reHepanbHbIM MHDOPMAaLMOHHBIM NApPTHEPOM POC-
CUINCKOTO oTAeNeHns AccoLMaunm CneLmManmcToB No KONTOMHIFOBLIM
TEXHOJIOrMAM U BHYTPUCKBAXMHHbIM paboTam (ICOTA-Poccus), a Takxke
OCHOBHbIM OpraHM3aTopoM exerogHon MexayHapogHOW HayYHO-MpaK-
Tnyeckon KoHgepeHUun «KonTiobuHroeble
TexHonorum, P, BHYyTPUCKBa>XUHHbIE fafind.ieiing Soileit tybley
paboTbl» — cTapenwero B Poccun npodec-
CUMOHanbHOro opyma Aa cneLmanmcToB
COBpPEMEHHOro HedTerasoBoro cepBuca,
3aKa34YMKOB BbICOKOTEXHOJIOTMYHbIX He-
hTecepBUCHBIX YCIYF U IPOU3BOANTENEN
COOTBETCTBYOLLEro obopyaoBaHus. MNpo-
rpaMma TeEXHUYECKUX CeKLNM KOHhEepPEH-
LMN TPaAULMOHHO DOKYCUPYETCS Ha CaMbIX

rnepenoBbIX TEXHOMOMMAX. e
NHTepHeT-nopTan www.cttimes.org ctan ogHMM 13 camMbIX ; L' >

M3BECTHbIX arperatopos MHGOpMaLMn B chepe BbICOKOTEXHO-

JIOrMYHOro HegTErasoBOro CepBUca. |
XypHan «Bpems KonTioBUHTra. preMﬂ 'Pl» pacnpocTpaHs- .y m p ' I

eTcs No Noanucke, NyTeM agpecHON paccbiiikn, Ha TeMaT I

CKW POACTBEHHBIX MEXAYHAaPOAHbIX KOHMEpPEeHLNSAX

kax B Poccun, EBpone, A3nn n Amepuke.




www.fidgroup.ru
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WHHOBALMWOHHOE OBOPYAOBAHHE

NE®EKTOCKOMN rMBKOIA HACOCHO-
KOMMPECCOPHOW TPYEb!

g —

OnpepneneHune peanbHOro COCTOAHNA MBOKON
HaCOCHO-KOMNPECCOPHOM TPYDbI Ha BCex atanax eé Mcnonb3oBaHus

BoisBnsembie KoHTponupyemble
aetekThI: napameTphbi:

e OTBEPCTHS, o MaMeTp,

e DaKOBUHBI, e TONLMHA CTEHKM,

® BMATUHBI, e 0BAafnbHOCTb,

e ONepeYHbIe e TEMnepartypa,
HapYHble/BHYTPEHHMe o BUbpaLms,

TPELUUHBI. e [1nKHa TpyObI.




TEXHOJIOT'A

OCOBEHHOCTU MHTEHCMDOUKALLMMN

HE®TU HA BbICOKOTENMNEPATYPHDbIX
CKBAXXMHAX

K.H. AJIETUH, riraBHBIH reosior, 000 «<BETEPAH»

B HacTOsAIIEE BPEMS COMHEBATHCS B TEXHUYECKOM
IIPOI'PECCE I'E€OJIOIOPA3BEAKU HE IIPUXOANTCS, TAK KAK
B 3TOM CEKTOPE JOCTATOYHO KAK SKOHOMHUYECKOI'O,
TAK U UHTEJUIEKTYAJIbHOI'O IOTEHLIUAIA /I
OTKPBITHUS HOBBIX IIEPCIEKTHBHBIX HE(PTETA30BBIX
34I14COB HA TeppUTOprH Poccurickoit Pepepanun.
3a49aCTyI0 OTKPBITBIE HOBbIE HE(DTETA30BBIE 3ATIEKNU
UMEIOT IITyOOKOE 3aJIETAHNE TPOJLYKTUBHBIX
IUTACTOB C OOJIBIIUMU TEMIEPATYPAMHU U ILIACTOBBIM
JaBreHreM. ITOBBIIEHHAS IIACTOBAS TEMIIEPATYPA
(6onee 65 °C) BAUsAET HA CHUYKCHUE [Ty OHUHBI
06pPabOTKH IJIACTA KUCJTOTHBIMH COCTABAMU 34
CUEeT IpeXaAeBpeEMEHHON HeUTpanu3anuu KC B
NpU3a60ITHON 30HE, A TAKXKE HA CKOPOCTb KOPPO3HUU
METaJ1a O60PYAOBAHUSA, HCIIOIB3YEMOTO JIIS
BBINTOJIHEHM S 3aKauky KC B rutact. ITo cBouM (pusnko-
XUMHYECKHUM CBOUCTBAM HE(PTBH, TOOBIBAEMAS
C 60IBIINX ITTyOUH 3AJIETAHUA TPOLYKTUBHOTO
IIACTA, COLEPKUT OOJIBIIOE KOJTMIECTBO CMOJI
U aC(PaBTEHOB, KOTOPHBIE ITPH B3AUMOACHCTBUNA
U3-34 CBOEU HECOBMECTHMOCTH CO CTAHAAPTHBIM
KC CKJIOHHBI K OCMOJIEHHUIO B YCJIOBUSAX BBICOKUX
TEMIIEPATYP, MOT'YT OOPA30BBIBATE CTOMKHE
HEPTEKUCIOTHBIE AMYJIbCHH, UTO IPUBOAUT K
06PA30BAHMIO U BBINTA/IEHUIO TSKEJIBIX, INIOXO
PaCcTBOPAEMBIX OCA/JIKOB B IIPOLIECCE BBITOJIHEHUSA
paboT O KUCIOTHOM OOPA6OTKE IIACTA.

MupPOBOY OIBIT KUCJIOTHBIX OOPA60TOK CKBAYKHH C
BBICOKOM IIJIACTOBOM TEMIIEPATYPOU HIPOAYKTHUBHBIX
KOJUIEKTOPOB ITOKA3BIBAET, YTO JIJI4 ITOJTyYEHUA
oonbien apPekTuBHOCTU OT CKO HEOOXOAUMO
NPUMEHEHHE KUCJIOTHBIX COCTABOB 3aMEJJIEHHOT'O
JEUCTBUA U UCTIOJIb30BAHHE ITOTOKOOTKJIOHAIOMUX
TEeXHONOIuu. IIpyuMeHeHe CTaHAapTHOT'O
KHUCJIOTHOT'O COCTABA HA ATUX CKBAKMHAX HE
IIPUHOCHUT HOJOKUTENBHOI'O 3(P(PEKTA, A HAIIPOTUB,
BJIEYET 32 COOOM OCJIOKHEHUA B BUJIE PA3PYIIEHUA
LEMEHTHOT'O KAMHS 33 9KCILTyaTAlMOHHOMU
KOJIOHHOM, CO3/1aHUS CTOMKOM HE(PTEKUCIOTHON
3MYJIbCHUH U BBITAIEHUA TAYKEIBIX OTIOKEHNH,
OCIOXKHAIOMUX ITPOLIECC OCBOEHU A CKBAKUHBI JJIs
0TOOPA MPOAYKTOB PEAKIIMH, YTO B JJAJIbHEAIIEM
IIPUBOAUT K KOJIBMATAIIUU IPU3A00MHON 30HBI
cxkBaxuH (T13IT) 1 CHYXKEHUIO IPOJYKTUBHOCTH.

Ha prIHKEe HEPTECEPBUCHBIX YCIYT OYE€HD MAJIO
KUCJIOTHBIX COCTABOB, OTBEYAIOMNX HEOOXOAUMBIM
TPEeO6OBAHUAM (3AME/IJIEHHAA PEAKIINA,
MOTOKOOTKJIOHAIOIINE CBOUCTBA) IJIA 3AKAYKU X
B BBICOKOTEMIIEPATYPHBIE ITPOAYKTUBHBIE IIACTDI
C LIEJIBIO MOBBIMIEHU HEPTEOTAAYN. BOJIBIIMHCTBO
UMEIOMUXCS COCTABOB — MHOCTPAHHOTO
NpOou3BOACTBA. OHU MJIM HEJOCTYIIHBI K
NPUMEHEHHIO U3-34 BBEJJEHHBIX OIPAHUYEHUI, NJIN
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ABJIAIOTCA JOPOTOCTOAIIUMHU, YTO JENIAET UX MEHEE
TIPUBJIEKATEIbHBIM.

B niporniecce aKCIIyaTaluy CKBaKMHBI I10
PAa3IUYHBIM IPUYHUHAM IPOUCKXOAUT YXYAIICHUE
(PUABTPALMOHHBIX XapaKTeprucTUK I13I1, uTO
O6YCIOBIUBAET OCHOBHYIO 33/1a4y HEPTENOOBIUN —
HOAAECP)KAHUE IPU3AO0HNHOM 30HEI 11acta (T13IT)

B COCTOSIHUH, TTIO3BOJISIONIEM MAKCUMAJIBHO MTOJIHO
HUCIIOIb30BATh NOTEHIIUAIbHBIE BO3MOXKHOCTHU
1acTa. Xapakrepuctuku [13I1 uMEeIoT 3HaYNUTEIbHOE
KOJIMYECTBEHHOE U KAQYECTBEHHOE BJIMSHHE HA
IIPOIIECC MPUTOKA HEPTHU K 326051M IOOBIBAIOIINX
CKBaKMH. BOCCTAaHOBJIEHHE KOJJIEKTOPCKUX CBOMCTB
MIPOAYKTUBHOTO IJIACTA SIBJISIETCS AKTYaIbHOM
Ipo6JIeMOI B HE(PTETOOBIUE, HOBIIOE 3HAUEHNE
MIPUOOPETAIOT METO/IBI MTHTEHCU(PUKALINU JOOBIYU
HedTH, KOTOPbIE TO3BOJISIOT BOCCTAHOBUTD,
433494CTYIO U YIYYIIUTD (PUIBTPAITMOHHBIC
XAPAKTEPUCTUKH KOJITIEKTOPA B IPU3A00HHOM 30HE
CKBaKMH.

OCHOBHBIM CIIOCOO0OM BO3AEHUCTBUS HA
ITACTBHI C 11€JIbIO OBBIMIEHM S TIPOAYKTUBHOCTHU
CKBaKMH KapOOHATHBIX KOJIJIEKTOPOB SBJISIOTCS
COJITHOKHCJIOTHBIE OOPAOOTKHU.

J71s1 IpOBEEHUS COISTHOKHUCIOTHOH O6pad0TKU
HA CKBAXKMHAX C TPEIIMHOBATBIMU, TPEUIUHHO-
MOPOBBIMU KOJIJIEKTOPAMH C LIEJIBIO PABHOMEPHOT'O
BO3Z/JICHICTBUS HA MATPULLY HOPOABI PEKOMEHYETCS
MPUMEHEHHE OTKJIOHAIOIUX COCTABOB. B KauecTse
OTKJIOHSIIOIMIUX COCTABOB HIMPOKO UCTIOIb3YIOTCS
PaCTBOPBI HOJIMMEPOB (TTIOJIMAKPUIAMU,
HOJIMAKPUJIOHUTPUIL, KPAXMAJL, KCAHTAH U T. 11.),
BA3KME PACTBOPLL [TAB, aMy/IbCUH OOPATHOI'O TUIIA.
Haubonee 6€30macHbIMU (A1 TPOJYKTUBHBIX
KOJUIEKTOPOB) U 3(P(PEKTUBHBIMU OTKJIOHUTEIAMU
ABJIAIOTCA OECIIOTUMEPHBIE BA3KHE JKUJKOCTH C
YIVIEBOAOPOAHON (PA3OI, T. €. OOPATHBIE IMYJIbCUH.
OOGpaTHBIN THUI AMYJIbCUI OOECIIEUNBAET MU POKHUE
(PYHKIIMOHAJIBHBIE BO3MOKHOCTH IO PEOJIOTUUECKUM
XAPAKTEPUCTUKAM IIOJyYAEMBIX OMYIbCUI. 1715
UCKJIIOYEHUS PUCKOB, CBA3AHHBIX CO CHUKEHHUEM
OPOAYKTUBHOCTH JOOBIBAIOMIEN CKBA’KUHBI IIOCJIE
nposeaeHHor CKO, peKoOMeHyeTCs IPUMEHEHUE
B TEXHOJIOTMH 3aKa4KH KC 0O6paTHBIX KUCIOTHBIX
3MYJIbCHUH.

Kucnornsiii coctas KAD nipeacTasiseT CO60i
KHUCJIOTHO-APOMATHUYECKYIO IMYIbCHIO (KAD),
ABJISIOLIYIOCSI CMECBIO COJISTHOM (IIABUKOBOIT)
KUCJIOTBI C PEATEHTAMU (3MYJIbIaTOP, UHI'HOUTOP
KOPPO3HUH, CTAOMIN3ATOP JKEJIE3A, 3AT YA
KOMIIOHEHT). [JaHHBIN COCTAB NIPEAHAZHAYEH
JUIS HATIPABJIEHHOM TITy60OKOU 0OpabOTKHA
IUIACTA BBICOKOTEMIIEPATYPHBIX CKBAKUH Ty TEM



OTKJIIOYEHU A IOCJIEAYIOMINX ITIOPLIAI KUCIOTHOI'O
COCTA4Ba B MEHEE IIPOHUIIAEMBIE Yy4aCTKU. COCTAB
COJIEPKUT BBICOKOTEMIIEPATYPHBIE HHTUOUTOPHI
KOPPO3UH, CTAOUIN3ATOP JKEJIE34, A TAKIKE
3aryuarmui Komiekc ITAB, npuaaomun cucreme
BBICOKYIO BI3KOCTb U XOPOIUIYIO CTA0UIBHOCTD
JIa>Ke IIPU BBICOKUX TEMIIEPATYPaX. JJuHAMHUUYECKas
BA3BKOCTb KAD MOXET perympoBarbCs B AUAIA30HE
100-1000 cI13 u BbIIIIE, BIIOTH 10 MAJIOTEKYYETO
COCTOSAHMSA. BXOIAIMMNNI B COCTAB 3MYJIbIaTOPA
YIVIEBOAOPOAHBIN PACTBOPUTEND OOECIIEUNBAET

MOIOIIEE NEUCTBUE HA TLIACT, MIOJIHYIO COBMECTUMOCTD

KUCJIOTBI C HEPTAMHU JAXKE B YCIOBUAX BBICOKMUX
TEMIIEPATYD, YTO ABJIACTCA HEAOCTHKUMOM 331a4€EH
JUIS1 OOBIYHBIX COCTABOB, TIOCKOJIbKY OCIEJHHE

HE MOI'YyT IPEAOTBPATUTDL CUJIBHOE OCMOJIAIOLIEE
JEUCTBUE COMAHON KUCJIOTHI HA HE(PTH IPU
BBICOKUX TEMIIEPATYPaX. JJaHHBIN COCTAB HE
SIBJISIETCS YHUKAJIbHBIM B IUIAHE IIPOMU3BOACTBA U IIPU
HEOOXOAUMOCTH ETO MOKHO IIPUTOTOBUTD CUIIAMH
JIIOOBIX CEPBUCHBIX KOMIAHUN. KAD paspyaercs
IIPU BO3AEUCTBUU KHUCIOTHI C HOPOAOH 1 IIPUTOKOM
HEPTU.

L

Pucynox 1 — Buewnuii 6uo KA

KAD, KpoMe OCHOBHBIX TPEOOBAHUI,
npeabaBigeMbiX K KC /1711 BLICOKOTEMITEPATYPHBIX
KOJUJIEKTOPOB, 3aMeieHHOM peakiuu KC ¢ nopogon
U MTOTOKOOTKJIOHAIOINUX CBOUCTB, UMEET PAJ,
NPEUMYIIECTB:

* BBICOKYIO TEXHOJIOTHYHOCTb ITPOLIECCA
IIPUTOTOBJIEHUS;

* OTJIMYHBIE OTKJIOHSIONIUE CBOUCTBA,

* GECIMIOIMMEPHYIO OCHOBY, HE KOJIbMATHUPYET IJIACT;

* MOJIHYIO COBMECTHMOCTB C IIJIACTOBBIMH
(Iou1aMu U COSTHOM KUCJIOTOH,

* PETYIHUPYEMYIO BABKOCTD B IIIMPOKOM JIUATIA30HE;

* CIIOCOOHOCTb HAOUPATH BA3BKOCTD IIPU
CMENIMBAHUH C IIJTACTOBOU BOJOL;

* PA3KIKEHHUE IPU CMEIIHMBAHUY C HEPTDIO, UTO
CHJIBHO CHUKAET OJIOKMPOBKY HE(PTEHOCHBIX
Y4YaCTKOB ILIACTA;

* GJIOKUPOBAHHE BOJOHOCHBIX YYACTKOB
IIPOJIOHIPOBAHHOE, COXPAHAIOLIEECS €111€ OKOJIO
JIBYX MECALIEB MTOCJIE 3AKAYKHU, YTO CHHUXKAET
OO6BOTHEHHOCTB JOOBIBAEMOI IPOAYKIINY;

* BCECE30HHOCTD 3AKAYKHU.

TecrupoBaHue KAD Ha CTAOHIBHOCTH

J17151 TOTO 4TOOGBI O0JIEE TTOTHO NPUOIU3UTD
YCJIOBUE TECTUPOBAHUA KAD HA CTA6UIBHOCTD

npu Harpesanuu 95 °C B reueHure 30 MUHYT K
IIPOMBIIICHHBIM YCIOBUAM (B CKBAXKUHE), CBEPXY K
KAD 0CTOPOXHO HAJIUBAIOT BOAY (BOAOIIPOBOAHYIO)

B paBHOM ¢ KAD konmyectse (50 MJI), TEM CAMBIM
NPOBOAUTCA U30IALINA KAD OT OKUCIEH A, TOCTIE
4Eero JaHHAsg OUHAPHAS CUCTEMA CTABUTCS B OAHIO.
PesynbraTr TecTupoBaHUsa KAD HA CTA6UIBHOCTD
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=
©)
Q
.
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B YCJIOBUAX OTCYTCTBHUS KUCIOPOAA BO3AyXa

IIpeACTaBJIEH HA PUC. 2.

Pucynok 2 — Buo 6anouex nocnie
mecmuposanun KAD na cmadouirsnocms 6
meuenue 30 munym npu memnepamype 95 °C
c 0ooaesnenuem ceepxy 600l

IIpumevanue K puc. 2: KAD npu HarpesaHuu
NPaKTUYECKH HE TEMHEET BBUy OKUCJIEHUA
BO3IyXOM, Ty3BbIPH B cy1oe KAD HE 06pasyroTcs.

TectTupoBaHue HA pacnag KAD

Ins pasgenenus KAD Ha (passl IpeAIaracTcs
IPOBOJUTB JJOTIOJTHUTEIbHBIN TECT HA pa3Bail KAD

Pucynox 3 — Buo
pa3oenennoii KAD nocae
mecmupoeanus na ee
pacnao npu oooaenenuu
Kapoonama Kaisuua 6
meuenue 30 munym npu
memnepamype

95°C

IIPU JEUCTBUU HA
Hee KapOOHATHOM
IOPOABLL [1J11 3TOro0
K KAD, Harperou 1o
95 °C B Teyenue 30
MHHYT, TOCTEIIEHHO
Py ICPEMCITUBAHU U
CTEKJIAHHOM ITAJIOYKON
JIO6ABIIAIOT PACYETHOE
KOJIMYECTBO
KapOoOHaTa
Kanbuyd. [1pu
ITOU TEMIIEPATYPE
IIPOUCXOAUT MOJTHOE
CpabaTplBaHUE
COJIAHOU KHUCIOTHI
U pazjiesIeHue
KAD na BognyIo
Y1 OPTraHUYECKYIO
yactu. Pesynbrar
TECTUPOBAHUS
IPECTABJIEH HA PUC. 3
IIpyumeyanue K
puc. 3: KAD ripu }
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HArPEBAHUH C KAPOOHATOM KaJIbLIMA 1A€T OyPHYIO
PEAKLINIO, IIPHUBOJALLYIO K IIOJIHOMY paciiagy KAD
Ha OPraHHUYECKYIO U BOAHYIO YaCTH, UCXOJHOH
3MYJILCUM U MHOM HE OCTACTCH.

TecTUpOBaHHE HA CKOPOCTH
PACIIPOCTPAHEHUA KOPPO3HH

IToaroToBKa K TECTY:

1. ITIpuroroBunu 06pasnsl Tpyosl HKT cormacHo
craggapty OAO «PocHedThb>.

2. IIpUroToBUIN PACTBOP KUCJIOTHOM KOMIIO3ULIUU
Ha 2000 ppm.

3. I[TomMeCcTUIu IACTUHY B pacTBOp KAD 10%
2000 ppm Ha 12 yacos nipu Temrieparype 93 °C.

Bec nnactnHkm, rp
Moteps, rp
no MNOCNE
44,7841 44,7301 0,0540

JL1st onipeiesIeHrst CKOPOCTH PACIIPOCTPAHEHUS
KOPPO3HHU HAXOAMM OOIIYIO IIOMa b 06pasia. OHa
paBHa 31,0974 cm?.

CKOpOCTb KOpp0o3uHu = IToTeps Beca:001mas
TUIONIA/Ib.

B HOpME — He 6onbiiie 0,009765 r/cm? ipu
TEMIEPATYPE 32005 HIKE 93 °C.

JlaHHOE TECTUPOBAHUE NO/ITBEPIKAACT, UTO TP
HUCTIONB30BAHUU KAD CKOPOCTH KOPPO3UU METAILIIA
6oJ1ee 4eM B 3 pa3a HUKE, 4eM TP CTaHgapTHOM KC.

TecTUpOBaHHE HA PACTBOPEHHUE
0o0pa3a MpaMopa B KHCJIOTHBIX
cocraBax KAD-10% i1 HC1-10%

IToaroToBKa ¥ NPOBEIEHUE TECTA: NOATOTOBUIIN
KAD-10% u HCI-10%. O6pasern MmpaMopa,
NPEIBAPUTENBHO BEIMBITHIN JUCTUJIMPOBAHHOM

BOJIOM U BBICYIICHHBIN B TedeHue 30 MUHYT B
CymuabHOM mKady npu t = 105 °C B KOJINYECTBE
JIBYX IITYK, U3MEPUJIN, B3BECHJIN U IOMECTHIIN

B MCCJIElyEMBIE PACTBOPLL IIpU t = 85 °C. BpeMs
HAXOX/JICHUS OOPA3LI0B B KUCJTOTHBIX COCTABAX
PaBHSIOCH OATU MUHYTAaM. [ToCsie 3TOro Kyouku
MpPaMoOpa IOCTABATUCH, TPOMBIBAIUCH 0,5 H
PAaCTBOPOM MIEJIOYU U JUCTUILIIUPOBAHHOIM BOJIOH,
BBICYIIWBAJIMCD B CYITHJIBHOM KAy IPH

t= 105 °C, 0xJ1aK1aIUCh B AKCUKATOPE 20 MUHYT U
B3BENIUBAIUCE. CKOPOCTb PACTBOPEHUS MPAMOPA B
KAD-10% cocrtasuia 0,0034 r/cm?muH, B HCI-10%
cocrasmia 0,0994 r/cm*MuH. Ha OCHOBAaHUH
MIPOBEAEHHOT'O UCCIEJOBAHUS MBI BUJJUM, UTO
CKOPOCTB PACTBOPEHUSA MPaMOpa B cocTaBe KAD-10%
no4uTu B 30 pa3 menslie, yem B HCI-10%.

Ha 0CHOBE TPOBEJAEHHBIX MHOTOYHCJIEHHBIX
JIAGOPATOPHBIX UCIIBITAHUM, TECTOB, 4 TAKXKE
MIPOBEAECHHBIX PAOOT MOXKHO CIEIATh BBIBOJ, UTO
TEXHOJIOT'MH IO UHTEHCU(PUKAITUN HEPTELOOBIYU U
MHOBBIMIEHUA HE(PTEOTAAYN IIJIACTOB C IPUMEHEHUEM
OOGPATHBIX 3MYILCUH, B TOM 4ncie KAD, mOMOryT
obecnieuynThb 3PPEKTUBHYIO PA3PAOOTKY
TPYJHOU3BJIEKAEMBIX, B TOM YHUCJIE OCTATOYHBIX,
3a11aCOB HE(PTU U OYIYT ABIATHCSA NEPCIEKTUBHBIMUA
HAMPABIEHUAMU B HEPTETOOBIYE.

JINTEPATYPA

1. MocnenHme HoBOCTU reonoropasseaku. Pexxinm pgoctyna: https:/
neftegaz.ru/news/Geological-exploration/

2. Baxpywes C.A. CoBepLUEHCTBOBaHNE KOMOMHNPOBAHHbIX
TEXHONOrUM HedpTenssreyeHNs KUCNOTHBIM BO3AENCTBMEM B
BbICOKOTEMMEepaTypPHbIX TPELUMHHO-MOPOBbIX KONIEKTOPaX:
Ouc., 2017.

3. CnipaBka o npoBeaeHumn ucnbitaHmi KA. — 000 «HML,
«MHTEXNPOMCEPBWC», 2020.

4. 3akntoyeHus no JIN cornacHo craHpaptam HK «POCHE®Tb» no
npoBefeHNIO KUCNOTHbIX 0bpaboTok.

5. TexHONOrMYeCKMiA pernameHT npoeeeHNs pabot no
06paboTke NPK3abOMHbIX 30H HEDTAHBIX CKBAaXXWH KUCIOTHO-
apomatuyeckon amynbcvent (KA3). — 000 «BETEPAH», 2020.
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TEXHOJIOI'MU

Te3ucbl KoHpepeHUU NO
KONTHOOMHIroBbIM TEXHOJIOITNAM

N BHYTPUCKBAXXUNHHDbBIM pHGOTaM
SPE/'COTA 2022 (wacTb 2)

SPE/ICoTA Coiled Tubing & Well
Intervention Conference 2022
Abstracts (art2)

Mexncoynapoorasn KoHgeperLus no KOmOOUH208bIM MEXHOJLOZUAM U
srympuckeaxcurrovim pabomam SPE/ICOTA npouina 6 Byonenoce, wumam Texac, CLIA,
22-23 mapma 2022 200a. KoHgbepeHua npo60OUNICSL eHe200HO, OPD2AHUSAIMOPAMU
KOHgepeHuU mpaouylorHHo ebicmynuin Oouecmso uHicerepos-ne@dmsanuxos (SPE) u
Accoyuanyus Cneyuaiucmos no KoAmoOUH208bIM MEXHOI02UAM U 8HYIMPUCKEANCUHHBIM

pabomam (ICoTA).

The Coiled Tubing & Well Intervention Conference was held in Woodlands, Texas, USA on
March 22-23, 2022. The annual event was traditionally organized by the Society of Petroleum
Engineers (SPE) and the Intervention & Coiled Tubing Association (ICoTA).

Cexnusa 4. IIOCJIEJHUE PASBPABOTKH
B OBJIACTH OBOPYJOBAHMUA,
UHCTPYMEHTOB, JKUJIKOCTEU U
MATEPHAJIOB JJIA ITPOBEJEHU A
BHYTPUCKBAKNHHDBIX PABOT

IIpexaeBpemMeHHbIN 0TKa3 THKT - BAusaHue
JaBJICHUA H HATPY3KH

Xopxe MaptuH BYHI'E, Mapunano KOJIOCKH,
Ceb6actrsaa KPABEPO, Maptuu BAJIBJIEC,
Bproc PAUXEPT, Kapmen TPUMAJIB/IO, Tenaris

B nocneiHue YeThIPE rofia MOSBUJICS HOBBIN MEXAHU3M
OTKa33 THOKHUX HACOCHO-KOMIIPECCOPHBIX TPY6. OTKA3bI
npoucxoaat B 'HKT, uCnionb3yeMbIX 1151 (PPE3EPOBAHUS
npo60oK I'PIT B rOpU3OHTAIBHBIX CKBAKMHAX C OOJIBIIUM
OTKJIOHEHHEM 32004 OT BEPTUKAJIN. HECMOTPsA HA TO 4TO 32
MOCJIEHUE HECKOJIBKO JIET OBUIN NPUJIOKEHBI 3HAYHUTE/IbHBIC
YCUNUA /11 IOHUMAHHUSA XAPAKTEPA ITUX OTKA30B, MEXAHU3M,
KOTOPBIN IPHUBOAUT K HUM, BCE €I€ HEJOCTATOYHO XOPOIIO
U3Y4EeH. B oTpaciu 06CyXAaIUCh PA3JIMYHBIE TUIIOTESHL, B
TOM YHCJIE U TAKHUE, KAK BIUSIHUE UHCTPYMEHTOB JIJISL PAOOTHI
B CKBAKUHAX C OOJIBIIUM YIJIOM OTXO/1d OT BEPTUKAIU
Ha yCTAJIOCTHBIE XapakTepucTuku 'HKT B pesynbrare
HU3KOLIMK/JIUYHBIX HAIPY30K. LI€/IbI0 HACTOA I HAYYHOM
PabOTHI ABJIAETCA JANbHENUIIEE UCCIENOBAHUE BO3MOXKHBIX
MHPUYNH OTKA30B C OCOOBIM YIIOPOM HA AHAJIU3 BIIUSAHUA
[UPKYJIALUOHHOIO JABJIECHHUA U HAIPY30K HA MEXAHUYECKUE
csorctBa THKT, 4TO B KOHEUHOM UTOT'E MOXKET IPUBOIUTD K
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Session 4. LATEST
DEVELOPMENTS IN
EQUIPMENT, TOOLS, FLUIDS,
AND MATERIALS FOR
INTERVENTIONS

Coiled Tubing Premature Failure -
The Effects of Pressure and Strain

Jorge Martin BUNGE, Mariano
COLOSCHI, Sebastian CRAVERO, Martin
VALDEZ, Bruce REICHERT, Carmen
GRIMALDO, Tenaris

A new type of coiled tubing (CT) failure
mechanism has appeared in the past four
years. The failures occur in CT strings used
for frac plug milling in extended reach
horizontal wells. Although significant
effort has been put into understanding
these failures in the past several years, the
mechanism that leads to them is still not
well understood. Different hypotheses
have been discussed among the industry,
like the impact the use of extended reach
tools (ERT) have on the low cycle fatigue
performance of the CT. The objective of this
paper is to further investigate possible causes
for these failures focusing on the analysis of
the effects of circulating pressure and strain



TIPCKACBPECMCHHOMY ITOBPCKIACHUIO KOJIOHHBI.

HCcnBITAaHHA 3AKAJI€HHBIX BBICOKONIPOUYHBIX 'HKT ¢
HCIIOJIb30BAHHEM HHIHOHTOPOB KOPPO3HH

KeBuH /I:x. DJIJIMOTT, National Oilwell Varco; Kpuc
PEHTAC, I:xerimu ®EHBUK, [I:xeiicon XEMBOPT,
Essential Energy Services Ltd; Jd:xoH . OJIBO, YIIbIM
KoasT DBJI3, National Oilwell Varco; Boritac TAMJIEP,
Craur BEH, Essential Energy Services Ltd.

BeicokonpouHsle 3akaneHHble THKT 6b111 pa3paboTaHbl
U BBIIYIIEHBI HA PBIHOK e11e B 1990-X rogax, O4HAKO B
MHOCJIEHUE TOABI OHU CTAIU IHPOKO PACIPOCTPAHEHHDBIM,
€CJIM HE OCHOBHBIM THUIIOM I'HOKHUX TPYO, HCIIOIb3YEMBIX HA
MHOTMX PhIHKAX. CyIeCTBYIOT IIPOTrPAMMBbI UCITBITAHUA
HAa COBMECTHUMOCTD C KUCJION CPEAOU C UCIIOIb30BAHUEM
UHIHOUTOPOB KOPppOo3uu s O6bIdHbIX 'HKT ¢ aHATOTMYHBIM
YPOBHEM IPOYHOCTH; PE3YJIBTATHI TAKUX UCITBITAHUN CITy KN
B KQ4ECTBE OOOCHOBAHUS JIJISI IPUMEHEHU I BLICOKOIIPOYHBIX
34KaJICHHBIX TPYO C CyHIECTBYIONIUM KOJITIOOUHTI'OBBIM
060PYIOBAHUEM JJIs1 IPOBEAEHU ONIEPAIIMU B KUCJIOU CPEJE.

IIpu npousBoACTBE BEICOKONPOYHBbIX 'HKT Tpy6a
MOJIBEPTAETCSA OKOHYATENBHOM TEPMOOOPAOOTKE, UTO
JaeT 6oiee OMHOPOAHYIO MUKPOCTPYKTYPY, YEM Y OOBIHOM
I'HKT. DKCI1yaTaIlMOHHBIE XAPAKTEPUCTHUKHU TPYO ¢ 6oiee
OJTHOPOJIHOM CTPYKTYPOU MMOKA341HU, 4TO 3aKajeHHble THKT
JEMOHCTPHPYIOT 60JI€€ XOPOUIUE PE3YIBTATHI B yCIOBUSAX
KHUCJION cpeipl. [lasiee B paboTEe UCCIEAYETCS IPOBOAUMBIH
06b€M PabOT B COOTBETCTBUH C IPUHATBIMH UHCTPYKIIUAMU
MO 3KCIUTYyaTAUH X UCHBITAaHUAMU paboTel 'HKT B ycioBuax
BBICOKOCEPHUCTOTO I'a3a.

bBru1a pazpadoTaHa NpOrpaMMa UCTIBITAHUT JJI
140-rpeiAHONM 3aKaJIEHHON TPYOBI C IIEJIbIO U3YYEHU
BO3MOXXHOCTH €€ IKCIUIYATALIUH B KMCJIOHN CPeJIE C
HUCIIOJIBb30BAHHUEM CUCTEMBI MHI'HOMPOBAHUA KOPPO3HU.
B paboTe OnMCBIBAETCA IIPOLLECC MOATOTOBKH IPOTIPAMMEI
UCIIBITAHUH U €€ PE3YIbTATHL B 3aKII0OYUTETBHON YACTH
PabOTHI IPUBOAUTCA UCTOPHA SKCILTYATAIUH BBICOKOIIPOYHBIX
3akaneHHbIX THKT B 3amagaor Kanage.

HoBBII aITOPUTM OATAHCHPOBKH KPYTAIIETO
MOMEHTA IIO3BOIAET YIYyYIIHTH TATOBOE YCHIHE
H CKOPOCTBH IEKTPOMEXAHHIECKOT'O TPAKTOPA,
CITyCKA€MOT'O HA Kabeie

PDps3ucuc Marikia XUHU, Matero JI. JIU, Cyaxup I'VIITA,
Halliburton

DIEKTPOMEXAHUYECKUI TPAKTOP HA AIEKTPHUUIECKOM Kabeie
ObLJI BIIEpBBICE ITpeacTasieH B 2019 roay (Lee et al. 2019) u 3a
poueuee BpeMs BbIIoaHWI 6osiee 120 onepanuil. B padore
YKa3bIBACTCS], YTO OJJHOHM U3 YHHUKAJIBHBIX TEXHOJIOTUUECCKUX
XAPAKTEPUCTUK TPAKTOPA 6bIJIa BBICOKASI CKOPOCTH ITPOXOJIKH,
4TO ITO3BOJISLIO TOBBICUTD 3(P(PEKTUBHOCTD IPOBEAECHUSI
BHYTPHUCKBAXKUHHBIX PA0OT. TPAKTOP BBIIIOJIHNUI HECKOIBKO
OIIEPALIMH CO CPEAHEN CKOPOCTHIO CBhIlIE 100 pyTOB B
MHHYTY 1 OJTHY OIIEPAITUIO CO CKOPOCTHIO 115 (pyTOB B
MHHYTY B GOKOBOM CTBOJIE IIPOTSXKEHHOCTBIO 2900 QyTOB.
JONONMHUTENBHON XAPAKTEPUCTUKOM CUCTEMBI OblId
BO3MOKHOCTB PETUCTPAIINHU TEJIEMETPHUH U IAHHBIX C
JIATYMKOB HA ITIOBEPXHOCTH, YTO OKA32JIOCh OECIIEHHBIM IIPU

4

on the mechanical properties of the CT that
could eventually contribute to a premature
failure.

Inhibition Testing with High Strength
Quench and Tempered Coiled Tubing

Kevin J ELLIOTT, National Oilwell
Varco; Chris RENTAS, Jamie FENWICK,
Jason HAYWORTH, Essential Energy
Services Ltd.;John D ALBAUGH, William
Colt ABLES, National Oilwell Varco;
Woitas TYLER, Stang BEN, Essential
Energy Services Ltd.

High strength quenched and tempered
coiled tubing (CT) has been developed and
commercialized as far back as the 1990s,
however in recent years it has grown to
be a substantial, if not the main, type of
CT in many markets. Testing programs
for sour environment compatibility using
inhibition exist for similar strength levels of
conventionally produced coiled tubing and
has been used as justification for utilization
of Q&T coiled tubing with existing
CT equipment and operations in sour
environments.

Quenched and tempered coiled tubing
is given final heat treatments which yield
a more homogeneous microstructure
than conventional products. The field
performance of this homogenized product
has generally shown that the quenched and
tempered tubing performs better in sour
environments. This paper then explores
the existing body of work with respect to
accepted operational guidelines and sour gas
testing of coiled tubing.

A test program for 140-grade quenched
and tempered coiled tubing was developed
to explore sour compatibility using an
inhibition system. The development and test
results of the testing program are described
in this paper. The paper concludes with
field history of high strength quenched and
tempered coiled tubing in Western Canada
operations.

New Torque Balancing Algorithm
Improves Pulling Force and Speed With
Wireline Electro-Mechanical Tractor

Francis Michael HEANEY, Matthew L.
LEE, Sudhir GUPTA, Halliburton

The electro-mechanical eline tractor
introduced in 2019 (Lee et al. 2019) has
completed over 120 jobs. As discussed in
the paper, one of the unique technology
drivers was high tractoring speed to improve
intervention efficiency. The tractor has }
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AHAJIN3E IPOU3BOAUTENBHOCTU UHCTPYMEHTA U, B YACTHOCTH,
TATU CKBAXKUHHOTO TPAKTOPA.

IIpu NEPBOHAYATIBHOM 34ITYCKE SJIEKTPOTrUAPABIUIECKOTO
TPAKTOPA UCIIOIb3YETCS AKTUBHAS CUCTEMA YIIPABJICHUS TATOU,
KOTOPas IPEUMYIIECTBEHHO OCHOBAHA HA AHAJIU3E CKOPOCTHU
BpPAaIllEHU KOJIEC. BO BpeMsI OLICHKH JJAHHBIX TEJIEMETPHH,
BKJIIOYAS TAKHE MTOKA3ATEH, KAK KPYTAIIAI MOMEHT
KOJIEC, CKOPOCTb BPAIIEHUS KOJIEC, HATPY3Ka B CKBAXXHUHE,
OTHOCHUTENBHBIN A3UMYT, HAKJIOH U JIOKALIHS MY(PT, CTAJIO
OUYEBU/IHO, YTO OTKJIOHEHHUE B 3HAUCHUAX KPYTAIIETO MOMEHTA
KOJIEC OBLJIO BBIIIIE B O0JIEE AIMHHBIX OOKOBBIX CTBOIAX. Takoe
HECOOTBETCTBUE KPYTAIIETO MOMEHTA ObLJIO HEOKU/IAHHBIM U
YKa3BbIBAJIO HA BO3MOXKHOE IPOCKAJIb3bIBAHUE KOJIEC. JIOKATOD
MY@T IHOMOT NOATBEPAUTD, YTO TPAKTOP HE NMIPEOJONEBAET
OKHMJIAEMOE PACCTOAHHUE MEXK/Y 3BEHbIMH OOCATHOU TPYOBI,
4TO 'OBOPUT B O3y BEPCUU C MPOCKAIb3bIBAHUEM KOJIEC.
HMHTEPECHO, YTO KOHTPOJIb PAOOTHI IEOEIKU U CHUKEHNE
HATSKEHUSA CITIOCOOCTBOBAJIM YMEHBIIEHUIO TPOCKAIb3bIBAHUA
Konec Ha HeCKobKUX CITO. K coxanenuio, a(pdexT He ObLT
MOCTOSTHHBIM, TaK KaK 3aBUCEJI OT TPAEKTOPHH CKBAKHUHBI
U OT onieparopa aebegku. Jaxe y KBaaupUuIuPOBAHHOT'O
OnepaTopa BHUMAHHUE K JETAIAM MOXKET OCTA0€BATh IIPH
paboTe Ha JJIMHHBIX OOKOBBIX CTBOJIAX, YTO MOXET IIPUBECTHU
K IIPOCKAJIb3bIBAHUIO KOJIEC TPAKTOPA. TAKME OTKJIOHEHUS OT
HOPMAaJIBHOU PabOTHI CII0KHO 3AMETUTD U TOYHO yIIPABJIATH
WMHU; B PE3YIBTATE OBLIIO Pa3pab0TAHO HHIKEHEPHOE PEMIEHUE C
LEJIBIO YJIYUIIEHUSA TATU TPAKTOPA.

Hmest 6011101 HA60P JAHHBIX C JATYHUKOB, IIOJyYCHHBIX
B xoze npe b aymux CIIO, MHXeHEPHI pa3padoTanu
COBEPIIEHHO HOBYIO CUCTEMY VIIPABIEHUS TATON C
AKTUBHOM OOPATHOM CBA3bI0. HOBBII TOAXO/ IPEANOIATAET
UCIIOJIb30BAHUE B3BEUINBAIOMNX KOIPPUITUEHTOB JIJIS
KPYTAIIETO MOMEHTA KOJIEC, HANIPSYKEHUA B CKBAXKHUHE 1
IEKTPUUECKON MOITHOCTH, NIOTPEOISLEMOI TPAKTOPOM
Ha K22KJIOM U3 Y9ACTKOB. [IBUT'aTEJIN IOCTOSTHHOI'O TOK4,
UCIIOJIb3yEMBIE HA AJIEKTPOMEXAHUYECKOM TPAKTOPE,
OCHAIIEHBI OTAEIbHBIMHU IIPOI'PAMMHPYEMBIMHA
OBICTPOAEUCTBYIOIIMMU KOHTpOJIIEpaMu GripPro,
06€CIIEYNBAIOIIUMY TOYHYIO OOPATHYIO CBS3b. PE3y1bTaThI
HCIIBITAHUA ITOKA32JIH, YTO STOT HOBBIN AJITOPUTM
YIIPABJIEHHUA TATOM HE TOJIBKO IMO3BOJINI MUHUMU3UPOBATD
IIPOCKAIb3bIBAHUE KOJIEC, HO U ITO3BOJINJI YIIYUYIIHUTh
pacnpeeneHme yCUINH, 9TO IPUBEO K ITOBBIIIEHUIO
TSATOBOI MOITHOCTH TPAKTOPA B CKBAKHUHE HA 25%.
[TonmyyeHHbIE JAHHBIE TEJEMETPUH ITOKA3A/IU IOPa3a0 6osee
IUIABHBI 32ITYCK TPAKTOPA B CKBAKHUHY, KOI7IA CKOPOCTb U
KPYTAIIUH MOMEHT OJJUHAKOBO PACIPEAESIINCH 110 BCEM
KOJIECAM, A TAK)KE OTCTYTCBOBAJIH IIEPEITaibl MOIITHOCTH
IIPU IPOXOXKJACHUH TPAKTOPOM YUACTKOB UCKPHUBICHU A
CTBOJIA CKBAKUHBI, I7I€ ICHCTBYIOT OOJIE€ BEICOKUE
BHYTPHCKBA’)KMHHBIE CHJIBL. B 601€€ MPOTAKEHHBIX 60OKOBBIX
CTBOJIAX CHMMETPHUYHOE PACIIPEIETIEHHE CKOPOCTH U
KPYTSAIIErO MOMEHTA IO3BOJISIIO TPAKTOPY JBUTATHCS
6€3 NOBBIIEHHOI'O IMTOTPEOIEHN JIEKTPOIHEPTUN U
06€CIIEYNBAIIO YAOBAETBOPHUTEIbHbBIE TTOKA3ATEIN PA6OTHI
TPAKTOPA B GOKOBBIX CTBOJIAX, [JA’KE €CJIU ONIEPATOP COBEPIIAT
HETIOCIEJ0BATEIbHBIC ICHCTBUSL.

IIepBBI€e B MHpE JIOBHJIBHBIE PA0OTHI HA KabeIe C

IIPUMEHEHHEM TATOBOro ycuiausa B 100 000 ¢pyHTOB:
IIPAKTHYECKHH IIPUMEDP
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several runs where the average rate exceeded
100 feet per minute and one job at 115 feet
per minute over a 2900 ft lateral section. An
additional attribute was the surface readout
(SRO) telemetry and sensor data that proved
invaluable in assessing tool performance,
and specifically downhole tractor traction.
Initial deployment of the electro-
hydraulic eline tractor uses an active
traction control system primarily based on
wheel speed. During the evaluation of the
SRO data, including wheel torque, wheel
speed, downhole tension, relative bearing,
inclination, and CCL, it was apparent that
the variance in the wheel torques values was
higher on longer lateral sections expected.
This inconsistency in torque was unexpected
and suggested possible wheel slippage. The
CCL helped confirm that the tractor wasn't
traveling the expected distance between
casing joints and supported a wheel slippage
scenario. Interestingly, monitoring the winch
operation and reducing the hold back line
tension, muted wheel slippage on several
runs. Unfortunately, it was not a consistent
control as it was both well trajectory and
winch operator dependent. Even a qualified
winch operator's attention to detail can
wane on long lateral sections, which can
cause wheel slip. Noting the ladder would be
a challenging key performance measurement
to accurately control an engineered solution
was developed to improve tractor traction.
Armed with a large sensor data suite
from previous runs, engineers adopted a
completely new active feedback traction
control system. The new philosophy
undertaken provides a weighting measure
for wheel speed and torque, downhole
tension, and the electrical power drawn by
each tractor section. The DC motors used
on the electro-mechanical tractor have
individual programmable high-speed motor
controllers allowing for a precise feedback
loop called"GripPro." Test track results
showed this new traction algorithm not only
minimized wheel slippage but improved
the power-sharing equalization, which
allowed for continuous downhole tractor
force to be increased by 25%. SRO field data
highlighted a much smoother deployment
with both speed and torque laying over on
all wheels and no large power swings when
the tractor encountered sections of increased
downhole force due to a dog leg change. On
the longer laterals, the symmetry of speed &
torque allowed the tractor to travel without
increased power demands and offered a
satisfactory deployment even when the
winch operator wasn't consistent while
running in the lateral section.



Cyzaem ITPABXAKAPAH, MamyH XOTI'AJIH, Xyan Xoce
Hoomne BJIAHKO, Anexcanap demxoc Canroc CAHTOC,
Yupar Xapum PATO/I, Crusen Pamxkem CEKEHPA,
Welltec Oilfield Services Doha LLC

BBICOKONTPOU3BOAUTENBHAS HIENb(pOBAI HEPTAHAA
CKBaKMHA O6bLJIA OCTAHOBJIEHA MTOCJIE HEYJJAYHOU ONEPAIINU IO
U3BJICUEHUIO IPOOKU C IOMOIIBIO TPOBOJIOKH, B PEZYIIBTATE
KOTOPOU UHCTPYMEHTAIbHASA KOJIOHHA C IIPOBOJIOKOH U
U30UPYIONIAS IPOOKA 3ACTPSIN HA HEOOBIION ITTyOHUHE.

Ha cxkBakmHEe 6bUIN IPOBEICHBI IOBUIBHBIE PAOOTHI C
UCIIOJIB30BAHHUEM CAMOAHKEPYIOMIETOCH I'H/IPABIUYECKOIO
YAAPHOTI'O UHCTPYMEHTA, CITYIIEHHOI'O HA JIEKTPUYECKOM
Kab6esie. [Ipu npoBeJIEHUU PaAOOT, JJ151 TOI'O YTOOBI COPBATH
MHCTPYMEHTAIbHYIO KOJIOHHY C IIPOBOJIOKOU C U30IUPYIOLIEN
pOOKH, 6BIIO TPUMEHEHO TAT0oBOE ycunue B 100 000 pyHTOB.
B paboTe ONMCBIBAETCA ONBIT INIAHUPOBAHM S, [IOATOTOBKH U
NPOBENEHUA JAHHOM OIEPAITVH.

ITocne pacCMOTPEHUS BCEX JJOCTYITHBIX BAPHAHTOB ObLIO
MNPUHATO PEMIEHUE UCIIOIb30BATh BBICOKONIPOU3BOJUTEIBHYIO
BEPCHUIO TUJPABINYECKOTIO YAAPHOTO HHCTPYMEHTA,
CITyCKA€MOT'O HA JIEKTPHUYECKOM KA6€/E€ U PACCIUTAHHOTO HA
ycnnus B 100 000 pyHTOB. ITOAXO/ 3aKJII0YAJICSA B TOM, YTOOBI
MU3BJIEYb UHCTPYMEHTAIBHYIO KOJIOHHY JIMOO LIEJIMKOM, INOO
Pa30UThb €€ HA YACTH Iy TEM ITPHUJIOKEHUA MAKCUMAJIBHOI'O
YCHJIMA U U3BJIeYb 32 HECKOIBKO CIIO. TToce n3BnedyeHus
WHCTPYMEHTA IIJIAHUPOBAJIOCH U3BJIEYb U30THUPYIOMYIO
NPOOKY C MOMOIIBIO TPOBOJOKU. DTAI NOATOTOBKH BKJIIOYAJI
NPOBEJEHUE (PYHKIIMOHAIBHOI'O UCTIIBITAHNA HA 6a3€ C IIOIHOM
PEKOHCTPYKIIUEI CUTYAIIUHN B CKBAXKUHE, YTOOBI IIOJTBEPIUTD
NPAaBWIBHOCTB BBIOPAHHOTO ITOAXOAA.

Bp110 IpOBEAEHO (PYHKIIMOHAIBHOE UCIIBITAHUE, YTOODI
ONPEAENUTD, IOMOXKET JIX OOJBIIOE TATOBOE YCHUIIHE
TUAPABINYECKOTO YIAPHOT'O MHCTPYMEHTA CJIOMATh

MHCTPYMEHTAIBHYIO KOJIOHHY HJIM OTCOETUHUTBD €€ OT IIPOOKH.

1A IpoBeeHNA UCIIBITAHNUA B TOPU3OHTAJIBHOM KOJIOHHE
OB YCTAHOBJIEHBI TOYHO TAKUE XK€ KOMIIOHEHTBI, KAK U TE,
KOTOPBIE HAXOJUINUCH B CKBA’KUHE U TTOAJIEXK AN U3BJICUEHUIO,
B TOM YHCJIE U U30JIMPYIONAs IMMPOOKA. BB CIPOEKTUPOBAH
JUIMHHBII OBEPIIOT, YTOOBI B HET'O IIOMECTUIUCH ACHI
HAXOJAMIErOCA B CKBAXKUHE HHCTPYMEHTA. [ToTpe60oBanoch
AT JBUKEHUN BBEPX C YCHIIMAMHU, TOXOIAIIMMHU [0

100 000 pyHTOB, YTOOBI COPBATE UHCTPYMEHT C JIOBUJIBHOM
HIEHKH IPOO6KHU. KOJIBIIO JIOBUIBHOM MIEUMKU U30IUPYIOLIEH
IPOOKU ObLJIO CPE3AHO B XOJE OIIEPALIVH.

INocne nposegeHnsa GyHKITMOHAIBLHOT'O UCTIBITAHUA
060pYIOBAHUE OBLJIO JOCTABJICHO HA MEIb). MOITHBINA
OBEPIIOT OB CIYINEH B CKBAXXUHY HA IIPOBOJIOKE U
YCTAHOBJIEH HA U3BJIEKAEMOM OOOPYAOBAHUU. 3ATEM OBLI
CMOHTHUPOBAH I'MIPABINYECKUN YAAPHBIN MHCTPYMEHT,
CIIYIIEH B CKBAKHUHY HA AJIEKTPUYECKOM Kabee U 3a11eIIEH
32 oBepwoT. [Toce AByX ABMIKEHNH TH/PABINYECKOIO
MHCTPyMeEHTA C ycrinuaMmu 10 100 000 pyHTOB
MHCTPYMEHTAJIbHAA KOJIOHHA OblJIa COPBAHA C JIOBUJIBHOM
LIEHKHU IIPOOKU (TAK XK€, KAK U B XO/€ (PYHKIIMOHAIBHBIX
ucrelTanum). ITocsie nspieyeHns 060py10BAHNA
HU30JIMPYIOAsi IPOOKA ObIIA YCIENIHO U3BJICUYCHA, 4 CKBAXKHHA
BBE/ICHA B 9KCIUIYaTALHIO. FICIOIB30BAHNE I'U/IPABINYECKOTIO
YIapHOT'O HHCTPYMEHTA Ha AJIEKTPUUIECKOM KabeJIe TTO3BOINIIO
BBIIIOJTHUTB Pab0Ty 6€3 6YPOBOH YCTAHOBKM S3KOHOMHYHBIM U
6€30MaCHBIM OOPAa30M B PA3YMHBIC BDEMEHHBIC PAMKH.

World's First Fishing Operation on
Wireline, Where 100,000 Lbs of Pull
Force Was Applied: A Case Story

Sudesh PRABHAKARAN, Mamoun
KHOGALL Juan Jose Nobile BLANCO,
Alexander Delos Santos SANTOS,
Chirag Harish RATHOD, Steven Rajesh
SEQUEIRA, Welltec Oilfield Services
Doha LLC

A high producing offshore oil well was
shut down after an unsuccessful slickline
plug-retrieval operation, which led to the
slickline toolstring and isolation plug stuck
at a shallow depth. Heavy duty fishing was
performed using electric wireline self-
anchoring hydraulic stroking tool. While
pulling, 100 Klbs of force was applied to free
the slickline toolstring from the plug. This
paper is written to share the experience
gained while planning, preparing, and
executing this high-profile job.

After reviewing all available options, it was
decided to use the high-capacity version of
the electric wireline hydraulic stroking tool,
rated to 100,000 Ibs. Approach to the job was
to retrieve the slickline toolstring either as
one piece or break it into parts by applying
maximum force and retrieve in several
runs. After fish retrieval, further plan was
to retrieve the isolation plug using slickline.
Preparation phase included function test
at the base with full reconstruction of well
situation, to confirm that this approach is
correct.

Base function test was performed to
determine if the high force from the electric
wireline hydraulic stroking tool would
break the slickline toolstring or release it
from the plug. For the test, the exact fish
components, including the plug, were set up
in a horizontal tubing. A long overshot was
designed to swallow the jars in the slickline
toolstring. It took five upward strokes, up to
100,000 Ibs, to release the slickline toolstring
from the plug's fishing neck. The ring of the
fishing neck sheared from isolation plug.

Following the base function test,
equipment was mobilized offshore. The
heavy duty overshot was installed on the fish
using Slickline. Electric wireline hydraulic
stroking tool was then rigged up on electric
wireline, run-in-hole, and latched onto the
overshot. After two strokes of up to
100,000 lbs, the slickline toolstring released
cleanly from the fishing neck of the plug
(similar to the base function test). Following
successful fishing operation, the plug was
successfully retrieved and well was brought
back to production. Using the electric
wireline hydraulic stroking tool allowed to
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BusyajapHasi aHAIHTHKA: YIYyYIIE€HHE JTHATHOCTHKH
CTBO0JIA CKBA>KHHBI C IOMOIIIBI0 KOMIUIEKCHOT'O HA00opa
JAHHBIX BUJECOKaBEpPHOMEPA

Caag XAMM/, Haxp ABYJIXAMAMEJID, CaypgoBcCKasa
ApaBusa; AOgysIa AJIBAYPAMXEM, Omap AJIBXUHIAC,
I'mua POBEPTC, Marikia MAK/IOHAJIB/I, To66eH
THUMOHC, EV

Hexn/O061acTh NPUMEHEHH 1. BEICOKOKAYECTBEHHAS
BH/ICOCBEMKA B CKBAKMHE MO3BOJIAET OTYIUTD
JIETKOAOCTYIHBIE U TOHATHBIE MACCUBBI JAHHBIX, KOTOPBIE
OyZyT MOJIE3HBI JJIs TTOJIb30BATENEN IO MUPOKOMY CIIEKTPY
JUCLTATLIMH B HE(PTETA30BON OTPACHU. U HTEpIIpETAL U
U300PAKEHUI YACTO UHTYUTHBHO IIOHATHA, YTO OOECIIEUUBAET
HEMEJIEHHOE MIOHUMAHHUE CJIOKHBIX BHYTPUCKBAXKUHHBIX
YCJIOBUU U CUTYALIUI. DTAa HUH(POPMAIIUA UCIIONb3YETCS
JULS BBIAABJIEHU S U IOHUMAHU A IPOOJIEM, CBSI3AHHBIX C
OTrPaHUYEHUSAMU, YTEUKAMU, KOPPOZUEH, OTIIOKEHUAMU
B TPyOaX, aBAPUIHBIM UHCTPYMEHTOM, COCTOIHHUEM U
(PYHKIIMOHAJIBHBIM CTATYCOM KJIAIIAHOB U APYTUX UHKEHEPHO-
TEXHUYECKUX KOMIIOHEHTOB, 4 TAK)KE MHOI'OYUCJIEHHBIX
JPYIUX HEXEIATENIBHBIX CKBA>KUHHBIX YCIIOBUIL

CylIeCTBEHHBIEC U3BMEHEHUS B OOPA6OTKE
BHYTPHUCKBAXKMHHOT'O BUJICO U UB00PAKEHU HAPSIY C
SBOJIIOIMEN BU3YAJIbHON AaHAJIUTHUKHU YBEITUYUIU OOBEM U
3(PPEKTUBHOCTD JUATHOCTUYECKUX YCIIYT, UCITONb3YIOMUX
JIAaHHYIO TEXHOJIOTHUIO. BU3yanbHasd aHAJIMTHKA — 3TO
JIMOO IPAMOE ONIPEAETIEHHE PA3MEPOB IO HHU(PPOBBIM
HU300PAKEHUAM, TUOO UX UHTETPALUA C PEZYIBTATAMU
U3MEPEHUHN, IPOBEAEHHDBIX JIPYTUMHU JATYUKAMU. DTA CTATHA
JEMOHCTPHPYET, KAK COYETAHUE BUJEONU30OPAKEHUI C
reOMETPUYECKUMU U3MEPEHUAMHU B CTBOJIE CKBA’KHUHBI,
MPOBEJEHHBIMHU C IIOMOIIBIO MHOT'OILIEYEBOT'O KABEPHOMEPA,
obecrieuuBaeT 60J1ee IIOJIHOE IOHUMAHUE TPOOGIJIEM CKBAKHUHBI,
4TO MO3BOJAET OJHOBPEMEHHO COKPATUTD BPEMS IIPOBEACHUA
OIEPALNI, PUCKH 1 3ATPATHI.

MeToasl, Ipoueaypsl, mpouecc. Micxonsa n3 onbrra
IKCILIyATALUU asiee 6y1eT OIMUCAH YETBIPEXATAIIHBIIN
MPOLECC:

1. TIoAroTOBKA CKBAKMHHOTIO (QIon/1d. BaXKHOCTB JAHHOTO
3TaIa, KaK IIPABUJIO, HEJOOLEHUBAETCA, OJIHAKO OH BJIIMAET HA
IIOJIYYEHHE BBICOKOKAYE€CTBEHHBIX BUJIEOMATEPHUATIOB.

2.TTony4yeHue BUACOU300PAKEHUN C KAMEP KAK CHU3Y, TAK U
COOKY, UTO IO3BOIAET UACHTH(HULIMPOBATH U (DPUKCUPOBATH
OO6I11E YCIIOBUA B CTBOJIE CKBAKUHBDI, 4 TAKXKE KOHKPETHBIE
UHTEPECYIONIUE HAC JETAIIN.

3.Peructpanusa JaHHBIX MHOI'OIUIEYEBBIM KABEPHOMEPOM IO
COOTBETCTBYIOIUUM 30HAM CKBA’KHMHBI, OOECTIEUNBAIOII A
MACCHUB TOYHBIX U3MEPEHNH BHYTPEHHETO IUAMETPA B
BBICOKOM Pa3pENIEHNH.

4.AHAJIM3 JAHHBIX C OO0OUX JATUYUKOB U (POPMHUPOBAHIE
OTYETHOCTHU B PAMKAX MHTEPAKTUBHOU IIAT(POPMBIL.
Pe3yabTarsl, HAOIIOJEHHU S, BBIBOJBI. B CTATHE ITOKA32HO,

KaK U3MEPEHU S, IOTYYEHHBIE C IIOMOIIBIO KABEPHOMEDPA B

COYETAHNH C BU/ICON300PAKEHUAMU, IIOMOITIN YBEPEHHO

ONIPEAETUTb TOYHYIO CUTYAIIHIO I10 UHTEPECYIOMEH

Hac rIpobsieme. KpoMe TOro, Mbl IEMOHCTPUPYEM, KAK

CHCTEMA CMOIJIA TUATHOCTUPOBATh U ONIPEAECTIUTD

CKBaXKHHHBIE YCJIOBUS, KOTOPBIE HE OB ObI TPABUJIBHO

UHTEPIPETUPOBAHBI C TPUMEHEHUEM JIIOOO0TO IPYTOro BH/1A

BHYTPHUCKBA)KUHHBIX OIlEpaIuilL.
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perform the job rigless, in a cost effective,
safe and time-controlled manner.

Visual Analytics: Improving Wellbore
Diagnostics with Integrated Video
Caliper Datasets

Saad HAMID, Nahr ABULHAMAYEL,
Saudi Aramco; Abdullah ALDURAIHEM,
Omar ALHINDAS, Glyn ROBERTS,
Michael MacDONALD, Tobben Tymons,
EV

Objectives/Scope. High quality
downhole video footage provides highly
accessible, easily understood datasets for
users across a wide range of disciplines in
the oil and gas industry. Image interpretation
is often intuitive, providing immediate
understanding of complex downhole
situations. This information is used to
identify and understand problems relating
to restrictions, leaks, corrosion, tubular
deposits, fish, the condition and functional
status of valves and other engineered
components, along with numerous other
undesirable downhole conditions.

Step changes in downhole video and
image processing, along with the evolution
of visual analytics has increased the scope
and effectiveness of diagnostic services using
this technology. Visual analytics is either
the direct dimensioning of digital images or
their integration with measurements from
other sensors. This paper will demonstrate
how the combination of video images with
wellbore geometry measurements from a
multi-finger caliper instrument provide a
more comprehensive understanding of well
challenges, while reducing operational time,
risk and cost.

Methods, Procedures, Process. In
connection with the operational experience,
a four-stage workflow will be described
detailing:

1. Well fluid preparation, which is generally
an underestimated requirement for
obtaining high quality video footage.

2.Acquisition of video images from both
down and side viewing cameras, allowing
overall wellbore conditions as well as
specific features of interest to be identified
and captured.

3.Recording of multi-finger caliper data
over relevant zones of the well providing a
high-resolution array of accurate internal
diameter measurements.

4.Analysis and reporting of both sensors
within an interactive reporting platform.
Results, Observations, Conclusions.

The paper will show how caliper

measurements combined with video images



Kakab1ii pa3 IPaKTUYeCKUH OIIBbIT IPUMEHEHU S CUCTEMBI
JaeT IIPEACTABIECHNE O TEXHUYECKUX BO3ZMOXHOCTAX
MHCTPYMEHTA U IIAT(OPMBI HHTEPIIPETAILINU JAHHBIX B
4aCTU (POPMHUPOBAHUSA TPEXMEPHBIX U300PAKEHHUH, 4 TAKXKE
06eCTeYeHN s BU3YAIbHOM IPUBA3KH 110 BCEU UCCIIENYEMOI
INIYOUHE CTBOJIA. YPOKH, U3BJIEYEHHBIE ITO UTOT'AM
IIPOBEAEHHDIX OIIEPALUI U ITIOCJIEAYIOWETO JUATHOCTUYECKOI'O
AHAJIN34, 1AJIM BO3MOKHOCTD IIPABUJIBHO ONIPEJE/INUTD
UCXOJHBIE MPUYUHBI TPOOJIEM C JOCTYIIOM B CTBOJI CKBA’KHUHBI
U IIPUHATH COOTBETCTBYIOINE KOPPEKTUPYIOIINE MEPBL

HosBasa/monomaurenasHasa nHdopmanusa. B padore
MNPEACTABIEHBI (DAKTHI, IOATBEPKAAIONINE, YTO BU3YaAJIbHAS
AHAJIUTHUKA U KOMIUIEKCHAS TEXHOJIOI'HA KABEPHOMETPHUU U
BHJIEOCBEMKH MOTYT OBITh UCIIOIb30BAHBI 111 (POPMHUPOBAHUA
IOJIHOT'O IIOHUMAHM A BHYTPHUCKBAKUHHBIX YCJIOBUM. DTO
TAKKE [IOMOXKET AUATHOCTUPOBATH KOPEHHDIE IIPUYUHBI
Pa3IUYHBIX IPO6GJIEM B CKBAKUHE, KOTOPBIE PAHEE HE OBLIN
MNPABWIBHO UAECHTU(MUIITMPOBAHEI C TOMOIMIBIO KOMMEPUYECKH
JOCTYIIHBIX TEXHOJIOIMH. KpUTHYeCKU BAXKHO, YTO JAHHAA
TEXHOJIOTUs JAET UHKEHEPAM-IIPOU3BOACTBEHHUKAM U
WHXXEHEPAM M0 MIPOBEAEHUIO BHYTPUCKBAKUHHBIX PA0OT
OJJHO3HAYHBIE IAHHbBIE, HEOOXOAUMBIE [IJIS1 YBEPEHHOT'O
IJIAHUPOBAHUA MEPOIIPUATHI 110 YCTPAHEHUIO
BHYTPHUCKBA>KUHHBIX ITPOOJIEM.

Cexuusa 5. 9JIEKTPOHHDBIE CTEH/TIOBDBIE
JOKJIAABI IV - OBMEH SHAHHUAMUN

HOBBII MEeTOJ PAGOTHI ICOM B KOMOHHAITHH C
BBITATHBAHHEM ABAPUIHOIO HHCTPYMEHTA B HAKJIOHHO-
HAIIPABJIEHHBIX CKBAKHHAX

Poapuro ®EJINY, ®uiaunn MAKXAPIN, Kain
BHU3EHBOPH, Schlumberger

J1J151 HAKJIOHHO-HAIIPABJICHHBIX CKBAXKUH, TTIE
UCIIOJIB30BAHHE SICA TPAAUILIMOHHBIM CIIOCOOOM HEBO3MOXKHO,
OBLI Pa3pabOTaH HOBBII METOJ] PA6OTHI ICOM. CDAaBHUTEIBHBIN
AHAJIU3 PE3YJIBTATOB BO3ACHUCTBUA ACOM 10 HOBOU METOLUKE
C TPAAULIMOHHBIM OAXO/I0OM MOKA32J1 AHAJIOTUYHYIO
3PPEKTUBHOCTD.

BMECTO UCTIONIB30BAHUS CUJIBI TSXKECTH WU SHEPTUH,
HAKOIUIEHHOM! B Kab6eJie (IIPOBOJIOKE MU AJIEKTPUUIECKOM
Kabe1€), B BLICOKOIIPOU3BOAUTEIBHOM NIPYKUHHOM 5ICE
IPUMEHSAETCS AKCEJIEPATOP AJI OOECTIEUEHU TIOCTOIHHOT'O
HAKOIUIEHUS U IOCTABKU SHEPTUU B XOJIE YIAPHBIX PAOOT.
OJHAKO TaKas TEXHOJIOTUS HE MOXKET IIPUMEHATHCS B CTBOJIAX
C 6OBIINM YIJIOM OTXO/1d OT BEPTUKAJIU, TAK KAK MOXET
HE XBATUTD TAHYILIETO YCHINA KA0eA 11 (POPMUPOBAHUA
JOCTAaTOYHOI SHEPIUH HA aKCeepaTope s 3PPEKTUBHON
PaboTHI sica. IJ1s1 3TUX LEJIEH MOXKET OBbITh HCIIOIb30BAH
JIMHEWMHBIN IIPUBOJAHON MEXAHU3M Ha IIPOBOJIOKE JJI
dpopMupoBaHusa 3PPHEKTUBHOIO TAHYIIETO YCUIUA U
JOCTATOYHOI 9HEPTUHU HA AKcelepaTope Aca. Kpome Toro,
OJJHOBPEMEHHOE UCIIOIb30BAHUE JIMHEMHOT'O IPUBOJHOTO
MEXAHU3M4 U ACA MOXKET OOECTIEUUTD OOJIEE BBICOKYIO
3(PPEKTUBHOCTD JIOBHUJIBHBIX PA6OT 34 CY4ET KOMOMHUPOBAHUSA
YAAPHBIX, TAHYIIUX U TOJIKAIOMMX HATPY30K.

YTOOBI JOKA34Th PEATTUZYEMOCTD 3TOI'O METO/A OBLIO
MPOBEJEHO UHTETPUPOBAHHOE UCTIBITAHUE CUCTEMBL, TIPH
KOTOPOM HCIIOIb30BAJICS JIMHEMHBIN IIPUBOAHOM MEXAHN3M
JUIS AKTHUBALIAH [CA C IIOMOIIBIO AKCeJIepaTopa. B pamMkax

were able to confidently determine the exact
status of the challenge at hand. Additionally,
we demonstrate how the service was able

to diagnose and uncover the downhole
conditions, which would not have been
correctly interpreted in any other form of
well intervention.

Each of these operational experiences
provides an insight into the technical
capability of the tool and interpretation
platform to provide 3-D images as well
as visual referencing across the depth of
investigation. Lessons learned from these
interventions and subsequent diagnostic
analysis provided an opportunity to correctly
identify the root causes behind the wellbore
accessibility challenges and take appropriate
corrective actions.

Novel/Additive Information. The paper
will provide evidence that visual analytics
and the integrated video caliper technology
can be used to fully understand a variety of
downhole conditions. It can further help
diagnose root causes of various downhole
challenges, which were not correctly
identifiable with commercially available
technologies previously. Critically, it provides
production and well intervention engineers
with the unambiguous data required to
confidently plan effective remediation of
wellbore related challenges.

Session 5. KNOWLEDGE
SHARING EPOSTER IV

New Method to Enable Jarring and
Combine Straight-Pulling in Highly
Deviated Wells

Rodrigo FELIU, Philip McHARDY, Kyle
WIESENBORN, Schlumberger

An advanced jarring method was
developed for deviated wells where
conventional jarring is not possible.
Comparing the results of jarring impact
with this new method to jarring impact
with conventional methods showed similar
effectiveness.

Rather than relying on gravity or energy
stored in the cable (slickline or e-line), a
high-performance, fully adjustable spring
jar uses an accelerator to provide consistent
energy storage and delivery during the
jarring operation. However, this cannot be
used in highly deviated wells because there
may not be enough cable pull to energize
the accelerator and perform an effective
jarring event. To enable this, a wireline linear
actuator can be used to pull and energize
the accelerator and fire the jar effectively. In
addition, having a jar and a linear actuator
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UCIBITAHUS IIPOUZBOAUINCE 3AMEPHI YIAPHOU CUJIBI 5ICA U
YCKOPEHUS HA ABAPUITHOM OOOPYAOBAHUU (IIPUXBAT KOTOPOTO
MBI IIBITAEMCS yCTPAHUTD IIPU IIOMOIIHU 5ICA), 4 PE3YIBTATEHI
34TEM CPABHHUBAJIUCH C TIOKA3ATEIAMU PAOOTHI 5Ica 6€3
JIMHEUHOTO NIPHUBOAHOIO MEXAHU3MA. I3MEPEHUSI TTOKA3AJIH,
4TO HE UMEET 3HAYECHUS, AKTUBUPYETCS JIN AC KAOEJIEM NN
JIMHEUHBIM IPUBOJHBIM MEXAHU3MOM; ObLIIA IPHUJIOKEHA
OIMTHAKOBAs CHUJIA U YCKOPEHHUE (T. €. YPOBEHD YAAPa). DTO
O3HAYAET, YTO JIMHCHHBIN NPHUBOJHON MEXAHU3M MOKET ObITh
HCIIOJIB30BAH JUUIS AKTUBAIIUU 5CA 6€3 TOTEPU I(PPEKTUBHOCTH.
J7151 TOCTUXKEHU S MAKCUMAJIBHOU 3(P(PEKTUBHOCTU PAbOTY
SICOM M U3BJIEYEHHUE IPUXBAYEHHOI'O O60PYJOBAHUA MOXKHO
OOBEUHUTD B paMKax ofHO CIIO, korga 06a nmpoiiecca
MOKHO YEPEAOBATD AJI1 MAKCUMHU3A1IUU PEZYIBTATOB.

DTOT METOJ ABJIAETCSA HOBBIM, IOCKOJIbKY OH IIO3BOJISET
OCYILIECTBIISATH PA6OTY SICOM B CTBOJIAX C OOJIBUIUM YITIOM
OTXOZA OT BEPTHUKAJIH, 4 TAKXKE IMO3BOAET KOMOMHUPOBATD
YAAPHBIE HAIPY3KHU C TAHYIIUMH B paMKax oguou CIIO, uro
ABJIAETCA 6OJIEE€ KOMIIEKCHOU CTPATETUEN IPOBEICHUSA
JIOBUJIBHBIX PAOOT.

Cexuus 6. BE3PAMI3EPHBIE
BHYTPUCKBAKHUHHBIE PABOTBI, A TAKJKE
PABOTBI HA INIEJIb®OBBIX U IIOABOJIHBIX
CKBAJKHNHAX

BoccTaHOBJIEHHE H30JAIIUH IIJIACTAa BO BpeMsa
I'TYyOOKOBO/THOM O€e3pari3epHOM BHYTPHUCKBAKHHHOM
onepanuy B MEKCUKAHCKOM 3aJIHUBE C HCIIOJIb30BAHHUEM
0eCIIPOBOSHOF CHCTEMBI BepH(PHKAITHH Oapbepa

Yapans3 BPYKC, Tomac BPIOC, Apuaba INNTAVH,
HuaTepBeut; ®pancucko TAPCOH, Huk BOPIJIN,
Xyaun CBbEPPA, BP

VCTaHOBHUBIIEECT MEXKKOJIOHHOE JABJIEHUE BBUY
BO3MOXHBIX IPOOJIEM C LIEJTOCTHOCTBIO KOJIOHHBI HA
IJTyOOKOBOJHOU MOJBOJIHON AOOBIBAIONIECH CKBAKHUHE
B MeKCHUKaHCKOM 3ajimBe CIIA BEIHYZUIIO OIIEpaTOpa
NPOU3BECTU U3OALUIO IJIACTA. BO BpeMs ITpeabIAyiei
Onepalnu OblIa yCTAHOBJIEHA U UCIIBITAHA IPOOKA
O TEXHOIOTUHU plug & prong ¢ R-HUMNNENEM C LIEJIBIO
U30JIALIMHU IVIACTOBOI'O JABJIEHM . B TEYEHHE MECTH MECALIEB
MOCJIE yCTAHOBKU NPOOKU aasnenue B HKT u 3aTpyoHOM
MIPOCTPAHCTBE HAPACTAJIO, YTO YKA3BIBAET HA YTEUKY
JKHJIKOCTU YEPE3 YCTAHOBJIEHHYIO IIPOOKY. B pesynbraTe HA
3TOM CKBAKHUHE NOTPEOOBAIACH YCTAHOBKA HOBOT'O Oapbhepa C
JOMOJHUTENBHBIM METOAOM IPOBEPKU '€PMETUYHOCTH.

7151 yCTPpaAaHEHUS MEXKKOJIOHHOTO IaBJICHUSA ObLIA BEIOPAHA
U3BJIEKAEMA MOCTOBAS IMIPOOKA CO CPETHEN CTENEHDBIO
pacmupenus kiaacca VO. IocTaBka MOCTOBOI ITPOOKHU
OCYIIECTBIIANACH B BOJIE C IOMOMIBIO AJIEKTPUYECKOTO
KabeJist 1o 6e3pan3epHON TEXHOJIOTUU IPOBEACHUS
BHYTPHUCKBA>KUHHBIX PA0OT CO CIEITUAIIBHOTO CY/IHA.
OmnepaTop NPOBET MHOI'OYUCIEHHBIE UCITBITAHUSA JIIS
MHOATBEPXKIAEHUA [IEJJOCTHOCTU HOBOT'O 6apbePa, MOIArasich Ha
HOBYIO CUCTEMY BEPHU(PUKALINHU, ITO3BOJAIONIYIO OCYIIECTBIATD
O€ECIIPOBOIHYIO ITEPEAYY TAHHBIX O JABJIEHUU HHUKE MOCTOBOI
NPOOKH. DTA TEXHOJIOTI'UA TO3BOJINIA IPOBECTU UCTIBITAHUE
6apbepa NPpU HENOCPEACTBEHHOM MOHUTOPHHTIE JJABJIEHUS C
06€euX CTOPOH MOCTOBOM NPOOKU. TakKe 6blJ1a yCTAHOBJICHA
BTOPAs1 MOCTOBAS IIPOOKA C UCIIOIB30BAHHUEM HH(POPMALINHU
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combined on the same run can allow for a
more efficient fishing strategy by combining
jarring and a straight pull or push.

To prove the feasibility of this method,

a system integration test was performed

in which the linear actuator was used to

fire the high-performance jar through an
accelerator. In this test, the jarring force and
the acceleration of the fish (the element
being jarred) was measured and compared
to standard jarring without the linear
actuator. The measurements showed that it
does not make a difference whether the jar
is fired by the cable or by the linear actuator;
the same force and acceleration (i.e., shock
level) was imparted. This means that the
linear actuator can be used to fire the jar
without losing effectiveness. To achieve
maximum efficiency, jarring and straight-
pulling can be combined in the same run
during which the two can be alternated to
maximize results.

This method is novel because it enables
jarring in highly deviated wells and allows
for jarring and straight-pulling on the same
run, creating a more comprehensive fishing
strategy.

Session 6. OFFSHORE,
SUBSEA, AND LIGHT WELL
INTERVENTION SOLUTIONS

Re-Establishing Reservoir Isolation
During Deepwater US Gulf of Mexico
Riserless Light Well Intervention With a
Wireless Barrier Verification System

Charles BROOKS, Thomas BRUCE,
Arild STEIN, Interwell; Francisco
Garzon, Nick BOARDLEY, Juan SIERRA,
BP

Sustained Casing Pressure (SCP) due to
integrity concerns on a deepwater subsea
producer in US GoM required the operator
to isolate the reservoir. During a previous
intervention, an R-nipple plug & prong
had been installed and tested to isolate the
reservoir pressure. Within six months after
the plug installation, tubing and annulus
pressure began increasing, indicating fluid
was leaking past the plug & prong. As a
result, the well required a new barrier with
an additional integrity verification method.

A VO rated Medium Expansion Retrievable
Bridge Plug (ME) was chosen to remediate
the SCP. The ME was conveyed open
water on E-Line, via a Riserless Light Well
Intervention vessel. The operator performed
extensive testing to confirm the integrity of
the new barrier, relying on a novel Barrier
Verification System (BVS) to wirelessly



CO CKBAXXUHHBIX MAHOMETPOB AJI51 HOATBEPKACHUS
T€PMETUYHOCTH.

OTnUYUTEIbHON YePTOHN JAHHOM BHYTPUCKBAXXUHHOM
Oonepannu ObIJIO UCIOIB30BAHHUE CUCTEMBI BEPU(PUKALTIH
O6apbepa A1 NOATBEPKACHUSA TEPMETUYHOCTU U OTCYTCTBUSA
yTedku. CuCTeEMA BEPU(PUKALIUYI HO3BOJIAIA OTCICKHUBATD
Pa3HUILY JaBJICHUI IO PA3HBIE CTOPOHBI IPOOKHU HA
MOBEPXHOCTHU B PEXXUME PEATIBHOI'O BDEMEHU. BO BpeMs
UCIIBITAHUS HA MTOJIOKUTEIBHOE JIaBJIEHUE CUCTEMA
BEPU(HUKAITUU IOKA32J14, YTO HEOOXOJUMO PUJIOKUTh
JOMOJHUTENBHOE IABICHUE A5 JOCTUKEHUS TPEOYEMOTO
MEPENa/ia AaBICHUS IO PA3HBIE CTOPOHBI MOCTOBOM IPOOKH.

B xXoz€ ABEHAIIATHYACOBOIO PACHIUPEHHOI'O UCITBITAHUSA

Ha IPUTOK JABJIEHHUE HAd MAHOMETPE, YCTAHOBJIEHHOM HUXKE
MOCTOBOH MPOOKH, TOCTENEHHO MOBBIIIATIOCh. TAKOI NPOPUIb
JaBJIEHUS IOATBEPAIIL, YTO HAPACTAHUE MEKKOJIOHHOT'O
JIaBJIEHUS OBLJIO BBI3BAHO OTCYTCTBUEM T€PMETUYHOCTU PAHEE
YCTaHOBJIEHHOM NPOOKH € R-nipodunem. Ha ocHOBaHNH
MOJIYYEHHBIX PEZYIBTATOB OIIEPATOP NPUIIES K BBIBOAY, UTO
npobka ¢ R-npoduinem, BEpOSITHO, ObL1a ITIOBPEXK/IEHA BO BPEMS
€€ IIEPBOHAYAIBHOTI'O UCITBITAHUSA IO/, 1ABJIEHUEM, HO CKOPDOCTh
YTEYKHU ObLIA CIMIIKOM HU3KOH U HE ObLIIa OOHAPYKEHA IPU
MIPOBEAEHUU ONIPECCOBKU. CHCTEMA BEPUPHUKALTUN OApbEPA
OCYIIECTBIANIA KOHTPOJIB JABJIEHUA HUKE MOCTOBOU ITIPOOKN

W PE3YIBTATHI TIOKA34JIH, YTO IIPOOKA CIIOCOOHA YIEPKUBATD
JIaBJIEHNE B OOOUX HANIPABJIECHUAX, YTO JONOJIHUTEIBHO
MHOATBEPANIIO (PAKT YCIENTHON U3OIALIMHA TNIACTA C TOMOIIBIO
MOCTOBOY NPOOKU. TAKMM 0OPaA30M, CUCTEMA BEPU(PUKAITUU
MO3BOJINJIA ONIEPATOPY OBITh YBEPEHHBIM, YTO MEKKOJIOHHOE
JIaBJICHHE HA JAHHOM CKBAKHUHE O60bIIE HE OyIET
YBEITUYUBATBCA.

Cucrema BepupuKanuu 6apbepa 0OECIIEUnId KOMILJIEKCHYIO
IIPOBEPKY I'€EPMETUYHOCTHU IIPOOKU, UTO SIBJISETCSI OOJIEE
BBICOKMM CTAHJAPTOM IIPOBEPKHU U3OJIALINH IIIACTA, YEM
MIPUHATBIE OIEPATOPOM U PETYIATOPOM CTAHJAPTHL TaKuM
06pa30M, OIIEPATOP MOKET OBITh YBEPEH YTO B JAHHOM
CKBaKMHE 60JIBIIE HE BO3HUKHET IIPOOJIEM IO MOMEHTA €€
TAMIIOHUPOBAHUSA W IMKBUJ AU

JanHas onepanysa B MEKCUKAHCKOM 32JIMBE BBIIIOJIHAIACH
MPU YAAJIEHHOM MOHHUTOPHUHI'E€ CO CTOPOHBI I'PYIIIBI
TEXHUYECKOU NMOJAEPKKU IIPOAYKTA B HOpBErnuu, 4To BCcenser
JIOIIOJIHUTEIBHYIO YBEPEHHOCTD B 9TON HOBOM TEXHOJIOTHUU.

Pacmiupsasa rpaHUIbBI BO3MOKHOTIO:
NPOBEJEHHE NIEPBOH onepanuu no samese JIIH,
YCTAaHOBJICHHIO MIPOTHBOIIECIAHOTO (PUIBTPA
HHTEeHCHU(PHKAIUH MIPHTOKA B IECIAHUKE C TIOMOIIBIO
MOTOKOOTKJIOHAIOIIETO MATEPHUAIa HA OCHOBE
moaudukaropa ha3oBOH IPOHHUIIAEMOCTH HA
CKBa>KHHE IIOJI JABJICHUEM HAa MOPCKO¥ riardopme B
bpynee

Mena IYVJIAM, bparian JIUM Yu YOHT, [I3ae3HHHA
MYCJINM, Brunei Shell Petroleum; Anexauapo YAKOH,
Paxkemnr ITAJTAIITIIETTA, ®pa3ak JIAPE3, CtTuBeH JI2KeK
JINPMOHT, Viu T3en MOHT, Halliburton

Ornepanyy 10 3aMEHE JIEKTPOLIECHTPOOEKHBIX IIOI'PYKHBIX
HACOCOB (DLIH) yxxe B TeYEeHUE JUIMTEIBHOIO [IEPHUOA

SIBJIAIOTCSI JOBOJIBHO PACIPOCTPAHEHHBIM BHJIOM pab0T Ha

CBOIO 9(PPEKTUBHOCTD BBUY KOMIIAKTHOCTH OOOPYIOBAHU S

CKBA’XHWHAX 10/ JaBJICHUECM BO BCEM MU PE; OHHU JIOKA3a11 }

transmit pressure data from below the ME.
This technology allowed barrier testing to
be performed while directly monitoring
pressure on either side of the ME. A second
barrier was established by setting another
ME, using data from the DHPGs for integrity
verification.

The distinguishing factor of this
intervention was utilizing the barrier
verification system to confirm barrier
integrity. The BVS allowed the pressure
differential across the plug to be read at
surface in real-time. During the positive
pressure test, the BVS readings showed
that additional pressure had to be applied
to achieve the required differential across
the ME. During the twelve-hour extended
inflow test, pressure on the BVS gauge below
the ME gradually increased. This pressure
signature confirmed that the SCP was due to
fluid leaking across the previously installed
R-profile plug. Based on these results, the
operator concluded the R-profile plug was
likely impaired during its original pressure
test, but the leak rate had been too low to
detect in the pressure test. The ability of the
BVS to monitor the pressure beneath the ME
confirmed that the ME was holding pressure
in both directions, and this data provided
additional verification that the ME had
successfully isolated the reservoir. Thus, the
BVS assured the operator that the ME would
prevent further SCP on the well.

The BVS provided comprehensive
downhole barrier verification that exceeded
the operator’s isolation standards as well
as the regulator’s. As a result, the operator
now has the assurance they will not have to
return to the well until it is time to plug and
abandon.

This GoM job was performed with web-
based execution and remote monitoring
from the product technical support team in
Norway, giving extra confidence to the novel
technology in this high-profile operation.

Pushing the Boundaries by
Completing the First ESP Replacement,
Sand Screen Deployment and Sandstone
Stimulation Operation with Rpm-

Based Diverter Deployed on Hydraulic
Workover from an Offshore Platform in
Brunei

Mel DULAM, Brian Lim Chee CHONG,
Dzaieznny MUSLIM, Brunei Shell
Petroleum; Alejandro CHACON, Rakesh
PALAPPETTA, Frank LAREZ, Steven
Jack LEARMONTH, Yee Tzen YONG,
Halliburton

Electrical submersible pump (ESP) }
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U1 6071e€ KOPOTKOT'O OOIIEIO BPEMEHU IPOBEJACHUS PAOOT.
OJHAKO HA pACCMATPHUBAEMOI CKBA’KUHE TAKXKE HEOOXOAUMO
OBLIIO IPOBECTHU UHTEHCU(PUKALINIO IIPUTOKA, YTO PEJKO
JIEJIAETCS HA CKBAXKUHAX IOJ] JABJIEHHUEM U YTO TPEOOBAIO
OYEHDb THIATEIBHOI'O IPOEKTUPOBAHUS 1 IJIAHUPOBAHUS
M3-32 OTPAHUYEHHNH, BBI3BAHHBIX [TOCIEJOBATEIBbHOCTBIO
NPOBENEHUS OIIEPAITUI.

DTa CTaThs JEMOHCTPUPYET YHUBEPCAIBHOCTD
060PYIOBAHUSA /11 PA6OTHI HA CKBA’KUHE TOJ] TABJICHUEM,
C IIOMOIIIBIO KOTOPOT'O OBLT U3BJIEYEH CTAPBIA HACOC ITOCTIE
MOJIOMKHU NPOTHUBONECYAHOTO (PUIBTPA, yCTAHOBJIEHA BCTABKA
JUAMETPOM 4 Y2 JIONIMA BHYTPHU CYIIECTBYIOMIETO 7-JIOUMOBOTO
(pUIBTPA, IPOBEAECHA MHTEHCU(PUKALTHSA IPUTOKA C
MOMOIIBIO PACTBOPA INMIMHOKUCJIOTHL, Pa3pad0TAHHOIO IO
UHAUBUYAJIBHOMY PELIENTY, 4 TAKXKE YCTAHOBJIEH HOBBIH
DIIH 6€3 0OCTAaHOBKH JOOBIYH U3 OCTAJIbHBIX CKBAKHH Ha
nnatdopme. Onepanus 1o UHTEHCU(PUKALTUN TPUTOKA
TPEeOOBAIA OYEHD TIIATEIBHOI'O IPOEKTUPOBAHUS, IOCKOIBKY
KUCJIOTA JOJKHA ObLJIA OCTABATHCS B ILIACTE B TEYEHHE OOJIEe
7 ITHEN, B TO BPEM S KAK OCTAJIbHBIE 3TAITBI OIIEPAITUH YKE
OyZyT 3aBEPLIEHBL; OBIJIO BA’KHO CBECTH K MUHUMYMY PUCK
HETATUBHOI'O BIUAHUA BTOPUYHBIX U TPDETUYHBIX PEAKITUI
HA YBEJIMYEHHE I€ONUTA CKBAKUHBI ITOCJIE 3aBEPIICHUA
BCen onepauyy. Onepanus IPOBOAMIIACH IIPU HOAAEPKKE
CNENUAIBHOIO CYAHA C JUHAMHUYECKUM NO3UIIMOHUPOBAHUEM
U MOJYJIBHOT'O KPpaHa Jj1g obecriedeHus 3(p(PEKTUBHOIO
MOHTA4 OOOPYAOBAHUSL.

OTIHIHO OPTaHHU3O0BAHHAA ONEPAIHA IO3BOTHIIA
BOCCTAHOBHTB JOOBIYY B INTyOOKOBOJHOM CKBAKHHE

®urnnm lox I9BUC, Baker Hughes; Poaau BYPI'EP,
Hess Corporation; I:xepaaxsa PAHCOHET, Baker Hughes

B nocnenHee Bpems Ha OHOU U3 BBICOKOJCOUTHBIX
ITyOOKOBOAHBIX CKBAKMH MEKCHUKAHCKOI'O 3AJIMBA
OTMEUAJIOCH ITaJlcHHUE 0O'bEMOB JOOBIYH. MicceqoBaHue
ITOKA34JI0, YTO KJIAIAH B C/IBHKHON My(TE, KOTOPast
IIPE/ICTABIISIET COOOM O/IMH U3 KOMIIOHCHTOB B KOMIIOHOBKE
3aKAHYMBAHMS CKBA)KUHBI, HEHCIIPABEH U HE OTKPBIBACTCS
JOJDKHBIM 00pa3oM. OnepaTtop coOOpal KOMaHAY
CIIEIIMAJIMCTOB JUIS1 JUATHOCTUKHU IIPOBJIEMBI M €€ PEIICHUS
aJIBTEPHATUBHBIM MCTO/IOM 6€3 N3BJICYCHUS U 3AMECHBI
BCEH KOMIIOHOBKHU 3aKAHYHBAHUS, YTO ITIOTPEOOBAJIO Obl
3HAYUTEIBHOI'O KOJTMYECTBA BDEMCHHU U JIOPOT'OCTOSIIIETO
O0OPYIOBAHYSL.

I'pymma pa3mnaHbIX TPO(PUIBHBIX IKCIIEPTOB U3
10/Ipa3/Ie/ICHUS 3aKAHYHUBAHUSI CKBAXKUH, KOMITAHUH —
HU3IrOTOBUTES OOOPYJOBAHUS M KOMITAHHHU 10 IIPOBEJCHUIO
BHYTPUCKBAXKUHHBIX Pa60T C UCIIOIb30BAHUEM
3JIEKTPUYECKOTO KA6EIIsl OIPE/IE/INIA, YTO B ATOM CJIy4ae
MOKHO HUCIIOJIb30BATH JIBA METO/[A, YTOOBI C yYETOM CTPOCHUSA
MY(@TBI CO3/1aTh HOBBI¥ IIOTOK X BOCCTAHOBHUTD ICOUT
6e3 ymiep0Oa 1151 OCTAJIBHOM KOMIIOHOBKM 3dAKAHYUBAHU S
CKBAXHHBL 062 MEeTOAA ObIN CJIOKHBIMU U TPEOOBAIN
BBICOKOM CTETIEHU TOYHOCTH M AKKYPATHOCTH. 115
0b6€eCTeYeHU I MEXAHUYECKOH 11EJIOCTHOCTU CKBAXKUHHOT'O
060PyIOBAHUS OKHO JIOMTYCKA JIJIS1 pa3pe3a HAXOAMIOCh B
IpejeIax AByX JIOUMOB (Ha 1ybuHax 6osiee 27 000 ¢pyToB), a
JIONYCKH HA PAANYC pa3pe3a COCTaBaAnu meHee 1/100 grorma.

BBLJIO YCTAHOBJIEHO, YTO UMEETCS /1BA UHCTPYMEHTA,
CITYCKAE€MBIX Ha 3JIEKTPUYECKOM KabeJle, KOTOPbIE CIIOCOOHBI
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changeover operations have been a staple
job type for Hydraulic Workover (HWO)
operations worldwide for a significant
amount of time, evidencing the great
efficiency provided by the smaller footprint
and quicker overall setup times. However,
this well also included a stimulation
requirement which is not common at all
when coupled with HWO interventions, and
which required a very careful design due to
the constraints posed by the intervention
sequence.

This paper showcases the versatility and
interaction of the HWO unit to remove
the existing pump following a sand screen
failure, run a 4 4" insert screen inside the
existing 7" screen, stimulate the formation
with a customized mud acid recipe and the
installation of a new ESP without shutting the
production from the rest of the wells in the
platform. The stimulation operation required
a very thorough design since the acid would
remain in the formation for over 7 days while
the rest of the sequences were completed,
which had to minimize the risk of the
secondary and tertiary reactions’ negative
effects to increase the production from
the well after the overall intervention was
completed. Complimentary to the operation,
the job was performed with support from a
dynamically positioned (DP-2) vessel and a
modular crane for efficient rig-up.

Smart Intervention Restores
Production in Deep Water Well

Philip Sean DAVIS, Baker Hughes;
Ronnie BURGER, Hess Corporation;
Gerald RANSONET, Baker Hughes

Recently, a significant producer in the deep
water Gulf of Mexico (GoM) exhibited a loss
of production. An investigation determined
that a valve in the sliding sleeve assembly, a
small portion of the installed completion,
malfunctioned and resulted in the valve
not opening as commanded. The operator
created a team to diagnose the problem
without using the usual method of recovery
and replacement of the full assembly, which
would require a significant amount of time
and costly equipment.

The team of various subject matter experts
(SME) from the completions unit, the
manufacturing company of the equipment
and an electric line intervention provider
determined that they could use two methods
to exploit the design of the sliding sleeve
to create a new flow-path and restore
production without damaging the rest of
the in-place completion. Both challenging
methods required a high degree of precision
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000 «HedTeTpaHccepBUC» ABNSIETC OAHUM U3 BefyLLNX POCCUNCKNX Pa3paboTUMKOB
M NpousBoaUTenen XMMn4eckKnx peareHToB, NpUMeHsAeMbIX B TEXHONOMNAX MHTeHCcndUuKaumm
[o0bluv HedpTK 1 rasa.

NHrmbuTtopbl KNCOTHOM Koppo3un AS-CO

PaspaboTka HOBbIX WMHIMOWTOPOB KMWCIIOTHOW KOPPO3WMM C MOBbIWEHHOW 3¢hdEKTUBHOCTBIO SIBNAETCA aKTyanbHOW 3ajavyel B CBS3U C
yCOBEPLUEHCTBOBAHMEM U Pa3BUTUEM TEXHONOTUIN CTUMYMSLMWN CKBaXWH, TEXHONOIMYECKMX OMepaLui No MHTeHCUUKaLMmM Aobblun, NPoOBOAUMBIX
C NpUMeHeHMeM KucnoT. Mimetowme MecTo B HacTosiLlee BPeEMS OFpaHUYEHUs MO XMMUYECKOMY Cbipblo ANl MPOU3BOACTBA U HEMOCPeACTBEHHOM
NnocTaBKe psifia peareHTOB Tak)Ke MOBbIWAIOT aKTyanbHOCTb Pa3paboTku peareHToB, IOKaNM30BaHHbIX HA OTe4YeCTBEHHOW CbipbeBol base.

Halwelt koMmnaHven paspaboTaHa rpynna MHIMOBUTOPOB KMCIOTHON KOPPO3MK, NMO3BONAIOLWAs NepPeKPbITh CMEKTP TEXHONOMMYECKMX 3a4a4 Npu
paboTe ¢ KMCNOTamMu B LUIMPOKOM AMana3oHe KOHLEeHTpaLui KUCNoT 1 TemnepaTyp. B npouecce peleHnst MOCTaBeHHOW 3aAayn 3HauuTenbHoe
BHUMaHMWe yaenanocb He TONbKO pa3paboTke peareHTa ¢ MUHUMAaNbHbIM PAacXO4OM M COOTBETCTBYIOWMM 3aLWUTHBIM 3¢ HeKTOM, HO TakXe pPsafoM
KpUTEPUEB: CTabUNBHOCTL B KMUCIOTax MPOAONXUTENIbHOE BPEMS, COBMECTUMOCTb C MPUMEHSEMbIMU KUCIOTHLIMW MakeTaMu U KUCIOTHLIMU
KOMMO3MLUMAMUN. BO3MOXHOCTb MCMNONb30BaTb 3TU WUHIMOUTOPbLI KOPPO3MM Ha BCEX dTanax MPUMEHEHUs TEXHONIOMMU — HEeMoCPeAcTBEHHO OT
NPOW3BOAUTENS KUCJIOT B TPAHCMOPTUPOBKE U XpaHEHUN A0 CO3JaHWUs KOMMO3ULMIA KUCIOTHBIX COCTaBOB M 06paboTKM CKBaXUH MPaKTUYeCKU ¢
NoGbIMY reoNorMYeckKMMm YCNOBUAMU.

NHrmbutop xpaHeHus AS-CO npepctaBnsieT cobowm XUAKOCTb, XOPOLWO pacTBOpMMYio B kucnoTe. B posmposke oT 3,5 kr/m® nossonset
WMHrMGUpoBaTb 24%-Hyto CONAHYIO KUCNIOTY B TeYeHUe Tpex MecsueB. PeareHT MOXeT ObITb YCNeELHO NCNONb30BaH AN UHIMOUPOBaHUS «KPENKOW»
KMCNoTbl ¢ KOHUeHTpaumen HCL Bbiwe 30%. UHrMbutop AS-CO He yxyawaeT CBOMCTBA CTabMIN3aTOPOB Xese3a, MpUMeEHSEMbIX B KUCIOTHbIX MakeTax.

NHrmbuTop kncnoTHom koppo3umn AS-CO no3sonsieT NpoBoAUTb paboThl C KMCNOTaMU Ha ocHoBe consiHon HCL n cmecn knucnoT HCL + HF c obwen
KMCNOTHOM KoHUeTpaunen 12-20% c TemnepaTtypamu go 70 °C.

TexHONoOrM4yeckunii BolcokoTeMnepaTypHbIn MHIMbuTop AS-CO (t) — 3To peareHT, NpefHa3HaYeHHbIA AN MHIMOMPOBAHMSA KUCIOTHBIX COCTaBOB
Ha 6a3e consiHoM KMCNoThl, paboyas KoHUeHTpaums koTopbix coctaBnseT HCL 8-15%. Db dekTMBEH B TOM Yncne 1 npu TemnepaTypax Bbiwe 100 °C.
Hanpumep, npu Temnepatype 130 °C, koHueHTpauun HCl 12% v npu BBeAeHHOM nakeTe NpUcafokK (Ae3MynbraTtop, AvMcnepraTop, ctabunmsaTtop
Xenesa), Npu 3arpyske peareHTa 10 1Ha 1 M3 KUCNOTHOrO COCTaBa CKOPOCTb KOPPO3mu cocTtasmna 0,0096 r/m3-y.

000 «HedTeTpaHccepBMC» pacrnonaraeT NoTeHUWANoM AN peleHns 3ahad no KUCIOTHOMY MHIMOUpPOBaHMIO hakTUYecku NoObIX cucTeMm,
cornacHo JevcTByiollelt HopMaTuMBHOM Base, Npy 3TOM NPOBOAUTCA NabopaTopHas nofbopka cocTaBa C y4eTOM MapKu MeTanna, KOHLEeHTpauum
KMUCNIOThI, TEMMEepaTypbl, HEOOXOANMOro BpEMEHM 3KCMO3MLUUN U BCEX KOMMOHEHTOB, BXOASLMX B KUCNOTHbINA COCTaB.

HenTtpanusatop ceposogopoga AS-DS

HeliTpanusatop cepoBopgopoga AS-DS npefHasHa4yeH Ans 3aWnThl OT CEPOBOAOPOAA, MepKanTaHOB, OakTepmnanbHOro 3apaxxeHus CKBaXXuH Npwu
npoBeAeHUN paboT Ha HedTENPOMbICIOBOM 060pyAOBaHMM, TPyOONPOBOAOB CUCTEMBI MOALEPXKAHUSA MN1AaCTOBOrO faBNeHNs U cucTeMbl HedTecbopa,
TpaHCNopTUPYOLWNX 0O6BOJHEHHbIE ra3oXMAKOCTHbIE U HedTAHbIE CPeAbl, @ TaKXe CTOYHbIE BOAbI, COAEPXKAllMe CEPOBOAOPOS U YINEKUCbIN ras.
HenTpanusatop cepoBogopopa AS-DS paccumTaH Ha 3KcnjyaTauuio BO BCeX KJIMMATUYEeCKUX paMioHax: yMepeHHOM, XONOAHOM, TPOMUYECKOM U
BNaXHOM, MOPCKOM Knnmare.

AS-DS MoxeT BBOAUTBLCS B MOTOK HedpTenpoayKTa ¢ MOMOLLbIO CTaHAapPTHbIX 03MPOBOYHbIX HACOCOB M CTaTUYECKMNX CMecuTenen ans foCTUXeHNs
HeobXxoaMMoOl cTeneHN nepeMewmnBaHus. AS-DS MmoxeT fobaBnaTbca B Nob6on Touke HIM3 unm ycTaHOBKKU, HO AN AOCTUXEHUS MaKCUManbHOM
3 PEKTUBHOCTU AENCTBUS MOFNOTUTENSI HEODXOAMMO 06ecneynTb MHTEHCUMBHOE MepemMellnBaHue. Mocne npouecca cMewWweHUs MOrnoTuTens
HedTenpoAyKTOM HEOBXOAMMO HEKOTOPOE BPEMSs MOAAEPXKMBATL TYPOYNEHTHBIN PeXUM TedeHus B TpybonpoBoae. B eMKocTn ¢ TexHONnormyeckumm
XUAKOCTAMN MOXeT BBOAWUTLCA HACOCOM WAW BeAepHbIM CMOCOOOM C MocnefylolWwmM nepemMellmBaHneM CnocoboM LMpPKYAsuMM HaCOCHbIM
obopynoBaHueM B konnyectee 1,5 06bemMa 06paboTaHHOM TEXHONOTMYECKOM XULKOCTU.

Jo3npoBka AS-DS 3aBUCUT OT COAEPXKaHUS U COOTHOLIEHUS B HedTeNpoAyKTax CEpOBOAOPOAA M MepKanTaHoB, a TakXe oT cnocoba BBoja 1
ycnoBui cMelnBaHus. PekoMmengyemas Hopma BosneveHus AS-DS coctaBnseT oT 4 o 8 ppm peareHTa Ha 1 ppm cepoBofopoAa.

TemnepaTypa npuMeHeHus HenTpanusaTopa cepoBopopona AS-DS ot -50 °C go +50 °C. PeareHT He oka3blBaeT OTPULATENLHOIO BAUSAHMUS Ha
npouecc NOAroTOBKN He(TU, KAYECTBO TOBAPHOM HeTU, HE COAEPXKUT XTOPOPraHNYEeCKUX COeAUHEHNN.

S dekTUBHOCTL HerTpanmsaTopa cepoBopopoaa AS-DS noateepxpaeHa JlabopaTopuen mccnefoBaHUs CKBaXUH Bonro-Ypanbckoro HayyHo-
nccneaoBaTeNbckoro M NPOeKTHOIro MHCTUTYTa HedTu 1 raza OO0 «BOJITOYPAJTHUMUTA3» OpeHbypra.

HALWIWN KOHTAKTbI:
Camapckas obnactb, . TonbaTTH, yN. MHAYycTpuanbHas, a. 1, ctp. 61
TenedoHsbl: 8 (8482) 55-72-56, 63-36-97
E-mail: info@n-ts.ru

Agppec B CeTu: www.n-ts.ru
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... HAJIEXXHO, PA3YMHO, C TAPAHTHUEM!

MNpepocrasneHue BbICOKOKAYeCcTBeHHbIX HedTecepBUCHBIX yenyr B cdepe:
» KanuTtaNbHOro peMOHTa CKBaXXUH C npumeHeHuem yctaHoBKku MHKT;

» NMPUroTOBAEHMA TEXHONIOTUYECKUX MUAKocTel, BNoOKUpPYOWMX Navek
W FNYLWEHWA CKBAXKUH;

» CTUMYNALMK CKBaXKUH meTtogom ON3 kucnotHbiMmK coctaBamu (TMKO,
MKO, MCKO, BTOTM3, KA3, BC3, mexaHM4YeCcKHUe OTK/IOHUTENH

461040, Poccuna, OpeHbyprckan
obnacte,

I'. By3synyk, yn. MarucrpansHan, 7
Ten.: +7 (35342) 7-64-45
veteran@veteran.bz




BBIIIOJIHSITh TUII PA3PE34, HEOOXOAMMBIH JIJIS1 IEPBUYHOTO

Y BTOPUYHOI'O METOJOB (IO OJJHOMY JIJISI KA2KJOI'O METO/12)
MPOBEJECHUS ONIEPALTUN. DTU UHCTPYMEHTHI YaCTO
UCIOIB3YIOTCS HA CKBAXKUHAX B MEKCHKAHCKOM 3aJIMBE, UTO
JIO6ABJIAIO YBEPEHOCTHU B YCIIEMTHOCTU UX IPUMEHEHUSL.

ITocie MHOTOYUCJICHHBIX UCOBITAHUHI HA IOBEPXHOCTH
UHCTPYMEHTBHI OBLIIN CITYIIEHBI B CKBAXKUHY U YCIIENTHO
OTpaboTanu C IEPBO MONBITKU. YIIPABACHUE Y KOHTPOJIb 34
OCYIIECTBJICHHUEM OIEPAIINHN OCYIIECTBIISIICS HA IOBEPXHOCTH,
4 MHCTPYMEHTBI BBIIIOJIHUJIN HEOOXOJUMYIO PE3KY MEHEE UEM
34 MECTHACCIT MUHYT. [TOCII€ U3BICUYEHUSI MHCTPYMEHTOB U3
CKBa>KHUHBI MY(PTA ObLJIA OTKPBITA U MOJIHAS CBA3b C IVTACTOM
BOCCTAHOBJIEHA. birarogaps HCronb30BAHUIO 3TON TEXHOJIOTUH
U METOJOJIOTUU IPOEKT CMOI CAKOHOMMUTbD CBBIIIIE
40 000 000 nomnapos CHIA.

Pa3pyimeHnue crapo napagurMmbl: BIiepBbIe
BBIIIOJIHEHHOE IIOBTOPHOE 3AaKAHYHBAHHE YMHOM
CKBaKHHBI IIPH IIOMOIIH I'HAPABIHYIECKON YCTAHOBKH
JJIs1 PEMOHTA CKBAKHH II0J, JABJICHHEM HAa CAMOM
BBICOKOIIPOAYKTHBHOM 1L1aTdopme. Ilpumep BpyHesn

Men AVJIAM, bparian JIum Yu YOHT, [I3ae3HHHU
MYCJINM, Brunei Shell Petroleum; Anexauapo YAKOH,
Paxkern ITAJTAIITIETTA, ®pauk JIAPE3, CruBeH /I:kek
JINPMOHT, Ka fix YOHT, Halliburton

Ornepanuyu o HOBTOPHOMY 3d4KAHYMBAHUIO CKBAKUH C
UCIIOJIb30BAHNEM I'IPaBIN4eCcKON ycTaHOBKU KPC 114
CKBa’KMH IO JABJICHUEM OBLIN IIUPOKO PACIPOCTPAHEHEI
B OTPAC/IU U IIPOAEMOHCTPUPOBAIN BBICOKMH YPOBEHD

3(pPEKTUBHOCTH U KOMITAKTHOCTD PA3MEIIEHUA OO0PYJOBAHUS.

B ycnoBusAx onepanuii Ha MOPCKOM IIeNIb(pe Ha HEOOIBIITNX
KaPKACHBIX INIATHOPMAX IPEUMYINECTBA UCIIOAb30BAHNA
YKA3aHHOI'O O60PYAOBAHMA CTAHOBATCA ropasnio bosee
AKTYaJIbBHBIMH U SIBHO BBIPA’KEHHBIMH C TOYKH 3PEHMS OOILIETO
MOJIOKUTENBHOTO 3P (MEKTA A TPOEKTA. TAKXKe CIIETYET
OTMETHUTD, YTO NOBTOPHOE 3aKAHUYNBAHUE CKBAKUH C IMHUAMU
YIPAaBIEHUA U JATYUKAMH, TAKKE HA3bIBAEMOE IIOBTOPHBIM
3aKAHYMBAHUEM <MHTEJIJIEKTYAIbHOM CKBA’KHUHBI>, HE
BBITIOJIHAJIOCH C UCITOJIb30BAHUEM I'MAPABINYECKUX YCTAHOBOK
B IIPOIIJIOM.

ITOMMMO BBIIECKA3aHHOTO, BBIIIOJIHEHUE IIOBTOPHOT'O
3aKAHYMBAHUA <UHTEJUIEKTYAJIbHOU CKBAKUHDBD> C
UCNOJIb30BAHHUEM ' PABINYECKON yCTaHOBKU KPC
OCJIO’KHAJIOCH EIIE U TEM, UTO HACOCHO-KOMIIPECCOPHBIE TPYOBI
W JIMHUU YIIPABJIEHUA JOJIKHBI ObLIU OBITH CPDE3AHBI, 4 HE
M3BJIEYEHDI U3 IKCILJIYATAIITMOHHOI'O ITAKEPA. B JAHHOI CTAThE
ONMCHIBAETCA IIJIAHUPOBAHHUE, BBLITTOJIHEHUE U PE3YJIBTATHI
MOBTOPHOT'O 3a4KAHYMBAHUA CKBAKMHBI HA OJTHOM M3 BEAYIINX
MOPCKHX I'a30J00BIBAIOIINX IUIAT(OPM B CTPaHE. BeI6OD 6bLI
CJIEJIAH B IIOJIB3Y ' PABINYECKON ycTaHOBKU KPC BBUY €€
KOMMAKTHOCTH, 4 TAKKE BO3MOKHOCTHU OJHOBPEMEHHOI'O
MNPOJOKEHNA JOOBIYU U3 COCEAHNX CKBA’KHUH, YTO ABUJIOCH
HAWJTYYIIUM PEMIEHUEM JIJIA 3AKA34UKA. PA60TA BBINOIHAIACH
MPU JOTOJTHUTENBHOM NOAJEPIKKE CIIEIIUAIBHOIO CY/IHA C
JAUHAMWYECKHUM ITO3UTMOHUPOBaHHUeM (DP-2) 1 mopTaTuBHOIO
KpaH4, KOTOpble 06ecredrin 3(POEKTUBHBIN MOHTAXK
YCTAHOBKHU U IIOAJAEPIKKY BO BPEMS IIPOBEACHUS ONIEPAIINU.

IOBeupHas onepanus 1o pa3oIoOKHPOBKE
CKBAKHMHHOI'O KJIAIIAHA-OTCEKATE/IA C HCIIOJIb30BaAHHEM

and accuracy. To maintain the mechanical
integrity of the downhole equipment, the
tolerance window for the cut was within two
inches (at depths greater than 27,000 ft), and
cut radius tolerances were less than 1/100th
of an inch.

Two electric lines intervention tools were
found to be capable of performing the
type of cut required for the primary and
secondary methods (one for each method).
These selected tools are frequently used in
the GoM, which promotes a high level of
confidence in their success.

After extensive surface testing, the
tools were deployed downhole and were
successful on the first attempt. The operation
was monitored and controlled at surface,
and the tools performed the required cut in
less than sixty minutes. Once the tools were
retrieved, the sleeve was commanded open
once again, and full communication to the
formation was restored. With the utilization
of this technology and methodology,
the project was able to save in excess of
$40,000,000 USD.

Breaking Paradigms by Performing
the First Smart Well Recompletion
with a Hydraulic Work Over Unit on
the Highest Production Platform, Case
History from Brunei

Mel DULAM, Brian Lim Chee CHONG,
Dzaieznny MUSLIM, Brunei Shell
Petroleum; Alejandro CHACON, Rakesh
PALAPPETTA, Frank LAREZ, Steven
Jack LEARMONTH, Ka Yan CHONG,
Halliburton

Re-completion operations with hydraulic
workover units (HWO) have been carried
out extensively within the industry,
showcasing the high level of efficiency and
compact footprint offered by this type of
equipment. In an offshore environment,
with small jacket platforms, the benefits of
the use of said equipment are much more
relevant and significant in terms of overall
positive impact on the projects. However, re-
completions with control lines and sensors,
or usually referred to as smart-well re-
completions had not been performed with
HWO units in the past.

Having stated this premise, the challenge
of performing the first smart well re-
completion with an HWO unit presented
itself with an additional hurdle, which was
the fact that the tubing and control lines
had to be cut instead of being able to pull
from the production packer. This paper
showcases the planning, execution, and
results of re-completing a well in one of the
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JIBOIHOT'O Y/IAPHOT'O HHCTPYMEHTA HA JICKTPHUIECKOM
Kabese, KOTOpPasi MO3BOJIHJIA O0ECIIEIHUTH JOCTYII K
CKBAKHHE U BOCCTAHOB/IEHHE JOOBIYH

Crroapt Yunsam MYPUYH, Pyne XAHCEH, Kpucruan
AHIOEPCEH, bopa MaptTun THHHEH, Maptua CeBepuH
CETPEBMK, Aunepc TPEHHEPE, Tuuarou BAH, Altus
Intervention; Kepcrun PYCCE, IlIniaei XY, Equinor

CKBAXXWHA C HEUCIIPABHBIM U3BJI€KaeMbIM Ha HKT
KJIAITAHOM-OTCEKATEJIEM OBbLIIa OCTAHOBJIEHA JIO TEX MOP, TOKA
He Gy/IET BBIIIOJIHEHA ONIEPALIUS IO €TI0 PA36JIOKUPOBKE, UTO
06€ECIEYNT NOTHOCTBIO OTKPBITOE MOJIOKEHUE KIATIAHA,
MO3BOJIUT BBIIOJIHUTD NOCJIEAYIONUE BHYTPHUCKBAKMHHBIE
PaboTHl M 6E€30ITACHO BEPHYTh CKBAKUHY B AKCILIYATAIUIO.
ITO KOHCTPYKIIUHU KJIAMAH-OTCEKATENb MPECTABIISLI COOOM
CTBOPYATBIN KJIAIIAH C CUJIOBBIM IIPY>KUHHBIM MEXAHHU3MOM,
KOTOPBIN IEPEBOUT KJIAIIAH B 3AKPBITOE ITOJIOXKEHHUE.
VIIpaBIeHHE CTBOPYATHIM KJIAITAHOM OBLIO IOTEPSHO BBULY
NPEPBAHHON I'MIPABINYECKON CBA3U. HEOOHOKpAaTHBIE
MOMNBITKH OTKPBITH KJIATIAH C TOMOIIIBIO OOBIYHOI'O
UHCTPYMEHTA IS Pa30JIOKMPOBKH HE YBEHUYATIHUCH YCIIEXOM,
TAK KaK C TEYEHUEM BDEMEHU CTBOPKH BO3BPAIIAIUCH B
3aKPBITOE MOJIOKEHHE.

VHHOBAIIMOHHOE PEIMIEHUE, IPEACTABIEHHOE B 3TOM CTAThE,
3aKJIIOYAJIOCH B Pa3padOTKE KOMIIOHOBKH, CITYCKA€MOM Ha
NEKTPUUIECKOM KabeJIe, C IBYyMA YIAPHBIMU MEXAHU3MAMH,
KOTOPBIE MOTYT IPUBOJUTHCA B IECTBUE OJHOBPEMEHHO.
JlaHHag KOMIIOHOBKA JIOJKHA OBbLIA COAEPKATh HECKOJIBKO
TEXHOJIOTUYECKHUX JIEMEHTOB U BBIIIOJIHATH HECKOJIBKO
onepauunt 32 oguy CIIO: 1) IpaBUIbHO IIO3ULIMOHUPOBATD
PaboYyIO KOJIOHHY NIEPE], 3ALETVIEHUEM C IPOTOYHOMU
TPYOKOU KIAMAHA-OTCEKATENS; 2) YIIPABJIATD BEPXHUM
YAapPHBIM MEXAaHU3MOM, UTOOBI OOECIIEYUTH OCEBOE YCHUIIHE
U JJIUHY XO/14, HEOOXOUMBIE JIJIST TONKAHUA IPOTOYHON
TPYOKH BHU3 B [IOJTHOCTBIO OTKPBITOE ITOJIOKEHUE KIAITaHA-
OTCEKATENA U YAEPKUBATD €€ TAM JIO TEX 0P, IIOKA OHA HE
OyzeT 3a(pUKCUPOBAHA; 3) OJJHOBPEMEHHO YIIPABJISTh HIDKHUM
YAAPHBIM MEXAHU3MOM C PACITUPUTEIBHBIM NEPEXOTHUKOM
U 1e(POPMUPYIOIINM HHCTPYMEHTOM, I6(POPMUPOBATH
MPOTOYHYIO TPYOKY KJIAIIAHA U BCTPOEHHYIO 3AIIOPHYIO BTYJIKY,
KOI'/[]a OHA HAXOAWUTCA B TOYHOM U 3aPAHEE ONPEICIIEHHOM
MOJIOKEHHH, U IIPU 3TOM IOCTOSHHO YIEPKUBATD KJIAITAH
B OTKPBITOM IOJIOKEHNH. BBIIIOJTHEHNE JAHHOM 33/1a4H1 34
onHy CITO 65110 IPU3BAHO OOECIICYUTD OCYIIECTBICHUE
JeopMan U TOIBKO TOIVIA, KOIZA IPOTOYHAS TPYOKa
HABEPHAKA HAXOJUTCA B TPEOYEMOM IOJIOKEHUHU «KJIATIAH
OTKPBIT».

WHuauBuyanbHas CBA3b U YIIPABJICHUE, 4 TAKKE
pacnpeeneHre MOIHOCTU OO0OMX YAAPHBIX YCTPOHCTB
OCYIIECTB/IAINCH HA IPOTAXKEHUH BCEM OIEPALIUU
C MCTIOJIb30BAHUEM [IBYX HA3€EMHBIX KOMIILIOTEPOB B
UEPAPXUYIECKON KOH(PUTYPALINHU (BEAYIUI/BETOMBIIT), 4TO
MO3BOJIMJIO OOECIIEYUTh CHHXPOHHYIO CKOOPJUHHUPOBAHHYIO
padoTy. B KOMIIOHOBKY TakXe 6b11a BCTpoeHa NOGO-
My(dTa, KOTOPAsA O6ECTIEYNBAIA TOYHYIO KOPPETALNIO
IJIYyOMH U IIOJIIOHKY. BeCcnpenaTcTBEHHBINA JOCTYI 1A
nposeaeHus nocaeayomux CIIO 1 BHYTPUCKBAXKUHHBIX
PaboT 6B 06ECTIEYEH C TTOMOITBIO BOCBMHUTIIEYEBOI'O
MHOI'OIIPO(MHIIBHOI'O YCTPOHCTBA IS IIPEAOTBPAICHU S
JIIOOOM OBAJIU3ALIUN IIPOTOYHON TPYOKU BO BpEM
JepopMaIiui. BTN yCTAaHOBIEHBI COOTBETCTBYIONINE IIPEETIBI
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top offshore gas-producing platforms in

the country. Due to a smaller footprint and
the advantage to continue the production
from neighboring wells simultaneously, the
HWO unit was selected as it represented

the best overall value for the customer. The
job was performed with additional support
from a dynamically positioned (DP-2) vessel
and a portable crane for efficient rig up and
support during the intervention.

Intricate Subsurface Safety Valve
Lockout Executed by Innovative
Electric Line Dual Stroker Operation,
Securing Well Access and Restoring
Production

Stuart William MURCHIE, Rune
HANSEN, Kristian ANDERSEN, Bard
Martin TINNEN, Martin Severin
SATREVIK, Anders GRONNEROD, Lingdi
WANG, Altus Intervention; Kerstin
RUSSE, Shilei HU, Equinor

A well with a malfunctioning tubing
retrievable sub surface safety valve (TRSSSV)
was shut in until a lock-out operation
could be undertaken, one which would
secure the valve in a fully open position,
enabling subsequent intervention programs
to be carried out and the well put safely
back on production. The TRSSSV design
utilized a flapper valve with a power
spring mechanism which forces the valve
to a normally closed position. Control to
the flapper had been lost as the hydraulic
communication had been cut off. Repeated
attempts to lock open the valve using
the conventional lock out tool were
unsuccessful, with its flapper returning to
the closed position over time.

The innovative solution presented in this
paper was to engineer a simultaneously
operated dual stroker electric line toolstring
assembly, one leveraging several technology
elements and executing several steps in a
single run operation: (1) to position the
work string correctly prior to engaging
with the TRSSSV flow tube, (2) to operate
the upper stroker to provide the axial force
and stroke distance required to push the
flow tube down to fully open the TRSSSV
and hold it there until "locked", and (3) to
simultaneously operate the lower stroker
with expander adapter and dimple tool,
to deform the valve flow tube and integral
lock out sleeve when in a precise and
predetermined position and in doing so
permanently locking the valve in the open
position. Carrying this out as a single trip
operation would ensure the dimpling
occurred only with the flow tube in the exact



YCUJIMUU U PACCTOAHUU JJI1 KAXKJOI'O YAAPHOI'O UHCTPYMEHTA
C LIEJIBIO OOECTIEYEHH ST TOUHOT'O TTO3ULIMOHUPOBAHUS HA

BCEX ATAIAX OINEPAIUH TAKUM O6PA30M, UTOOBI HUKAKUE
HE3AIJIAHUPOBAHHBIC YCIUINS HE OBLIU NPUJIOXKEHBI K
KJIATIAHY-OTCEKATEIO.

Pa60Ta BBINIOIHSAIACH TTOCIIE TIATEIBHOTO IPOEKTUPOBAHUSA
MEPEJ €€ HAYAJIOM U IPOBEAECHU A MPOBEPOYHBIX UCIIBITAHUI.
B pexxnMe peasibHOrO BpEMEHH ObLIN IPUMEHEHBI U U3MEPEHEI
TpEeOyEMBIE YCUIUA U JJIMHA XO/1d BEPXHETO YIAPHOTI'O
YCTPOUCTBA JJI IEPEBO/IA KJIAMIAHA-OTCEKATENS B OTKPBITOE
MOJIOXKEHHE, A TAKXKE HEOOXOAUMBIE YCHUIIN S HUXKHETO
YAApPHOTO YCTPOUCTBA, IPEJHA3HAYEHHOT'O /IS IPUBEICHU S B
JIeHCTBHE Je(POPMUPYIOIEIO UHCTPYMEHTA U OCYIECTBICHUS
JeopMaiid IPOTOYHOU TPYOKU.

B paMKax onepannu TakXKe ObLT OCYIIECTBIEH CIYCK HA
NEKTPUUIECKOM KaO€JI€ OUUCTUTENIBHOIO UHCTPYMEHTA
U MIETKH JIJIS1 YAAJIEHU S BO3MOXXHBIX OTJIOKCHUI.

[Toce ycnentHor 6JIOKMPOBKU KIAITaHa ObLI IPOBEJEH
JUATHOCTUYECKUH KAPOTAX, CIYIIEH CABOECHHBIN ITAKED A1
YCTAHOBKH U3BJIEKAEMOI'O CKBA)KMHHOI'O KJIAIIAHA-OTCEKATENA
Y CKBAKMHA ObLJIA 3aITYIIEHA B OKCIUIYATALIHIO.

CKBa:KHHHAas TeJeMeTpusa ¢ ucnoabp3dopanuem rHKT
IIO3BOJIMJIA YMEHBIIHUTH BPEM H HEOIIPEAEIECHHOCTD
B XOJI€ CJIOKHOM OIlepanuu 1o ppe3epoBaHUIO B
ITyOOKOBOJHBIX YCIIOBHAX

Cepxuo Poraon ®AXAPIO, Dasaps AJAMC, Xi10sa
YHIBAMC, Schlumberger

Haunbonee pacripoCTpaHEHHBIMU ONIEPALTUAMU,
BbInonHAeMbIMU ¢ THKT na no6epesxbe JIlyn3nuansl,

ABJIAIOTCSA JIOBUIBHBIE OIIEPALINH, IIPOMBIBKA CKBAXKUH U
dpeseposanne. LleIbio TAKOro pOAd ONEPAUA ABIAECTCA
YCTPAHEHUE NIPENATCTBUI B CTBOJIE CKBAKMHBI M OOECIIEUEHUE
OECTIPEMATCTBEHHOI'O MPOXOAA KAK 3aKAYNBAEMOT'O, TAK

U 00BIBAEMOT'O (prron1a. THOra n3-3a cneliuuKy Beca

WJIU JJJIMHBI ABAPUITHOIO OOOPYAOBAHMA CTAHIAPTHHIE
JIOBUJIBHBIE OIIEPALIMU HE MOT'YT OBITH BBIIIOJTHEHBL. B TAaKMX
CIIy4asiX HEOOXOIUMO NOAOYPHUTD U «<HAKUBUTb> ABAPUIHBIN
uHCTpyMeHT ¢ nomouibio F’HKT niepes npoBeIcHUEM CAMUX
JIOBWJIBHBIX PAOOT.

YuauThIBAS IPEABAYIINEI ONBIT B IAHHOM OOJIACTH, OIIEPATOD
XOTEN YCTPAHUTD OOIIUE HEOIIPEAETIEHHOCTH, KOTOPBIE
CYLLECTBYIOT BO Bpems oniepaunii Ha THKT, Bkirogas 1o,
MEPENAETCA JIU IIPABUIBHOE YCHUIIME C IOBEPXHOCTH, IIPABUJIBHO
au pyHKIoHupyeT KHBK 1 IprK/IabIBAET JIM CKBA>KUHHBIA
JBUT'ATEJIb [IPABUJIBHYIO HATPY3KY HA JOJIOTO JJIS YCIIEITHOTO
dppe3epOBaHUSL.

B aTOM paboTe ONMCHIBAETCS, KAK CUCTEMA IIPOBEICHUS
CKBaXMHHBIX n3MepeHui Ha THKT B pexxume peabHOro
BPEMEHH ITO3BOJINJIA OIITUMHU3UPOBATH ONEPALTHIO, KOTOPAs
TpeOOBa/Ia NOAOYPUBAHUSA U «HAKUBJICHUSI» BEPXHEN YaCTU
4ABAPUNHOIO O60PYIOBAHUA (3aCTpsaBLIek KOJIOHHBI THKT),
4TOOBI O6ECTIEYNTD ITPOBEJECHUE TTOCJIEAYIOMIETO BIJIABINBAHUSA
3aCTPABILIEN KOJIOHHBL PUCKH, CBA3aHHBIE C (PPEZEPOBAHNUEM
4ABAPHUITHOI'O OO0PYIOBAHUA BHYTPH HAIHETATEIIbHON
CKBAKMUHBI € NOMOIIbI0 THKT B 11y6OKOBOJHBIX YCIOBUAX,
MOGYININ TPUOETHYTH K ITOMOIIH TesieMeTpun Ha THKT,
KOTOPAas1 CIIOCOOHA OOECIIEYUTD IIEPEIAYY B PEKHUME PEATIBHOI'O
BPEMEHU BHYTPHUCKBA)KMHHBIX IAPAMETPOB /151 OE30IIACHOH U
3(PPEKTUBHOM IKCILIYATALINU (PPESBL.

required "valve open" position.

Individual communication & control
and power sharing of both strokers was
maintained throughout the operation
using two surface computers in a master/
slave configuration enabling a simultaneous
coordinated operation. A NOGO sleeve
was incorporated into the toolstring which
aided precise depth correlation and space-
out. Unhindered access for the subsequent
intervention runs was ensured by using an
eight arm multi-dimple device to prevent
any ovalization of the flow tube during
deformation. Force and distance limits for
each stroker were set accordingly to ensure
precise positioning during all phases of the
operation such that no inadvertent forces
would be applied to the TRSSSV.

The job was executed following thorough
pre-job design and verification tests. The
pre-determined stroke force and distance
requirements of the upper stroker to shift the
TRSSSV into the open position, and those
required from the lower stroker to expand
the dimple tool and deform the flow tube to
the pre-requisite extent, were applied and
measured in real time.

Some initial electric line runs were also
carried out as part of the overall operation,
namely a broach and a brush for cleaning
possible scale accumulation. Following the
successful lockout, the required diagnostic
logging was completed, a straddle deployed
to hold a wireline retrievable subsurface
safety valve, and the well brought back into
production.

Downhole Coiled Tubing Telemetry
Reduced Time and Uncertainty During
a Challenging Deepwater Milling
Operation

Sergio Rondon FAJARDO, Edward
ADAMS, Chloe WILLIAMS, Schlumberger

Fishing, cleanouts, and milling constitute
the most common coiled tubing (CT)
operations on the coast of Louisiana. The
objective of the operations is to remove
obstructions from a wellbore and to promote
an unobstructed flow path for fluid, either
for injection or production. Sometimes,
due to the nature, weight, or length of the
fish, a straight fishing operation cannot
be performed. In these cases, dressing and
baiting the fish with CT before a fishing
attempt is necessary.

Considering previous experiences in
the area, the operator wanted to remove
common uncertainties that exist during CT
operations including whether the correct
force is transmitted from the surface, if the
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CoueTaHue TPAAULIMOHHBIX METOAOB (Ppe3epoOBaAHU
U1 BO3MOXKHOCTEHN CKBAKMHHOM TEJIEMETPUU B PEXKUME
PEATBHOTO BPEMEHHU MO3BOINUIIO OBICTPO PEATUPOBATD U
aIalITUPOBATHCA K PAKTUYECKHUM CKBA)KMHHBIM YCJIOBUSIM Ha
NPOTSKEHUHN BCEM ONIEPAITUN.

Cexknusa 7. TEPMETUYHOCTD
CKBAKHUH, TUKBUIAIINA, IIOBTOPHOE

3AKAHYMBAHHME 1 BOCCTAHOBUTEJ/IbHDbBIE

PABOTDbI

HNHHOBAIITMOHHOE COBMECTHOE pEeUICHUE 151
BOCCTAHOBJICHUS T€PMETHIYHOCTH CKBAKHUHBI B 30HE
IPOOIEMHOM KOMIIOHOBKH 3AKAHYHBAHH I

Topmorn MAKKEH3U, Aran MAKJIEJUTAH/I, IPI
Packers; ITox KAPPATEP, [I:xed ¢ ®YIKC, [I3BUT
MENMCOH, BiSN

B cucTeMe 3aKaHYMBAHUS CKBA’KHUHBI 3TOI'O KJIMEHTA B
A31aTCKO-TUXOOKEAHCKOM PETHOHE BO3HUKJIA TPOGIEMa
TEPMETUYHOCTH, B CBSA3U C UEM IKCILTyATAIJMOHHBIN TAKED,
YCTAHOBJICHHBIN B 1995 rozy, He repMEeTU3HNPOBAT KOJIBLICBOC
npocTpaHcTBO Mexay HKT u 06cagHoi KOMOHHOM. Tak
KaK OO'BEKT ObLII CTAPBIM, 6y POBOE OCHOBAHUE OBLIO
JIEMOHTUPOBAHO, COOTBETCTBEHHO, HOTPEGOBAIOCH PEMIEHUE
[t paboTel uepe3 HKT 6e3 ncnosib3oBaHus 0ypoOBOH
YCTAaHOBKH.

Pa3zpaboTaHHOE U UCIIOIB30BAHHOE MHHOBALITUOHHOE
pELIEHNE 3AK/II0YAIOCh B CO3/JAHUH HEITPOHUIIAEMOTO
3aTpyOHOro 6apbepa HENOCPEACTBEHHO HA/l HAPYIICHHBIM
YIUIOTHEHUEM IKCILIYATAIIMOHHOTO ITakepa yepe3 HKT
C UCIOJIb30BAHNUEM U3BJIEKAEMON HAJyBHOU MOCTOBOX
NPOOKH, CITYCKAEMOI HA AJIEKTPHUYECKOM Kabese 1
NPEAHA3HAYEHHOU I OTBOAA IMTOTOKA (DIIOUA, BMECTE
C TEPMETU3UPYIONUM CILIABOM HAd OCHOBE BUCMYTA,
(pOpMUPYEMBIM ITPU HOMOIIU TEPMUTHOMN CMECU. DTO
YHUKAJIBHOE PEIMIEHUE NIPEATIONArano pa3zobypusanue HKT
HAa/JT 9KCILIYaTAIITMOHHBIM IAKEPOM C ITOMOIIBIO CUCTEMBI
HAa JIEKTPOKABETIE C LENBIO (POPMUPOBAHUA MHOXKECTBA
OTBEPCTUU 151 OO6ECTIEUEHU ST COOOIIEHUS C KOIBIIEBbIM
IPOCTPAHCTBOM; 3ATEM C IOMONIBIO JIEKTPOKAOEIIS ObLIA
YCTAHOBJIEHA U3BJIEKAEMAs HAJ[yBHAS MOCTOBAs IMPOOKA C
YAJIUHHEHHON aBAPUITHON IIEUKOM, IIPU 3TOM HAJyBaAHUE
NPOOKU OOECIIEYNBAIOCH CKBAXKUHHBIM (PIIOUJOM. HaCTHIIBI
METAJUTUYECKOI'O CIIJIABA HA OCHOBE BUCMYTA (B BUZE
IrPaHyJI) MOAABAINUCH YEPE3 IEMEHTUPOBOYHYIO JKEJIOHKY B
IPOCTPAHCTBO HAJ, HATYBHOI IIPOOKO, KOTOPASI HAIIPABJISLIA
UX B KOJIbIIEBOE IPOCTPaHCTBO Mexay HKT u o6caHOM

KOJIOHHOUW, I7I€ OHU IOJ, JIEUCTBUEM CUJIBI TAXKECTH OITyCKAJIUCH

HA PACYETHYIO PAJHAIBHYIO BBICOTY B IPOGJIEMHYIO 30HY
KOJIBLIEBOT'O NPOCTPAHCTBA. [Iocie pasMeenns B IieJIEBOU
30HE HalyBHAsI MOCTOBAs IIPOOKA OblJIA U3BJICYCHA C
MOMOIIBIO IPOBOJIOKU. 3aTEM JIJIS 3aBEPIIEHU IIPOLIECCA
rePMETHU3ALNH KOJIBLEBOI'O IPOCTPAHCTBA C IIOMOMIBIO
METAJUTMYECKOI'O CIIJIABA HA OCHOBE BUCMYT4, IIO3BOJISIONIETO
CO374Th IIOCTOSIHHBIN 3aTPYyOHBIN 0apbED, HA AJIEKTPUYECKOM
KabeJie OB CITYIIEH HAIPEBATEIBHBIN MOAYJIb C TEPMUTHON
ceMChIO. [Tocie 3aBEPIIEHNU TOIO 3TANA U NNOATBEPKACHUA
TEPMETUYHOCTH (IIPEXKE YEM 3AMYCKATH CKBAXKMHY OOPATHO
B OKCIUIYATALIMIO) ObLIA CITYIIEHA ABYXITAKEPHAA I1ATY-
CHCTEMA /I TEPMETU3ALIUN IIPOOYPEHHBIX PAHEE OTBEPCTUI,
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bottomhole assembly (BHA) is functioning
correctly, and if the downhole motor is
applying the correct amount of weight on bit
for successful milling.

This study describes how a real-time CT
downhole measurement system optimized
an intervention that required dressing and
baiting the top of the fish (a stuck CT string)
to enable the subsequent fishing operation.
The risks involved with milling a fish inside
an injector well with CT in deepwater
conditions motivated the use of CT telemetry
capable of providing real-time downhole
parameters to operate the mill both safely
and efficiently.

The combination of conventional milling
techniques and real-time downhole
measurement capabilities enabled rapid
response and adjustments to the actual
downhole conditions throughout the
operation, as the combination system
developed and confirmed the tubing force
module simulation.

Session 7. WELL INTEGRITY,
ABANDONMENT,
RECOMPLETIONS, AND
REMEDIATION SOLUTIONS

Innovative and Collaborative Well
Intervention Solution Restores Well
Integrity to Compromised Completion

Gordon MACKENZIE, Alan
McLELLAND, IPI Packers; Paul
CARRAGHER, Jeff FULKS, David
MASON, BiSN

This Asia Pacific client's completion
system had an integrity issue whereby the
production packer installed in 1995 was not
sealing the tubing to casing annulus. Being
an older facility, the drilling substructure
had previously been removed and a solution
to restore production integrity using non-
rig assist through tubing intervention
technologies was required.

The innovative solution developed and
employed was to create an impermeable
annular barrier directly above the
compromised production packer seal,
through the in-situ completion tubing
utilizing an electric wireline set inflatable
retrievable bridge plug system, for diversion,
along with a bismuth-based metal-to-metal
sealing alloy actuated by means of a thermite
heater. This unique solution included drilling
the tubing above the production packer with
an e-line deployed system to provide multiple
communication ports to the annulus, an
e-line set inflatable retrievable bridge with
a modified, extended fish neck was then



06€eCIIeYrBaABIINX CBI3b C KOJIBIICBBIM ITPOCTPAHCTBOM.
Hacrosmast paboTa KaK pa3 v HOCBSIIEHA JAHHOH OIIEPaIlnH,

MIPOBEIEHHON 0€3 NPUMEHEHUS OYyPOBOU YCTAHOBKHU B

utose 2021 roga. B Hell mogpO6HO ONMUCHIBACTCS ITPOIECC

Pa3pabOTKH, yCTAHOBKH U U3BJIEYCHUSI MOCTOBBIX ITIPOOOK,

4 TAKXKE pa3pabOoTKa, IPOEKTUPOBAHUE U YCTAHOBKA

TEPMETHU3UPYIONICH TPOOKU U3 METAIITINYECKOI'O CIJIABA HA

OCHOBE BUCMYT4, KOTOPAS ITO3BOJINJIA YCIIENTHO OCYIECTBUTD

PEMOHT CKBAKHWHBI X IICPCAATDH €€ JIJI1 BBC/ICHU S B

IKCIIJIYATALUIO B IIOJTHOCTBIO FEPMETUYHOM COCTOSHUU.

IIpo6aema u3BaeueHus 3acTpsasuieri THKT 6e3
OOPATHOT'O KJIANIAHA B CKBAJKHUHE C BBICOKHM
JABJICHHEM: IIPUMeEP U3 APreHTHHBI

Martuac BEKBETTH, Beaen Iu BEHEIETTO, Payias
Mureas KPACYK, Vista Oil & Gas; Xyan MapTuu
MUMUPAHIE, OpHecTo ®panko JEJIBIAO, CAaHTHATO
TPYXHMUJIbO, I:xoBanuu ITAJIOMBUITHNO, ®exunkc AH,
Hectop KAPPEHO, Schlumberger

B aTO1 pabOTE ONMUCBIBAETCS OIBIT, IOJTYYEHHBIIN HA 9TAIIE
3aKAHYMBAHNA HETPAAHULIMOHHON CKBAKHUHbBI B ADI€HTHHE.
Ha cKkBaXxMHE OCYIIECTBIISIIOCh PA30YPUBAHUE IPOOOK C
noMmoibio THKT. B cTaThe OnmucaHbl AEUCTBUS IIOCTABITUKA
ycayr T'HKT 10 u3BI€YEHUIO 3aCTPSIBIICH KOJIOHHBL,

06€eCeYeHHUIO TCPMECTUIHOCTHU 1 BOCCTAHOBJICHHUIO CKBAKHBIL.

Brn mpoBeseH aHAIU3 NOTEHLMA/IbHBIX PEIICHNH
WHXEHEPHBIMH KOMAHAAMU NOCTABIIUKA yeayr THKT
HAa JIOKAJIbHOM YPOBHE M HA YPOBHE MITA0-KBAPTUDPHI, 4
TAKKE€ MECTHBIMM CEPBUCHBIMU CIIELIUATIMUCTAMU. [Toce
3acTpeBaHusd KONOHHBI THKT 1 HEyTa4HBIX ITONBITOK
€€ U3BJICYEHUS IPUILIIOCH PE3ATH TPYOY, UTO MPUBEIO K
HAPYLIEHUIO repMeTUYHOrO 0aprepa BHyTpu THKT. IIpexae
4eM NPUCTYIINTS K nporeccy ussnedyenus 'HKT, neo6xoaumo
OBLJIO BOCCTAHOBUTB KOHTPOJIb HAJ| CKBAXKUHOIM. CHAa4aa 66112
NPOAHATU3UPOBAHA BO3MOKHOCTb MEXAHUYECKOH 3aITTYIIKH
TPYOBI, OTHAKO I PUIIIN K BBIBOAY, YTO MEXAHUYECKUE IPOOKU
HE ABIAIOTCA HAWIYYIIUM PENIEHUEM BBUY CJIOKHOCTEN
CJIOTMCTUKOH U JIJINTEJIbHBIM BPEMEHEM IOCTABKM. [lanee
KOM4H/I4 CIIEUATHUCTOB U3y4YNUJId BO3MOXKXHOCTb IPUMEHEHU A
XMMHUYECKUX PACTBOPOB, B YACTHOCTH, PACCMATPUBAJICS
BAPUAHT LIEMEHTHOM IIPOOKHU, OJJHAKO U OH ObLJI OTKJIOHEH
BBU/IY TEHJICHIIUH K OTJIOKEHUIO B TOPU3OHTAIBHOM CTBOJIE
CKBAKMHBI; HAKOHEL] B KAYECTBE ONITUMAJIBHOI'O PEMIEHU
i1 popMupoBaHus NpoOKu BHYTpH 'HKT 6b11a BEIOpaHa
BBICOKOBA3KAA CMOJI4, KOTOPAs OBICTPO TBEPAEET, UTO U CTAJIO
¢akTOpoOM ycriexa s 6e3onacHoro ussnedyeHus 'HKT.

ApPreHTHHCKAs CKBAXKMHA OblJIA 3AKOHYEHA 57 3Tanamu I'PIT,
KOTODBIC GBIIIN U30JIUPOBAHBI 56 PACTBOPUMBIMH IIPOGKAMHY,
YCTAHOBJIEHHBIMU HAa NPOTKEHUH 3000 M rOPU30OHTAJIBHOI'O
crBoJIa. ITocie yaanenus BCeX IPOOOK B TOPU3OHTAIBHOM
Y4YaCTKE BILJIOTH /10 3a00MHOI ITTyOUHBI IIPONU3BOJUIOCH
nsssecyenue 'HKT ¢ ocymiecTsieHueM Mab6JIOHUPOBKU CTBOJIA
CKBA)KHHBI, KOIVIA M IPOU3O0IIE]I IPHUXBAT KOJIOHHEL [locie
HECKOJIBKUX HEY/JAYHBIX IIOIIBITOK OCBOOOAUTD TPYOY OBLIO
NPHUHATO pelieHue o6pe3ats KonoHHY 'HKT Ha TOBEPXHOCTH,
4TOOBI IOTOM CITYCTHUTD Ha Ka6€eJie peKyIIUi MHCTPYMEHT U
BBINIOJTHUTB PE3KY B CKBAKHUHE.

Ha BepXHEH 4aCTH UHXXEKTOPHOU I'OJIOBKHU ObLIT

Ha 3 MeTpa HUKE IVTYOUHBI PE3aHUS. 32TEM Obl/1a BBIIIOJIHEHA

CMOHTHUPOBAH KAO€JIb U BBIIIOJIHEH CIIycK nepdoparopa HKT }

set utilizing wellbore fluid as the inflation
medium. The bismuth alloy metal sealing
particulate (pellets) were positioned via a
dump bailer above the inflatable plug which
directed them to the tubing / casing annulus
to gravitate to their position and calculated
radial height within the compromised
annulus. Once positioned the inflatable
bridge plug was retrieved via slickline. An
e-line conveyed thermite-based heater
module was then deployed to complete

the process of forming the bismuth-based
alloy seal allowing for a permanent annular
barrier to be created. Once accomplished and
integrity confirmed a straddle/patch system
was run to re-seal the tubing / casing annulus
drilled holes, prior to the well-being returned
to production.

This paper will focus on this rigless
intervention operation conducted in July
2021 as it relates primarily to the engineering
and installation and retrieval of the bridge
plugs and the development, engineering,
and installation of the bismuth-based metal
to metal sealing alloy, allowing repair to be
completed and the well handed over in a
position of full integrity.

The Challenges to Retrieve a Stuck
Coiled-Tubing Pipe Without Downhole
Check Valves in a High-Pressure Well: A
Case Study from Argentina

Matias VECHIETTI, Belen Di
BENEDETTO, Raul Miguel KRASUK,
Vista Oil & Gas; Juan Martin MIRANDE,
Ernesto Franco DELGADO, Santiago
TRUJILLO, Giovanni PALOMBIZIO, Felix
JAHN, Nestor CARRENO, Schlumberger

This paper describes the lessons learned
during the completion phase of an
unconventional well in Argentina. Where
a coiled tubing was used to perform a plug
drill out campaign. The article describes the
procedure of how the CT service provider
followed to release a stuck pipe, the well
barrier regains and its recovery.

The potential solutions were analyzed by
the engineering teams from both CT service
provider at local and headquarter levels and
the local vendors. The fact of cutting the
pipe after getting stuck and unsuccessful
retrieval attempts result on losing the well
control barriers inside the CT pipe. There
was a need to regain the well control before
proceeding with the retrieval process. The
use of a mechanical agents to plug the pipe
was assessed, it was considered internal
mechanical plugs that due to logistics will
result in excessive times. Therefore, the team
looked into the chemical solutions, and
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Bropas CITO Ha kabesie U CrIylieHa Ha I1yonHy 3900 METPOB
XUMHYECKAsI (PPE3a 17151 BBICBOOOKACHUS IPUXBAYCHHOM
THKT.

ITocie noaTeepxacHUs ocBoboxkacHUsA THKT cepBucHas
KOMIIAHUS, KOTOPA JOJIKHA ObLIA YCTAHABIUBATE CMOJISIHYIO
OPOOKY, IPUCTYINUIA K MOHTAXY JIMHUI BBICOKOTO JIaBJICHUS
HA I'OJIOBKY MHIKEKTOPA. 34TEM ITPOU3BOAMIIACH 3AKAUKA
6,7 Gappesisi CMOJIBI CO CKOPOCTHIO 1,5 Gappesist B MUHYTY C
MHOCJIEAYIOIMINM €€ BBITECHEHUEM 5 GAPPEAMU I'efisd U
30 6appeAMHU BOJBL, B PE3YIBTATE YETO HUKHAA TPAHULLA
IpOOKU 6bLIA YCTAHOBJIEHA HA 500 METPOB BBIIIIE HOBOI'O
koH1a T'HKT. [Tocie 3aTBepaeHUs IPOOKHU O6bLIa IPOBEJCHA
onpeccoBka noa aasiaenueM 70 8000 psi B reuenune 30 MUHYT
C MTOCTICYIONUM UCIIBITAHUEM HA IIPUTOK B TCYCHUE 6 YACOB.
[Tociie yCnentHoro 3aBEPIIEHN OOOUX UCITBITAHUN OBLIO
nposeneHo uspneueHue 'HKT.

B paboTe OMUCBIBAETCA TPOLLECC TOATOTOBKH U 3AKAYKH

CMOJISTHOM IPOOKU 6€3 NPEBAPUTEIBHOT'O OIBITA IPOBENECHU

TAKUX PAOOT B HAIIIEX OPTAHU3AIIMU HA ITIO6ATBHOM YPOBHE.
Takoro pojja oneparnum MOryT IOMOYb BOCCTAHOBUTD
KOHTPOJIB 32 CKBA)KUHAMH, B KOTOPBIX IIPOU3O0MIEN IIPUXBAT
I'HKT u nociie o6pe3anus Tpyobl B HUX OTCYTCTBYET
NPENOXPAHUTENBHBIN KJIATAH.

IIpoBeaeHue reo(Pu3nIeCKHuX UCCICTOBAHU

CKBAKHHBI HA IIPEAMET IICTOCTHOCTH H I'€PMECTHIYHOCTH

I€MEHTA ¥ 00CATHO KOJIOHHBI NAPAJIJIETBHO C
IIPOBEICHHEM HHBIX BHYTPHUCKBAKHHHBIX PA0OT B
IEAX JOCTHKEHH S MAKCHUMATBHOM 3(P(PEKTHBHOCTH
onepanun

duapro XOTOPH, Pox:xep INTAMHCHK, Illafiia
PAXMAH, Baker Hughes

TpaguIMOHHO NPOBEAEHUE KAPOTAXKA OOCATHOM KOJIOHHBI
U LEMEHTA UI'PAJIO PEMIAIOLIYIO POJIb B YCIIEIHOCTH
NPOBEAECHUS BHYTPUCKBAKUHHBIX Oollepauuii. [TonumManue
COCTOSIHUSI OOCATHOM KOJIOHHBI (M3HOIIEHA OHA UJIU
KOPPOAMPOBAHA) U MATEPHAIA B KOJIBLIEBOM IIPOCTPAHCTBE
32 06CaTHOM KOJIOHHOH (HAIIPUMED, KAYECTBO LIEMEHTA,
Hanuyue Qpaonaa, OTIOKEHUS 6APUTA U JAXKE HATUIHE
ra3a) HEMOCPEACTBEHHO BIMAIOT HA YCIIEX M 6€30ITACHOCTD
NPOBEAEHUA BHYTPUCKBAKUHHBIX Ollepanuil. Panee
TAKYIO HHPOPMAIIHUIO MOKHO OBLJIO TIOJIYYUTh TOJIBKO C
UHCTPYMEHTOB, CITYCKAEMBIX HA Ka6€JI€, B PE3YIBTATE YETO
JAPpyrye ONePaIuu C UCOIb30BAHUEM OYPOBOI YCTAHOBKH
MNPUXOAUIOCH OCTAHABINBATD, YTOOBI IIPOBECTH KAPOTAK.
[To Mepe YyCIOKHEHNUA KOHCTPYKIIMU CKBAXKUH, YBEJIMYEHU A
UX yI7Ia OTXOJA OT BEPTHUKAJIHN U yITTyOJIEHU BPEMH,
HEOOXOUMOE /1 ITOJIyYEHUA TAKUX JAHHBIX, MOXET CTATh
OTPAaHHUYUTENBHBIM (PAKTOPOM C SKOHOMHUUYECKOH TOUKOHU
3peHUs.

B o101 paboTre 6yAeT NPEACTABICH U OITUCAH UHCTPYMEHT
JUIS OLIEHKH COCTOAHMA 06CAJHOM KOJIOHHBI U LIEMEHTA,
JOCTABJIAEMBIN Ha Oy PUJIBHBIX TPYOaX, KOTOPBIN MOXET
HCIIOJIb30BATHCA MAPAJIIETBHO C JPYTUMU PA6OTAMHU B
CKBAXKMHE B LIEJISIX ITOBBIIEHUS 9(PPEKTUBHOCTH PAOOT
nu OHCpﬂL{I/IfI 10 TAMIIOHH POBAHUWIO Y IMKBUIAITUHN
HEIIPOAYKTUBHBIX 'OPHU30HTOB. TEXHOIOIUsI OOECIIEUNBACT
MHOTI'OKPATHOC IIOJIYYCHHE 3TUX JAHHBIX, YTO ITO3BOJIACT
Haubosee 3(pPEeKTUBHBIM 0O6PA30M HCIIOIb30BATh OYPOBYIO

YCTAHOBKY 6€3 HEOOXOMMOCTH 3aKJIA/IbIBATH IOMTOTHUTETBHOE
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cement plug was also visualized but discarded
due to tendency of laying down in the
horizontal section of the wellbore; Finally, a
high viscous resin that is fast setting time was
evaluated as the optimal solution to set a plug
inside the CT, which was the key to success on
the safe retrieval operation.

The Argentinian well was completed with
57 stages isolated by 56 dissolvable plugs
over 3000 m of the horizontal section. After
removing all the plugs in the horizontal
section down to total depth. CT pipe was
being retrieved to surface performing the
final wiper trip, when it got stuck. After
several unsuccessful release attempts. The
decision was to cut the CT pipe at surface to
allow the wireline to perform the downhole
cutting.

Wireline (WL) rigged up on top of the
injector head and performed a tubing
puncher run, 3 m below the cutting depth.
Then, WL perform a second run at the free
point, at a depth of 3900 m, deploying a
chemical cutter to release the CT pipe.

Once the CT pipe was confirmed free, the
resin service company, proceed to install their
high-pressure lines in the top of the injector
head and proceed to pump 6.7 bbls of resin
at a pump rate of 1.5 bpm, displacing it with
5 bbls of gel and 30 bbls of water leaving the
bottom of the plug 500 m above of the new
CT end. After the thickening time, a pressure
test of the plug was done up to 8000 psi for 30
minutes followed by an inflow test of 6 hours,
after the successful completion of both, the
retrieval of the CT pipe was followed.

This project describes the design and
execution process of pumping a resin plug,
without previous experience within our
organization at global basis, that is suitable to
regain well control on CT pipes that lost the
downhole safety valves after being cut due to
a stuck condition.

Logging Cement and Casing Integrity
in Parallel with Wellbore Intervention
to Maximize Efficiency of Operations

Andrew HAWTHORN, Roger
STEINSIEK, Shaela RAHMAN, Baker
Hughes

Conventionally casing and cement
evaluation logging has played a critical part
in the success of well intervention operations.
Understanding the condition of the casing,
whether it is worn or corroded, and the
material in the annulus behind the casing,
such as cement quality, whether there is fluid,
settled barite or even gas directly play into the
success or otherwise and also the safety of
these operations. Historically this information



BpeMs B I'pauK €€ paboTeL I[IpaKTHYECKUE TPUMEPHI
MOKAXYT, KAK 3Ta TEXHOJIOT' U IO3BOJIUIA OIIEPATOPAM
HOBBICUTD 3(P(PEKTUBHOCTD, COKPATUTD BPEM S HAXOXK/ICHUSA
OYpOBOI yCTAHOBKH HA CKBA’KUHE, YMEHBIITUTb KOJTMYECTBO
HEOOXOJUMOTO IIEPCOHAJIA, TOBBICUTH 6E30MACHOCTD
Oonepanui U CHU3UTb PUCK IPOCTOEB.

YcrpaHeHHe 3a0HBAHU A IPOTHBOIIECYAHOTO
(uapTpa ¢ TOMOIHI0 HHHOBAITHOHHOT'O PEIICHHU A,
IIO3BOJISIOIIETO CO3/1aTh BEICOKOILIOTHYIO CETh
OTBEPCTHH

IInep ®YIIIE, Auang PATXABAH, Toxop INEVPETOB,
Oasua DHT'EJIb, Kpucrodep BABUH, [I:xom BYPII,
Schlumberger; Xerinen MEJIBUH, ®pancucko TAP30H,
BP

B r1yOOKOBOJHBIX CKBA)KMHAX MEKCUKAHCKOT'O 32/IMBA JIJIS
3aKAHYHUBAHUS OOBIYHO UCIIOIB3YETCA IPABUIHASA HAOUBKA,
060pPYyIOBAHHASA IPOTHUBONECYAHBIM (PUIBTPOM. CO BDEMEHEM
MEJIKHE YACTULIBI U AC(PAJTBTEHBI 3a0UBAIOT (DHJIBTPHI B
KOMIIOHOBKE 3aKaHUYHMBAHUS, YTO HETATUBHO CKA3bIBAETCS HA
JIeOUTE CKBAXKUHBL [IJ19 yCTPaHEHU S TPOOIEMBI 3A0HMBAHUSA
(PUIIBTPA B KOHILIEHTPUYECKOU 6A30BOM TPYOE BHYTPU
(PUIIBTPA CO3[AETCA CETh OTBEPCTUI. B pE3yIbTATE NTOABIIAETCA
BO3MOXXHOCTb [UPKYJIALIUH ITOTOKA, YTO MNO3BOJIAET IyTEM
MPOMBIBKHY MO/ JJABJIEHHUEM WIH 34KAYKH CTUMYIUPYIOIIETO
donaa OCyImEeCTBUTb OYUCTKY (PUIbTPa. COYETAHUE STUX
ONEPALUI NPUBOJUT K BOCCTAHOBJIEHUIO NNPOAYKTUBHOCTH
CKBa’KHHBL.

IIpu TPaIUIIUOHHOM CIIOCO6E BBITTIOJTHEHU A JAHHBIX PA60T
OTBEPCTUA IIPOPEIAIOTCA IO OFHOMY, IIPU ITOM PEXYIIEE
JIE3BUE BPALAETCA B TOPU3OHTAIBHOM INIOCKOCTH. 17151
(POPMHUPOBAHUA JOCTATOYHOT'O ITOTOKA JAHHAA ONEPAIIUA
MOBTOPAETCA IPUMEPHO CTO PA3, YTOOBI PACIIPEAETUTD
OTBEPCTHUA IO BCEMY LIEJIEBOMY YIACTKY (DHUIbTPA. BCero Takas
OoIepaLra MOXET 3aHATD IO 14 [HEN, BKIIOYAA BpEMSA PE3KU B
CKBaXnHe, a TakKe Bce CIIO A1 3aMEHDBI PEXYIUX JIE3BUN.

B xoze pe3Ku JIe3BHA JTUIIb HE3HAYUTEIBHO BBICTYHAIOT 32
peeibl 6a30BOM TPYOBI, YTOOBI HE IOBPEANUTD CAMY CETKY
puibrpa. CeTKa YCTAHOBJIEHA HA CTOMKAX, COOTBETCTBEHHO,
MEXY TPYOOH U CETKOM €CTh 3230pP. TAKMM 06PA30M, JIE3BHUS HE
MOTYT €€ NOBPEAUTD.

IMagsamas TEXHOJOI'UA JTUKBHUTAITHH CIIOKHBIX
CKBA KHH 0€3 HCII0JIb30BAHHUS OypPOBOX YCTAHOBKH

JIyn3za JAXMAHMH, JIam6epryc Kapoxyc J7KOIIIIE,
Buncent JEKKEP, Baker Hughes

B HacTOAIIEM JIOK/IA/IE ONMMCHIBACTCS IKOHOMUYECKU

3 PeKTUBHASA METOJUKA IMKBU/IAIINHN CJIOKHBIX HA3EMHBIX

CKBAKMH 6€3 UCTIOJIb30BAHUSI OYPOBOH YCTAHOBKH.

e HazeMHBbIE CKBAKMHBI MOT'YT OBITB IIPOOYPEHBI BOJIN3U
SKMJIBIX KBAPTAJIOB, COOTBETCTBEHHO, HEOOXO/IMMO
TIIATEIBHO AHAITU3UPOBATH M KOHTPOJIUPOBATH MHOKECTBO
HETEXHUYECKUX PUCKOB, YTOOBI Y KOMIIAHHUU HE OTO3BAJIN
JIMLICH3UIO HA SKCILTyaTaIlHIO.

* BaxHO BBIOpATh HA 100% 3/IEKTPUYECKYIO YCTAHOBKY 110
TAMIIOHHPOBAHUIO O€3 UCIIOIb30BAHM S Oy POBO BBIIIKH,
4TOOBI YMEHBIINUTD BBIOPOCHI, 3AI1aXU U LIIYM. }

has only been available from wireline
conveyed tools, as a consequence of this other
rig operations then have to stop to allow

the wireline logging. As wells become more
complex, more deviated and deeper, then the
time required to obtain this data can become
an economic constraint.

This paper will introduce a drillpipe
conveyed casing and cement evaluation tool
that can be deployed in parallel with other
runs in the well to improve the efficiency of
well intervention and plug and abandonment
operations. This also allows multiple times
when this data can be obtained to best fit the
rig operations without adding extra time to the
rig schedule. Case histories will demonstrate
how operators improved efficiency, reduced
rigtime and personnel on board, improved the
safety of operations and reduced the risk of
non-productive time by the application of this
new technology.

Sand Control Screen Clogging
Remediation with Innovative High-
Density Slot Machining Solution

Pierre FOUCHER, Anand RAGHAVAN,
Todor SHEIRETOV, David ENGEL,
Christopher BABIN, Josh WURTZ,
Schlumberger; Hayden MELVIN,
Francisco GARZON, BP

A gravel pack equipped with sand screen
completion is commonly used in deepwater
Gulf of Mexico. Over time, fines migration and
asphaltenes clog the screens of the completion,
which negatively affects the well production.
In order to remediate the damage, openings
are created in the concentric base pipe inside
the screen. This process creates a flow path that
allows for cleaning of debris from the screens
through jetting and bull heading of stimulation
fluids. The combination of these operations
restores the productivity of the well.

In the conventional method, the cuts are
machined one at a time with a blade spinning
in the horizontal plane. To achieve sufficient
flow area, this step is repeated approximately
hundred times to distribute the cuts along the
target screen interval. Such an operation can
require up to 14 days including the downhole
cutting time as well as trips in and out of the
well to replace the blades.

The blades protrude only slightly from the
base pipe to avoid damaging the screen. The
screens are separated from the base pipe with
standoff to maintain a constant clearance.
Thus, the blades cannot damage the screen.

A Low Impact Rigless Well

Abandonment Solution for Complex
Wells }

Ne 4 (82) Jexabps/December 2022 45



BbL10 06€ecrieueHo YIIPaBJICHUC U BBITIOJIHCHUC CJIOKHOI'O
06beMa pabOT C UCIIONB30OBAHUEM TAKOH YCTAHOBKH Ha OoJ1ee
4yeM 60 CKBAKMHAX B TEYCHHUE TPEX JIET.

B HacTOsA1IIEN pAOOTE PACCMATPHUBAIOTCS PEMIEHUS U

TEXHOJIOTUU, BBIOPDAHHBIE U PEATU30BAHHBIC KOMAHOMU
YIPAaBIEHUSA IPOEKTOM B COTPYAHUUYECTBE C ONEPATOPOM
CKBAXKMH B LIEJISIX YCIEHTHOTO ¥ 9KOHOMUYECKU 3(PPEKTUBHOTO
34I1yCKA U PEATHU3AIUU ITIPOEKTA MO JIUKBUIAITUH
HENPOAYKTUBHBIX YUACTKOB CKBAXKUH.

DTO 6BLUIA pEATUIAIH S IEPBOT'O ITOJTHOCTHIO
UHTEIPUPOBAHHOI'O IIPOEKTA 10 JTUKBUJIAIINH CKBAKHH B
Huzepnanaax, BKJIIOYAsi CEPUBCHBIE PA6OTHI 1O YCTAHOBKE
EMEHTHBIX MOCTOB C IIOCIEAYIONEN JTUKBUJAIAEHN,
IIPOBEICHUE PEMOHTA HA CKBAKMHAX O/ IJABJICHUEM,
JIOTUCTHUKY U IOJITOTOBKY IIJIOIIA/IKH.

Crosiia 3a1a4a O6ECIEYNTD ITOJTHOE COOIIOJIEHUE CTPOTHUX
HOPM MECTHOTO 3aKOHO/IATEJIbCTBA B OOJIACTH IOOBIYH
IOJIE3HBIX UCKOITAEMBIX M OXPAHBI OKPY KAIOLIEH CPEIBL.
Bpl1a MCIIOJIB30BAHA IIPOU3BEJCHHAS HA 3AKA3 YCTAHOBKA
A TAMIIOHUPOBAHM S, KOTOPAS ITO3BOJINJIA BBIIIOJIHUTDH
KOMILJIEKC CJIO’KHBIX Pa6OT.

Bpu1 BEIOPpAHBI COOTBETCTBYIONUE BHYTPHUCKBAKUHHBIE
pemecHuA 1 TEXHOJIIOI'MH, IIO3BOJIAIONIVC BBITIOTHUTD
IIOCTABJIEHHBIE 33/1a491 6€3 MOHTAK4 OYPOBOU YCTAHOBKH.
[TpoekT mpeanoaarai pabory Ha 6osee 4em 60 CKBAKHUHAX,

PACMONOXKEHHBIX HA 23 PA3JIMYHBIX O€PETOBBIX YYACTKAX

U NIPOOYPEHHBIX B TedeHHE 50 JIET. YIUTBIBAA OOBEM PAOOT

U HEOOXOUMOCTDb COOIIOICHU I MHOI'OYHCIEHHBIX MED
PETOCTOPOKHOCTHU AJ11 KOHTPOJIA 34 HETEXHUYECKUMHU
pHCKaMHU, 6bIO BBIOPAHO PELMICHUE, IIO3BOJISIIONIEE IPOBECTU
JIMKBUJJAIIUIO HENTPOAYKTHUBHBIX Y4ACTKOB CKBAXKUH 6€3
MOHTAK4 6YPOBOU YCTAHOBKU.

MopynbHas, BBICOKOIIPOU3BOAUTENBHAA YCTAHOBKA
TAMIIOHUPOBAHUS 6€3 6YPOBOM BBIIIKH B COYETAHHUU C
ONpeleIEHHBIMUA BHYTPUCKBA)KMHHBIMU TEXHOJIOT UAMHA
CTaJIa TTOJTHOLIEHHBIM PEMIEHUEM /I IIPOCTHIX U CJIOKHBIX
CKBAKHH.

Ha 100% anekTprudecKas yCTaHOBKA ITIO3BOJINJIA CHU3UTD
YPOBEHD BEIOPOCOB, 34114Xa U IIIyMa. DTO ObLIA IIEPBAs Y
JIAHHOT'O OIIEPATOPA ANEKTPUPULIIMPOBAHHAA YCTAHOBKA I10
TAMIIOHHPOBAHUIO, PA00TAIONMIAsI OT OOBIYHOM JIEKTPOCETHU.
Bce o60pynoBaHue Ha OypOBOH IJIOLIAJKE pA6OTAIO HA
3JIEKTPUYECTBE (YCTAHOBKA I PAOOTHI HA CKBAKUHE MO/
JIaBJIEHUEM, HACOCHI [IJIs1 OYyPOBOT'O PACTBOPA/LIEMEHTA U
BCIIOMOI'aTE/IbHOE OGOPYIOBAHUE) C 1IEJIBIO0 CHUKEHUS
BBIOPOCOB, 34I1aX4 1 IIyM4.

Hajnexarniee ynpasaeHHE U MHKEHEPHOE COITPOBOK/ICHUE
IIPOEKTA ABJISIETCS 327I0I0M 3(PPEKTUBHOI'O INIAHUPOBAHUS
U TECHOT'O COTPYAHUYECTBA C IPOCKTHON KOMaHJOU
OIlEPaTOPA CKBAKUHBIL.

TecHOE COTPYTHUYECTBO MEXK/y HAPTHEPAMU ITO3BOJISACT
32JI€HICTBOBATH CIEIIMAIUCTOB PA3HOI'O NPOMUIIS, COKPATUTD
KOJIMYECTBO IIEPCOHA/IA HA IJIOAJIKE, YTO SKOHOMUT
JIONIOJIHUTENIBHBIE CPEJICTBA.

B HEKTUBHOCTD U PE3YIBTATUBHOCTD PA6OT IOBBIIIAIOTCS
32 CUET NIPOBEJEHU S KOMIIJIEKCHOT'O aHAIN3a PE3YIbTATOB
BBIIIOJTHEHHBIX PA6OT U OBICTPOIO OO6YUECHUS M HAKOIVICHHU S
OTIBITA.

B paMKax NpOeKTa ObLIN YCIIENTHO IPOBEACHDI
KOMIIJIEKCHBIE PA60OTHI IO TAMIOHHUPOBAHUIO U TUKBUAITUN
CKBA)KHH, 4 TAKXXE BOCCTAHOBJIEHNIO TEPMETHYHOCTHU
LIEMEHTA B KOJIBLIEBOM IIPOCTPAHCTBE Psi/1a CIOKHBIX
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Louisa DAHMANI, Lambertus Carolus
JOPPE, Vincent DEKKER, Baker Hughes

Discuss a cost-effective rigless
methodology to abandon complex onshore
wells.

* Onshore wells can be near housing,
and multiple non-technical risks (NTR)
need to be carefully managed to keep the
license to operate.

» Select a 100% electric rigless plug and
abandonment (P&A) unit to reduce
emissions, smell, and noise contour.

* Manage and execute a complex P&A
scope of work of 60+ wells in three years.
This paper studies the solutions

selected and implemented by the project

management team in collaboration with the
well operator for a successful start-up and
cost-effective well abandonment project.

* Implement the first fully integrated well

abandonment project solution for onshore

P&A in the Netherlands including well

P&A services, hydraulic workover (HWO),

logistics, and site preparation.

Ensure full compliance with the

stringent local mining and environmental

regulations.

Select a bespoke P&A unit to provide a

robust solution for complex P&A work.

Select downhole services and
technologies to successfully execute a
complex, rigless P&A work scope.

The project encompasses over 60 wells on

23 different onshore locations drilled over
a 50 year period. The known scope of work
and requirements of multiple contingencies
while managing NTRs resulted in the
selection of a rigless well abandonment
solution.

e A modular, highly capable rigless well
abandonment unit in combination with
enabling downhole technologies provides
a total solution for simple and complex
wells.

* A 100-percent electrically powered P&A

unit reduces emissions, smell, and noise

contour. This was thefirst electrified P&A

unit in the history of the operator running

on grid power. All well site equipment is
electrically powered (HWO P&A Unit,

Mud/Cement Pumps, and ancillary

equipment) to reduce emissions, smell,

and noise contour.

Project management and engineering

is key to ensuring efficient planning

and close collaboration with the well
operator's project team.

Collaboration between partners enables
multi-skilling and reduction of POB to
save additional costs.

» Improve efficiencies and execution



CKBaXMH (TIeppopanus, MIPOMBIBKA U LIEMEHTHPOBAHHE,
(ppe3epOBAHME YIACTKOB, IEPPOpALUS, TUPKYIALUI U
LEMEHTHPOBAHUE).

3a 1Ba rojia paboThl 3aBEPIICHBI HA 60iee YeM 40 CKBAKMHAX,

A IIPOEKT NPOJIOKAETCA U IO CEH JIEHD.

e DTO IIEPBbIN ITIOJIHOCTBIO UHTEI'PUPOBAHHBIN IIPOEKT 110
TAMIIOHUPOBAHUIO CKBAXKUH, KOTOPBII BKJIIOUAET B C€O5
IIOJIHOE YIIPABJIEHUE IIPOEKTOM, HAA30P 34 IO AJKOM,
KOMOWHHPOBAHHUE PA3JINYHBIX CEPBUCOB U OOOPYIOBAHMS,
4 TAKJKE AKTUBHOE BOBJIEYEHHUE CTOPOHHUX MOJPSATIHNKOB
(YCIIyT'M IO ITPOBEJEHUIO OIIEPAINI HA CKBAXKUHAX I10[]
JIaBJIEHUEM, JIOTUCTHUKA U IPYI'UE€ CTOPOHHUE YCIYTH).

* IIpumenenue 100%-1 3/1EKTPUYECKON YCTAHOBKU
TAMIIOHUPOBAHUSA ITO3BOJIMJIO CHU3UTh BEIOPOCHI, 3aM1aX U
ryM, O6€CIIeYMB YMCTOE COKpaleHue BbIopocoB CO,,.

Hcnonp3oBanue 'HKT 114 THKBUIAITH
HEIIPOAYKTHBHBIX HHTE€PBAJIOB U IIPOBEACHHU A
nepd@opauii 6€3 HCIIOJIb30BAHHUA OYPOBOI YCTAHOBKH

CaaTtbaro XACCHUT, Kpucruaa BUIJTAKPEC, I3Buf,
DJIOP, fuero KHHATOA, Kpucruasn JI;JKHOJL, [I:xeccuka
ITAKYA, Iuc6er BWIbBAPYDJIb, Xecyc AIIOHTE, Mapcus
BEHABUJIEC, Tasujg IEJIBIATO, Cantearo EITEC, Dpuk
TOMEC, JapsuH CEI'YPA, Ayryctro YAKA, Xopxe TOPPEC,
Pomyno JUAC, Schlumberger

ITOCKOJIBKY MHOTHE HE(PTAHBIE MECTOPOXKACHU S
HAXO/JATCS HA MO3HUX CTAAUAX IKCIIYATALINH,
HEKEJIATENbHBIE BOAONPOSBICHU HAUNHAIOT HETATUBHO
BJIMATD HA KO3((PUIIUEHT HEPTEOTAUU. B TAKUX YCIOBUAX
ONEPATOPBI MOT'YT IPOATIUTD CPOK KCILTyaTAIUHU CKBAXKUHBI
OyTEM TAMIIOHUPOBAHUA U JIMKBU/AIIUU HEAOCTATOYHO
NPOAYKTUBHBIX HHTEPBAJIOB U IPOBEACHU TEPHOPALINU
B HOBOM IJ1acTE. B DKBa10pe TaKKUe paboThl TPAJUITUOHHO
npoBoasTcs Ha Kabene unu HKT. B jannori pa6ore
MNPEACTABJIEH AJIBTEPHATUBHBIN CIIOCOO MPOBEAEHU 3TUX
onepanuni C ICIOAb30BAHUEM yCOBEPIIEHCTBOBAHHOU 'HKT;
TEXHOJIOTUSI HE IPEAIIONATAeT UCIIOIb30BAHM A OYPOBOM
YCTAHOBKHU U MIO3BOJIAET MOJIyYaTh JAHHBIE U3 CKBA’KHBI
B PEKHUME PEATBHOI'O BDEMEHHU U, COOTBETCTBEHHO,
OCYIIECTBIATH ONITUMU3ALUIO ONIEPALIUH IO XOy €€
pEANN3aINN.

HoBas TEXHOJIOTUSA PEATIONATAET JOCTABKY HEOOXOAMMOTO
obopyaoanus B CkBaxxnuHy Ha THKT u He TpedyeT
HCIOJIBb30BAHNA UHBIX METOJOB JJOCTABKU. C IIOMOMIBIO
I'HKT ocymecTBiseTcsa 4eThIPEe BUAA PA6OT B PAMKAX
MEPEBO/A CKBAKHUHBI HA BBIIIEJIEKAMNUA MTHTEPBAJL: yCTAHOBKA
7-IIOVIMOBOI YyT'YHHOIH MOCTOBOM IPOOKH, 3AKA4Ka
MAaJIOBA3KOTI'O IIEMEHTHOI'O PACTBOPA 11 (POPMUPOBAHUA
MOCTOBOY MPOGKH, MOAETUPOBAHUE AUHAMHUKN CKBAXXUHBI
BO BPEMS 3aKAYKH 230T4 C LEJIBIO CO3/JaHUA HEOOXOAUMON
JENPECCUH JUIA IEPMOPALTNH, A TAKKE IPOBEJEHNE
nep@opanyy C UCIOJIb30BAHUEM 4,5-I0OMMOBOT'O
nepdoparopa ¢ 40-QyToOBOM 6AJUTUCTUUECKON OJIE3HON
HATI'PY3KOM.

CKBA)KUHHAA TEJIEMETPUSA ITO3BOJIAET IIOJIYIATh B PEKHUME
PEANBHOTO BPEMEHU KPUTUYECKH BAKHYIO MH(POPMALIUIO,
BKJIIOYAs yDOBHU (DIIIOU/]A, TOYHOE Pa3MEIEHNE
O60PYAOBAHUS U KOHTPOJIb INTYOUHBL, IO TBEPK/ICHHE
YCTAaHOBKH MOCTOBO IPOOKH, ITAPAMETPHI IETIPECCHUH,
AKTHUBALUIO M JETOHALIUIO NEP(MOPALTMOHHON I'OJIOBKU U }

through extensive after-action reviews and
learning curves.
Successfully execute complex P&A work
and re-establish annular cement integrity
on multiple complex wells (perforate, wash
and cement, section milling, perf, circulate
and cement)
* More than 40 wells completed in two
years, and operations continue today.
¢ This is the first fully integrated well
abandonment approach that includes full
project management, well-site supervision,
cross-product services, and extensive
third-party management (HWO, logistics,
and other third-party service companies).
A 100% electric P&A unit reduces
emissions, smell, and noise contour,
delivering a net reduction of CO, through
electrification.

Leveraging Coiled Tubing
Conveyance in an Integrated and
Rigless Abandonment and Perforation
Workflow

Santiago HASSIG, Cristina VILLACRES,
David FLOR, Diego QUINATOA,
Cristian GIOL, Jessica PACCHA, Lisbet
VILLAROEL, Jesus APONTE, Marcia
BENAVIDES, David DELGADO, Santiago
YEPEZ, Erik GOMEZ, Darwin SEGURA,
Augusto HUACA, Jorge TORRES, Romulo
DIAZ, Schlumberger

As oil fields approach maturity, unwanted
water production often starts negatively
affecting oil recovery. Under these
circumstances, operators may extend the
well's useful life by plugging and abandoning
(P&A) underperforming intervals and
perforating a new formation. In Ecuador, this
workflow is traditionally completed with
wireline or tubing-conveyed perforating. An
alternative method using enhanced coiled
tubing (CT) is presented here; it enables a
rigless and efficient workflow that leverages
real-time downhole data for on-the-fly
optimization.

The new workflow relies on CT-conveyed
technologies without requiring any additional
conveyance methods. CT delivered four
different services to initiate the abandonment
by anchoring a 7-in. cast-iron bridge plug,
complete the abandonment with a low-
viscosity cement plug, simulate wellbore
dynamics during nitrogen pumping to
generate the required underbalance
conditions for perforating, and perforate with
a 40-ft ballistic payload of 4 1/2-in. guns.

Coupled with real-time downhole
telemetry, the enhanced CT workflow
provided critical downhole conditions, }
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MOHHUTOPUHT IPUTOKA NOCJIE NEPHOPALTUN.

I10 CpaBHEHHIO C TPAAUIITMOHHBIMU METOAMHU TEXHOIOTUS
c npuMmeHeHueM 'HKT umeer psajg npenumymecTs Ipu
JIMKBUJJAIIMU HENIPOAYKTHBHBIX UHTEPBAJIOB U IEPEBOJE
CKBA’KMHBI HA BBIIIEJICKAINE UHTEPBAJIBI C IPOBEAECHUEM
neppopanuu. Cpeay TAKUX IPEUMYIIECTB MOKHO HA3BATh
OTCYTCTBHE HEOOXOUMOCTH IPUBJIEYEHHU OYPOBOI
YCTAHOBKH, COOTBETCTBEHHO, COKPAIIEHHUE 3ATPAT HA
HEE, COKPAIIEHNE BDEMEHU IPOBEJECHUS ONIEPALITH HA
13%, a TAK>KE NOTEHIINATIBHOE COKPAIEHNE 3AaHUMAEMON
060PYIOBAHUEM ILIOMIAIU U KOJIMYECTBA TPEGyEMOro
NEPCOHAIA HA TUIOMAKE HA 95 1 70% COOTBETCTBEHHO.
OTcyTCcTBHE OYPOBOH YCTAHOBKM CHUXKAET BO3/ICHCTBUE HA
OKPY2KAIOMYIO CPEAY U KOJTUYECTBO TPEOYEMOTO IIEPCOHAIIA
(T. €. CHM>KAET PUCKN). JJaHHAS TEXHOJIOT U TAKXKE JAET
BO3MOXXHOCTb YBEJTUYUTD OXBAT U 3(PHEKTUBHOCTD
PaboT B rOPU30HTAIBHBIX CKBA)KUHAX, OOCCIICYUBACT
BO3MOXXHOCTB IEP(POpAM HA IENPECCUU U TIOJTyYEHUE
BHYTPHUCKBA>KUHHBIX JAHHBIX B PEXKUME PEATIBHOI'O
BPEMEHU. DTU JAHHBIE ITO3BOJIAIOT YCOBEPIIEHCTBOBATD
TPAAULMOHHBII IPOLIECC TUKBUAALUHA HENPOJYKTUBHBIX
TOPU3OHTOB U 3HAYUTEJIBHO MOBBICUTD €TI0 3(P(PEKTUBHOCTD.
Bo-nepBeIX, TAKHE JAHHBIE ITO3BOJISIOT OTCJIEKUBATD
KJIIOYEBBIE CKBA’KUHHBIE ITAPAMETPBL, KOTOPBIE TOMOTAI0T
TAPpaHTUPOBATD HAJEKHYIO PA6OTY TIO60I0 MHCTPYMEHTA U
CEPBUCA. BO-BTOPBIX, OHU IPOJUBAIOT CBET HA (PAKTUYECKHE
CKBAKMHHBIE YCJIOBH A HA IIPOTSKEHUU BCEM OINEPALINH,

B PE3YJIBTATE YET'O ONEPATOP U HOJIEBLIE OPUTAIBI MOT'YT
NPUHUMATH PEUICHUS IO X0y pa0OT U OOECIICYUBATD
0€30ITaCHOCTD U OIITUMAJIbHBIE ITAPAMETPHI IIPOBEACHUA
BHYTPHUCKBAXKUHHOU OIIEPAIIUU. DTO MOT'YT OBITh TAKUE
pemenns, Kak KOPPEKTUPOBKA IAPAMETPOB O6PAOOTKNA
WJIU pACHIMPEHNE OObEMA BHYTPUCKBAKUHHBIX PA60T
34 CYET U3MEHEHU S 06'beMOB ITPoKauku yepe3 F’HKT gy
MaKCHMaJIbBHOT'O YBEJTMYEHU A IPOU3BOJIUTEIBHOCTHA
CKBAKMHBI U JIOCTHUKEHU A WM [IEPEBBINTOJIHEHNUA LIEJIET,
MOCTABJIEHHBIX OIIEPATOPOM.

HMHHOBALIMOHHOE COYETAHUE TEJIEMETPHHU B PEKHME
PEANTBHOTO BPEMEHU C TEXHOJIOI'USAMU JIMKBUIAITUHA
HETNIPOAYKTHUBHBIX TOPU3OHTOB 1 IEPHOPALTAN IO3BOIUIIO
CYILIECTBEHHO IIOBBICUTH OIIEPALUOHHYIO 3(PPEKTUBHOCTD
PaboT 1 0OOECIIEYNTH BO3MOKHOCTD UX IIPOBEJCHUS B
0oJiee IPOTKEHHBIX CTBOJIAX, B TOM YUCJIE O1aroAaps
KOJIMYECTBY U KAYECTBY JAHHBIX, 3APETUCTPUPOBAHHBIX
B XO/I€ IPOBE/ICHUS OIlePaITUN. PAacCMaTPpHUBAEMBIIT HAMU
HpI/IMCp TAKIKE SABJISACTCA HCpBbIM BQIIOKYMCHTI/IpOBHHHbIM
CJIy4aeM IPOBEJAEHUSA NepOpaIliii C UCIIOIb30BAHUEM
4,5-mI0MMOBOT'0 IepopaTopa MpHU NOAJCPKKE
OITTOBOJIOKOHHOM BHYTPUCKBAXKUHHOI TEIEMETPHUH B
PEXUME PeasbHOIO BpeMeH!. KpoMe TOro, KOMITJIEKCHOE
TEXHOJIOI'MYECKOE PELIEHUE 6€3 UCIIOIb30BAHUs OYyPOBOU
YCTAHOBKH JIAE€T ONIEPATOPAM BO3MOKHOCTD BBICBOOOAUTD
napk ooopyaosanus 1y KPC g1 paboThl HA APYTUX
OOBEKTAX.

OKOHYAHHE B CJIEJYIOIIEeM HOMEPE >KypHAIa
«Bpemst koaTro6uHra. Bpems I'PID.
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including fluid levels, accurate depth
placement and control, bridge plug setting
confirmation, underbalance conditions,
perforating head activation and
detonation, and post-perforation inflow
monitoring.

Compared with traditional methods, the
workflow with enhanced CT introduces
several benefits toward completing P&A of
old intervals and perforation of new ones.
These benefits include enabling a rigless
workover, eliminating the need and cost
of a workover rig, reducing operational
duration by 13%, and potentially reducing
asset footprint and field crews by 95%
and 70%, respectively. Elimination of
a workover rig reduces environmental
impact and the number of personnel on
location (i.e., risk). The workflow also
extends both reach and efficiency of
the service in horizontal wells, enables
underbalanced perforation, and delivers
actionable real-time downhole data. These
data elevate traditional P&A workflows
and create a step change in efficiency.
First, they allow tracking key downhole
parameters that help guarantee a reliable
operation of each of the tools and services.
Second, they shed insights as to the
actual downhole conditions throughout
the intervention to enable the operator
and the field crews to make on-the-fly
decisions to deliver a safe and optimal
service. Those decisions may include
fine-tuning the prescribed treatment or
extending the scope of the intervention
by leveraging the CT's pump-through
capabilities to maximize well performance
and meet, or exceed, the operator's
objectives.

The innovative combination of real-
time telemetry with abandonment and
perforating technologies proved a step
change in operational efficiency and
range, fueled by the quantity and quality
of data recoded during the operation.
This case study also marks the first
documented perforation with 4 1/2-in.
guns with fiber optic real-time downhole
telemetry. Furthermore, the integrated,
rigless solution provides operators with
an opportunity to extend their workover
activity pipeline and free up their
workover fleet for other activities.

Ending in the next issue of
“Coiled Tubing Times” journal.
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Ha sonpocor wcypHana «Bpems koamroouHza.
Bpewmsa I'PIT> omeeuaem O.B. Boum, pyKosooumens

UHICCHEPHO-MEXHUMECKO20 UeHMDA
OO0 «Dpar/rcem-Bonza.

beceoa cocmosnacs 6 Kynyapax 23-1i
MexncoyrnapoOHoLL HayUHO-NPAKMULecKoll

KoHgpeperyuL KonmroouH206bie MexHON02UU,

I'PI1, 6rympuckeancurmsie pabomao.s.

O.B. BowH poauncs 19 mas 1976 rona

B p.n. PoBHoe CapatoBckowv 0671. OKOHYMN

B 1998 roay reonornyeckuvi gakyisret
CapaToBCKOro rocyapCTBEHHOM yHUBepCUTETa
c ommamem. B 2005 rogy nony4un
CreynanbHoOCTb «uHaHChl v kpeaum» MICY

¢ ommymeM. Paboran reonorom 3CP

OO0O «bKE», rnasHbIM reosiorom

TOO «®pak [xer» B AKTay, ANPEKTOPOM
akTiobuHckoro gumana TOO «Ppak [xer».

B HacToALLee BpeMs — pyKoBOAMTE b
VHXXEHEePHO-TEXHNYECKOro LIeHTpa

00O «®pakxer-Bonra». Cneymanict B
0671aCTV KONTIOOMHIOBbIX TEXHOIOMY, By peHus
ckBaxkuH, KPC, Pl1, nHTeHcugukaLmm
MPUTOKa, OCBOEHUS HEQTSHBIX 1 ra30BbIX
CKkBaxKuH. OTBEYas 3a 3arycK 1 PyKoBOACTBO
npoekTamu bypeHus B AkTay, bypeHus Ha FTHKT
B OpeHbypre, npoekTa P18 AkTioBUHCKE,
3anyck gunvanos B ActpaxaHu, AKTIOOMHCKe,
HwxHesapToBcke. Paspabotasn, 3anareHToBan v
BHEAPUIT HECKOMILKO MaTeHTOB.

«Bpems koarroouHra. Bpemsa I'PII»: Oner
BHKTOPOBHY, KAKOBbI OCHOBHBIC HAIIPABJICHH A
IEeATECIbHOCTH Bamemn KOMImaHuu?

Ouser Boun: «®pak/IxxeT-BoJira» no3suiuoHupyeTcs
B OCHOBHOM KaK KOJITIOOMHI'OBAs1 KOMITAHHUS. DTO
OJTHO M3 BA)KHEHUIIINX HAWX HATIPaBIeHUN. C
HEKOTOPBIX IIOP Y HAC OYE€HDb AKTUBHO PA3BUBACTCS
TaKke HanpasneHue I'PIT. M Hale He caMOoe TIIOOUMOE
HanpasieHue — KPC — MbI TOXXE AKTHBHO PA3BUBAEM.
E1e B HaIIeM apCeHaIe UMEETCH OYUCTKA (OCBOEHUE)
CKBaKMH. ECTECTBEHHO HA PBIHKE OYPEHUS MBI TOXKE
npeacTasieHbl. MOXXHO CKA3aThb, YTO Y HAC UJET
KOMILJIEKCHOE PA3BUTHE IO BCEMY HE(PTECEPBUCHOMY
PBIHKY. PaHbIIIe O HATUM KPBIJIOM ObLII P
KOMIIAHHUI, KOTOPBIE B HACTOAILLEE BPEM S BbIACIUIUCH
U paboTAIOT HE TOIBKO B HE(PTECEPBHUCE, HO U TAKUX
CErMEHTAX, KAK CTPOUTENbCTBO 34aHNUH (LIKOJI,
MHOJIMKJIMHHUK U JIP.), OOYCTPOUCTBO MECTOPOK/ICHUIA,
CTPOUTENBCTBO HE(PTENPOBOAOB, FA30IPOBOJIOB U
JOPOT. DTU HAIIU «IOYKH» BbIBEJAEHBI B OTHE/IbHbIE
OPEAPUSTUSA, YTOOBI ObL/IA IIOHSITHA PEHTA0EIBHOCTD
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Coiled Tubing Times interviewed
Oleg Voin, Head of Research &
Engineering Center, Fracjet-Volga LLC.

The conversation was held during
the 23" International Scientific and
Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention
Conference.

Oleg Voin was born on May 19, 1976 in Rov-
noe, Saratov Oblast. Holds a degree in Geology
with distinction from Saratov State University.

In 2005, got a degree with distinction from
Moscow State Construction University majoring
in Finances. His experience included working
with BKE Drilling Company as a Geologist, then
with TOO FracJet in Aktau, Kazakhstan, as a
Chief Geologist going all his way to become the
Director of TOO FracJet in Aktobe, Kazakhstan.
He has launched and managed drilling projects
in Aktau, a coiled tubing drilling project in
Orenburg, and a hydraulic fracturing project

in Aktobe. Voin has set up FJV branches in
Astrakhan, Nizhnevartovsk (Russia) and Aktobe
(Kazakhstan). Developed, registered and imple-
mented a number of patents. Today, Oleg Voin
is the Head of Research & Engineering Center
with FracJet-Volga LLC, an expert in coiled
tubing technologies, drilling, well workover,
hydraulic fracturing, and stimulation of oil and
gas wells.

Coiled Tubing Times: Oleg, what are the
key business lines of your company?

Oleg Voin: FracJet-Volga is primarily a coiled
tubing servicing company. It has always been and
remains the leading segment of our operations.
Apart from that, we have been rapidly developing
hydraulic fracturing and well workover, though
the latter can hardly be named our favorite.

Our professional portfolio also comprises well
cleanout, and of course, well drilling. I would
not be an exaggeration to say that we are
developing comprehensively across the whole oil
and gas market. FJV Group today incorporates

a number of companies rendering oil and gas
services, building schools, hospitals and other
public amenities, as well as constructing oilfield
facilities, oil and gas pipelines, and roads. These
companies used to be branches of FracJet-Volga
though today they operate as independent
entities, which ensures transparency and makes
it easier to calculate profitability. A jewel in



MbI Ha4MHanu
OypuTb Ha THKT
oTe4yecTBeHHOro

npouseoactea (3CTM)  anufacturer of coiled tubing

X IIPOU3BO/ICTBA. TAKKE MBI CTAJIN PA3BUBATH
MamuHOCTpoeHHe. OHA U3 HAIINX «/JOYCK»
XOPOIIIO N3BECTHA YU TATESAM Batero )xypHana
— 310 OO0 «DHrenscnenTpyomant (OCTM),

our collection is ESTM LLC — a
company that must be well known
to your readers, the first Russian

PRACTICE

KOTOPOE CIIENUATU3UPYETCS HA TIPOU3BO/ICTBE anameTpom 73,0 MM, strings. Yet another valued member

T'HKT. OO0 «HedTera3crangapT», TOXKE

cenyac paboTtaem Ha of our group is Neftegazstandart LLC

HAIIE J0YEPHEE TPEIIIPUATHE, TPOUZBOIUT 66,7 MM. that makes metal structures for

060PYJOBAHUE U METAJNIOKOHCTPYKITUHU . . . various applications including tanks

IS i‘ﬂ IIponyKuus 3TOoro npe/:[?l;yinnﬂ - We drill with Russian and reserlfzgirs workover equﬁament
' coiled tubing ’ ’

€MKOCTHOE OOOPYAOBAHUE, OOOPYAOBAHUE

11 KPC, 060py1oBaHueE 11 IPUTOTOBICHUS
PAaCTBOPOB, CENAPALIMOHHbIE YCTAHOBKU. MBI
HAMEPEHBI U BIPE/b PA3BUBATH HAIIPABJICHUE
MAaIlIMHOCTPOEHUS. Enie O/1HA HaIIa «TOYKa» —
00O «PpaxxkeT-Tyn3» CHEUATUIUPYETCA

H4 IIPOU3BO/ICTBE BHYTPUCKBAKMHHOT'O
060pyAOBAHMS. B OCHOBHOM NPOAYKIIUS 34BOAA
COCTABJISIET OCHACTKY /IJIsI 3aKAHUYMBAHU S CKBAXKUH U
PA3JIMYHBIE OCHACTKU XBOCTOBHUKOB (IIEMEHTHPYEMBIX
U HELIEMEHTUPYEMBIX). 34BOA IIPOU3BOAUT U PA3JIMYHOE
CJIOKHOE BHYTPHUCKBAKUHHOE OOOPY/IOBAHUE, B TOM
4uCIIe A1 IPOU3BOICTBA padboT 11o Oypenuto Ha THKT.
MBI cefUaC aKTUBHO JIBUKEMCA B 9TOM HAIIPABICHU .

BK: PacckasKHuTe O HAH00JIee 3HAYNMbIX

IPOEKTAX, KOTOPHIE HAXOAATCA B BameMm BeJIeHUH.

0O.B.: /I Bey HECKOJIBKO IIPOEKTOB. CaMBbI KPYITHbBIH
u3 HUX — 6ypenne Ha 'HKT. MBI 1OJITO IIJTU K 9TOMY
MPOEKTY U B 3TOM I'OJly €TO 3aITyCTUIN. TaK NOTy4YHIIOCH,

Oanez Boun u npogeccop Muxaun I'ervgpzam

manufactured by
ESTM LLC. Initially, we  machine building sector. A recent
used 2-7/8" (73.0 mm)  addition to our family is

OD tubes, and then
we have switched to manufacturing downhole tools
2-5/8" (66.7 mm).

mixing and separation units. We are
planning to invest further into the

FracJet-Tools LLC that focuses on

ranging from well completion to
liner tools (both cemented and
uncemented liners). Also, the FJT plant makes
complex well intervention tools including the
much-needed equipment for coiled tubing drilling —
a recent advance in our company history.

CTT: Could you please expand on the most
significant projects you are managing today?
0.V.: Tam in charge of a number of projects
with the largest one being the coiled tubing
drilling (CT drilling). It has been a long and thorny
path, but we have made it this year. We had to
develop almost all of the equipment from scratch.
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YTO HAM IPUIITIOCH TTPAKTUYECKH ITOJTHOCTHIO CAMUM
pa3pabaTeIBaTh BCE OOOPYIOBAHHUE, IOTOMY YTO

B CPOKH, OTBE/ICHHBIE 3AKA3YUKOM, MbI HE MOTJTA
HAWTH HA PBIHKE O60PY/IOBAHHE, KOTOPOE HAM OBLIO
HeoOxoanMo. [To3TOMY, HAUNHAS OT Pa3paboTKH
YEPTEXKEH U IO CTAUU U3TOTOBJICHUS B METAJIJIE, MBI
OOJIBIIYIO YACTb OOOPYAOBAHUS CO3/JABAIN CAMU.

BK: THKT kakoro guamMerpa Bl HcItoab3yeTe
B 3TOM IIPOEKTE?

O.B.: M1 HaunHaU 6ypuTb Ha THKT
OTEYECTBEHHOTI'O TPOU3BOACTBA (DCTM) tnaMeTpomM
73,0 MM, ceituac pa6oTtaeM Ha 66,7 MM. JIonoTa U
JIBUTATEJIN HAM IIPEJOCTABIIAIOT CEPBUCHUKU. Bee
OCTAJIBHOE OOOPYAOBAHUE MBI PA3PA0OTAIN U
MPOU3BEJH CAMU.

BK: Kaxko¥ KaHaJI CBA3H HCITIOJIb3YyeTCsA
B HHKJIHHOMETPE: THAPABIUICCKHH HIN
JIEKTPUICCKHI?

0O.B.: Kanan ca3u y Hac anekrpuyeckuil. 'HKT ¢
KabeJieM, CUTHAJ ITEPEJAETCA HA TOBEPXHOCTD, MBI
CUYUTBIBAEM I'AMMA-KAPOTAXK, 3EHUT, A3UMYT, YI'OJI
BHU3UPOBAHUSA B PEXKUME PEAJIBHOI'O BDEMEHU.

BK: Kak 661 BbI OXapaKTepH30BATH HBIHEUIHIOIO

CHTYAIIHIO HA PBIHKE He(dTecepBHCHOTO
00OPYTOBAHMS U YCIIYT?

Kanan cBa3un y Hac
ANEKTPUYECKUN.
'HKT c kabenem,
CUrHan nepepaeTcs
Ha NOBEPXHOCTb,
Mbl CHUTbIBAEM
raMmma-KapoTax,
3€HUT, a3uMyT, yron
BU3NPOBaHMA B
pexume peanbHoro
BPEMEHMW.

Electric. We run the
survey tool on coiled
tubing with wireline
installed, and the
signal is transmitted
to the surface where
we analyze the GR,
inclination, and the
angle of sightin real
time.

Therefore, from the drawings
to the manufacturing, we made
most of the tools ourselves.

CTT: What is the coiled
tubing diameter used in this
project?

0.V.: We drill with Russian
coiled tubing manufactured
by ESTM LLC. Initially, we used
2-7/8” (73.0 mm) OD tubes, and
then we have switched to 2-5/8”
(66.7 mm). It is the servicing
companies that provide the drill
bits and engines, while the rest of
the equipment has been designed
and made in-house.

CTT: Do you use hydraulic
or electric survey tools?

O.V.: Electric. We run the
survey tool on coiled tubing with
wireline installed, and the signal
is transmitted to the surface

where we analyze the GR, inclination, and the

angle of sight in real time.

CTT: How would you describe the current

O.B.: Curyanus Ha peIHKE CJIOXKHAA. B riociiegnee
BPEMS NOTPEOUTEIBCKUE LIEHBI BBIPOCIU MUHUMYM
Ha 20—-30%, 11, 4TOOBI YAEPKATH PAOOYHNE KOJUIEKTUBBI,
HEOOXOAMMO MOBBIIIATH 3APILIATEL [Ipu 3TOM
pacLeHKH Ha pabOThI 31KA34YMK ITOBBIIITATh HE XOYET.
COOTBETCTBEHHO, OAPAAYNK CTAIIKUBAETCA C TEM,
4TO JOJIKEH 34 CYET YETO-TO SIKOHOMUTD, YTOOBI
YBEIUYUTD 3aPILIATHI IEPCOHAIY. [JaeT O cebe
3HATb U UTHIIALNS: €CJIN ThI 3AKYHAENb KAKOE-TO
060PYyJOBAHUE Y CTOPOHHETO IPOU3BOJUTEIH,

TO OH BKJIA/JIBIBAET B CTOUMOCTb MH(IAITMOHHBIE
OKMJJAHUA. YUUTBIBAA BCE 3TO, OUEHD TAXKEIIO
OBIBA€T O€3 MOBBIMIEHUA PACIIEHOK BBIIIOJTHATD
KOHTPAKTHBIE OOA34TENbCTBA IIEPE] 3AKA3UNKAMU.
34Ka34MK XK€, B CBOIO OYEPE/D, ITOBBIATD PACLIEHKHU
HE CTPpeMUTCA. M 3TO epBas CIOKHOCTD, KOTOPAast
ceruac Ha peIHKE Ha6mogaeTcs. [1oaToMy MHOTHE
KOMITAHHH CTAHOBATCS HeaPPEeKTUBHBL KpynHbIe
KOMMAHHWH ITBITAIOTCA IIPOUTH 3TH CIIOKHOCTH 32
CcYeT nepepacnpeneeHus NPUObLIA U CHUKEHUA
HAKJIAJJHBIX PACXOA0B. MeIK1E UT'POKH, IO BCEN
BEPOATHOCTH, OYAYT YXOAUTD C PBIHKA, TAK KAK Y HUX HET
BO3MOKHOCTH OIITUMH3UPOBATHCA.

BK: MO>KHO JIM B TAKHUX YCJIOBHAX C OITHMH3MOM
CMOTpPETH B Oyayuree?

0.B.: S orrruMucTt. Hy>kHO paboTaTh U ABUT'ATHCS
BIIEPEL,.

BK: MO2KHO JIH CKa3aTh, YTO IIPOHUCXOTHUT
nageHue HedTecepBUCHOIO PHIHKA?

O.B.: [IpoucxoguT TpaHCPOPMALUSI PBIHKA.
C OJHOM CTOPOHBI, y 3A4KA3YHK4A €ECTb OObEMBI PA6OT
0 HU3KOH 1ieHe. C IPYro CTOPOHBL, ECTb NOAPSAIYHK,
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Menkune nrpoku, no
BCEW BEPOATHOCTN,
OyayT yxoamTb C
PbIHKa, TaK KaK Y HUX in other words, to economize to
HEeT BO3MOXXHOCTU
onTUMN3INpPOBaTbCA.

Smaller companies
are likely to leave
the market as their
chances to optimize
are limited.

situation on the oilfield service equipment
and services market?

O.V.: It must be said that it is challenging. The
consumer prices have increased by 20-30%, and
we are compelled to increase the wages to retain
the personnel. At the same time,
customers are reluctant to raise
prices, and thus the contractor is
forced to restructure the expenses,

be able to keep the people. And
inflation is not to be factored out:
when we buy equipment from
external suppliers, they price

in the inflation expectations.
Therefore, the main challenge

the market is experiencing now is
fulfilling contractual obligations
to customers without raising
prices. As a result, many companies
become inefficient. While the big players tend to
redistribute profits and reduce overhead costs,
smaller companies are likely to leave the market
as their chances to optimize are limited.

CTT: Are there any reasons to feel
optimistic about the future?

0.V.: I am always optimistic. Let’s do our best
and move forward.

CTT: Can we say that there are indications
of a downfall of the oilfield services
market?

0.V.: There are clear indications of the market



KOTOPBII HE XOUET PA6OTATH ITO HU3KOU IIEHE.
[ToAPSITYMKH, PA6OTABIIME IO HU3KOH 1ICHE,
OPAKTUYECKHU YILIN C PBIHKA U PA30PHJIUCD.
[To3TOMY CIIPOC HA HE(PTECEPBUCHELIE

ycayru ocrancsa. Ceryac 11 IOBBIIIEHUA
PEHTAOENBHOCTU HEOOXOAMMO HANIAKUBATD
COBCTBEHHOE MMPOU3BOACTBO, HO MaJIO KTO

ceb€e BOIPOC, 4 3a44EM, €ECIIU S TIOTPAYY HA
5—10% 60BIIIE U KYIUIIO 3aT PAHUYHBIHN TOBAP.
BOT 1 CJIOKMIACH TATOBAS CUTYAIIHS, KOT/A
MPEIATAEMOE PBIHKOM OTEYECTBEHHOE
060PYAOBAHME 1O OOJIBIIEN YACTU
HHU3KOMapsKHHaIbHOE. Korya B mpoekTe
«6ypenune Ha 'HKT> g1 kynuin 060pyAoBaHUE
POCCHUHICKOTO TPOU3BOJCTBA, HOBOE, KOTOPOE TOJIKHO
padoTarp Ha 70 MIIa, 0Ka32710Ch, YTO OHO BBIJICPKUBAECT
He 60JIee IBYX-TPEX ONPECCOBOK HA HYKHOM JIaBJIEHHUH
U TIPUXO/IUT B HETOAHOCTD. TO €CTh y HOCTABISIEMOT'O
060PYJOBAHUA HET KAYECTBA. [1a, UMIIOPTHOE JJOPOXKE,
HO 51 TOTOB U 32 OTE€YECTBEHHOE IUIATHUTH OOJIBIIIE,
CONOCTABUMO CO CTOMMOCTBIO UMIIOPTHOT'O, €CJTH OHO
OYZAET COOTBETCTBYIOIMIETO KAYECTBA.

BK: BbI MHOT'O pa3 y9aCTBOBAIH B padoTe
koH(pepeHuH <KOJITIOOHMHIOBHIE TEXHOJIOTHH,
I'PII, BHYTPHCKBAKHHHBIE Pa00OTH». YeMm 151 Bac
JIMYHO ABJIAETCSA 3TO MEPOIIPHUATHE?

0.B.: KorepeH1rs — nIomaaKka s oomeHus,
IUIOIAIKA AJ151 IPOJBUKEHUS CBOUX TEXHOJIOT UL,
IUIOIAIKA IS IOy YEHU A HOBBIX 3HAHUIM. 3[1ECh MOXKHO
YBH/ICTD, Ky/1d H/ICT PHIHOK, KAK OH PAa3BUBACTCS U UTO
HY>KHO JIOpab0TaTh y c€6s1 B KOMITAHUH, YTOOBI ObITH HE
HMJKE TOT'O YPOBHS, KOTOPBIN YCTAHOBUJICA B HACTOAINH
MOMEHT Ha PbIHKE.

BK: Kaxue TEXHOJIOI'HH U3 PACCMATPHBAEMOTI'O
JKYPHAJIOM CIIEKTPA, IO BammeMy MHEHHIO,
OyIyT OCOGE€HHO BOCTPEOOBAHBI HA PHIHKE
HedTEera3zoBoro cepBuca B OJIHKAFIIHE T'OIbI?

0.B.: CaMU TEXHOJIOTUHU Y 31KA3UYUKOB BOCTPEOOBAHBI,
HO €CTb IPO6JIEMA COOTHOIIEHHUS [IEHBI M KAYECTBA.

K npumepy, BocrpeboBano 6ypenue Ha T'HKT, Ho
BCTA€ET BOIIPOC LIEHBI — 3TO OYEHD AOPOTO!
34Ka34YMK HE TOTOB IUIATUTD IOpOXeE. ECTh
MHOT'O IIPOT'PECCUBHBIX TEXHOJIOTUI:

TOT K€ CKBAKMHHBINA TPAKTOP, KOTOPBII
BOCTPEOOBAH, HO HA PBIHKE HET 4/ICKBATHBIX
KOMIAHHH, KOTOPBIE OBbI 3TY TEXHOJIOTUIO
NPOJABUTAIN. MBI CEHYaC 3aHUMAEMCA
Pa3paboOTKOM CKBA)KMHHOI'O TPAKTOPA, 34
COOGCTBEHHBIE CPENICTBA IBA IPOTOTUIIA
coszpanu. OJHAKO IOKA Y HAC HE XBATAET
HEKOTOPBIX IPe(pEePEHIINN, 3HAHNH B

YACTH BBITOJIHEHUS pa0OT. MBI CTapaeMcs
UX KOMIIEHCUPOBATh, 1 51 HA/ICIOCh, UTO

B 6/IMDKAMIIEE BPEMs MBI PA3Pa00TaAEM
FI/I[LpaBJII/I‘ICCKI/IC BHyTpI/ICKBéDKI/IHHbIC
TPAKTOPA.

0O.B.: MBI aKIIEHTUPOBAJIY CBOE

[a, nmnopTHoe
[OPOXe, HO Al TOTOB 1 3a
oTeyecTBeHHoe MnaTuTb
Oonblle, ConocTaBUMO
CO CTOMMOCTbIO
MMMOPTHOrO, ECNIN OHO

6yp|eT COOTBETCTBYIOLIEro gone bust. Thus, to improve the
XOYET ITUM 3AHUMATHCA. [TOAPANYMKHY 3a8a10T  KqyecTRa.

We are eager to buy
domestic goods — even
at higher prices - if the
manufacturer can ensure
consistently high quality.

Mebl akueHTHUpoBanm
cBoOe BHMMaHUe Ha
rmgpaBianyeckmnx
TPaKTOopax, N0ToOMYy
4yTO Ll,eJ'IeCOO6paBHOCTb
MpVMeHeHNs KonTiobMHra drilling is in high demand, but it
CaNneKkTpnyecknm
TpakTopom be3
BO3MOXXHOCTU MPOMBbIBKN  downhole tractor. It is in demand,
32009 COMHUTENBHA.

We focused on hydraulic
tractors because the
feasibility of using an
electric tractor without

BK: ITouyeMy HMEHHO I'uAPaBJIHIECKHE? wellbore cleanout is
doubtful.

transformation. On the one hand,
the customer has work to offer
but the price tag is modest. On the
other hand, the contractor is not
willing to accept it as all of those
who used to undercut prices have

cost-benefit ratio, we have to
manufacture our own equipment
but there are few companies
willing to commit to that. The
contractors cannot but wonder
why bother if they can buy tools
of foreign origin at just 5—-10%
extra cost? And we find ourselves
in a deadlock as the equipment available on the
Russian market is mostly low-margin. Let me give
you an example. For our CT drilling project, I
bought new equipment of Russian manufacture
featuring maximum working pressure of 10,000
psi. But after a couple of pressure tests it went
out of order. Yes, foreign equipment is more
expensive but its quality standards outweigh the
costs. As a servicing company, we are eager to
buy domestic goods — even at higher prices — if
the manufacturer can ensure consistently high
quality.

CTT: You have been a long-term guest
of the annual Coiled Tubing, Hydraulic
Fracturing and Well Intervention
Conference. What does this event mean to
you?

0.V.: The conference is an amazing venue for
experts to meet, exchange ideas, promote their
technologies, share experience, and learn. You
can get a perfect feel of the market trends and
how your company fits in, what shall be done
to keep moving forward and to remain at the
cutting edge.

CTT: Which of the technologies covered
by Coiled Tubing Times do you expect to
be in demand in the coming
years?

0.V.: There is a wide range of
advanced technologies currently
available on the market, but it is
rather an issue of quality-to-price
ratio. For instance, coiled tubing

is a cost-intensive technology. Yet
another example would be the

but there are no companies

on the market that offer and
promote this technology. FracJet-
Volga is currently developing a
downhole tractor, we have made
two prototypes so far. So, we are
planning to launch the hydraulic
downhole tractor shortly. }
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BHHUMA4HHE HA TU/IPABIUYECKUX TPAKTOPAX, TIOTOMY
YTO IEJIECOOOPAZHOCTH TPUMEHEHUST KOJITIOOUHT'A
C AJIEKTPUYECKUM TPAKTOPOM 6E3 BO3MOIKHOCTH
ITPOMBIBKHY 326051 COMHUTEJIbHA.

BK: KypHaxy «Bpemsa koarroounra. Bpemst I'PIT»
HUCIIOIHHIOCH 20 1eT. Kak 661 BbI OIIEHHIH 3TOT
IIyTh, KAKHE IIOKeJIAaHUA y Bac Kk pegakmum?

0.B.: 3amevaTeIbHbIN Ky PHAJI, HYKHBIHA UHXXEHEPHOMY
coobmecTBy! MHE HPaBUTCS €TO YUTATh, OOIMIATHCA C
JKYPHAJIMCTAMU. S [TOJIy4aro U3 3TOr'O U3/1aHU S HOBOCTU
O TEXHOJIOI'UAX, BUXKY, KAK PA3BUBAETCA PHIHOK. JKypHat
AKKYMYJIUPYET TOT OA3UC 3HAHUM, TOT OIBIT, KOTOPBIH
YKAa3bIBAE€T HAIIPABJIEHUE, Ky/1d HA/IO0 IBUT'AThCS, YTOODI
HE JOI'OHATH IIOTOM MHUP, 4 CPA3Y UATU B HOI'Y CO BCEMU.
KypHany — yga4uu, pa3BuBaTbCs U Aajblie!

BK: Crtacu00 Bam 3a mozxejaanue! YCIrexos B
HOBBIX pPa3padoTKax!

Beia 6ecenxy I'anmua Byiabika, <BpemMs KoaTroouHra. Bpemsa I'PII»

o Al

CTT: Why hydraulic?

OV: We focused on hydraulic tractors because
the feasibility of using an electric tractor without
wellbore cleanout is doubtful.

CTT: It is the 20** anniversary of Coiled
Tubing Times this year. Any comments on
the road so far, any wishes to the editors?

0.V.: It is a wonderful journal much needed
by the engineering community! I enjoy reading
it and talking to your team. I get updates
about technologies, and I see how the market
is developing. The journal accumulates the
knowledge and expertise that indicate where to
move, to keep abreast of the time. Let me wish you
the best of luck and success!

CTT: Thank you for your wishes! Let me
wish you every success, too!

Interviewer - Halina Bulyka, Coiled Tubing Times
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CKBaNCUHHbLE YCTI0B8US HACMOILKO C)YPOBbL, 4INo
He KANCObLLL NOOPAOUUK CHOCOOEH 1PEOSONCUIND
HAM A0eKBAMMble CePBUCHbLE YCIL)2U

Downbole Conditions Are So Harsh That Not Every
Contractor Is Able to Offer Us Adequate Services

Ha sonpocwt acyprana <Bpemsa
xonmrobunza. Bpemsa I'Pl 1
omeeuaem PIO. /lazyixcues,
MexXHUHeCKULL OUPerxmop —
2J1ABHBIIL UHIICeHeD

OO0 dOxuc2as3arepoxnciL».

Beceoa cocmosnaces 8 Kyuyapax
23-11 Mexwcoynapoorotl Hay1HO-
npaxmu4eckol Kongpeperyuu
Kommroburzossle mexHono2UL,
I'PII enympuckeaxcurinole
pabomuus.

PIO. flary>ues poaunca 20 gekabps
1982 rona B Pecnybnvike Aabires. BbiciLiee
0bpazoBaHMe nosy4mn B POCCUMCKOM
rocyapCcTBeHHOM yHuBepcuTeTe HehTul v
rasa um. V.M. [ybkuHa rno cneumanbHoCTy
«pa3paboTka v SKCryaTaLms ra30BbiX 1 ra30KOHAEHCaTHbIX
mecTopoxgeHui». Vimeer cteneHs Marvctpa. C 2009 roaa
pabotaer B OO0 «KOxra3sHepaxu». OnbIT paboTsl Ha
PYKOBOASLLMX [OMKHOCTSIX — bosniee 12 ner.

«Bpemsa koarroouHra. Bpemsa I'PID: Pyciaan
IOpbeBHY, MIO3HAKOMBTE YHTATEIEH KypHaAIa
¢ komnanueH JOxrazsnepaxu». Kakosbl
HAIIPABJICHHA JEATEJIPHOCTH? B KAKOM peruone
BeJETCA JOOBIYA YITIEBOOPOTOB?

Pycnaan Jarysxkues: OO0 dOXrazsHepuxm»
3aHUMAETCS PA3PAOOTKON U IKCILTyaTAIIUEN TA30BbIX
Y FAa30KOH/ICHCATHBIX MECTOPOK/IEHUI, B YaCTHOCTH,
KomexababCKOro ra30KOH/IEHCATHOT'O MECTOPOXK/ICHU S
B Pecriybnuke Anpiress. OHO HAXOAWUTCA B IIPENETIAX
BocTouHO-Ky6aHCKOro ra3oHeE(PTEHOCHOT'O PariOHA
3anagHo-TIpeaKaBKa3CKOU Ira30HE(PTEHOCHOM OOIACTU.
B CTPYKTYPHOM OTHOIIEHUH PACIIOIATAETCS B
LEHTPAIBHOI, HANOOJIEE TTOI' PY’KEHHOM 4aCTH BOCTOYHO-
Ky6anckor BmaguHel. Hamra KOMIaHus oyYuiIa
JIMLIEH3UIO HA Pa3pabOTKy 3TOIO MECTOPOXK/ICHUA B
2006 roay. Eciiu ciierka yriry6uThCsl B MICTOPHIO, TO JAHHOE
MECTOPOXK/EHUE ObIO OTKPBITO B 1974 ropy. Ero nauana
Pa3BebIBATE U PA30ypPUBATL KOMITAHUSA «[a31TPOM>.
MeCTOpOXAEHUE UMEET ABE I'A30KOHCHCATHBIE 3AJIEXKU
— OKC(POP/CKYIO C IIyOUHBI 4700 M U KEJIJIOBEUCKYIO C
r1yorHbL 5000 M. «["'a31IpOMOM» OBUIH TPOGYPEHBI HA
ITUX ABYX FTOPU30OHTAX 23 CKBAKHUHBI, 11 13 KOTOPBIX
OBbLIH TPOOYPEHBI HA BEPXHUI T'Aa30HOCHBIN TOPU3OHT
(OKcpopacKas 3a71€Kb) U9 — HA HUIKEJIEKAITUIA
T'OPHU30HT (KEJLJIOBEHMCKAS 3aJIEKD), U TPHU CKBAXKHUHBI
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Coiled Tubing Times

is interviewing RYu.
Daguzhiev, Technical
Director — Chief Engineer of
Yuzhgazenergy LLC.

The conversation took place
on the sidelines of the 23"
International Scientific and
Practical Coiled Tubing,
Hydraulic Fracturing and
Well Intervention Conference.

R.Yu. Daguzhiev was born on December
20, 1982 in the Republic of Adygea. He
received his higher education at GUBKIN
UNIVERSITY, National University of Oil
and Gas with a degree in Development
and Operation of Gas and Gas Conden-
sate Fields. Has a Master's degree. Since 2009, he has been
working at Yuzhgazenergy LLC. Over 12 years of experience
in executive positions.

Coiled Tubing Times: Ruslan Yuryevich,
could you please introduce our readers to
Yuzhgazenergy? How can you describe your
business profile? In what region is hydrocarbon
production carried out?

Ruslan Daguzhiev: Yuzhgazenergy LLC is engaged
in the development and operation of gas and gas
condensate fields, in particular, the Koshekhablsky
gas condensate field in the Republic of Adygea. It is
located within the East Kuban gas and oil region of the
West Ciscaucasian gas and oil region. Structurally, it is
located in the central, most submerged part of the East
Kuban depression. Our company received a license to
develop this field in 2006. If you go a little deeper into
history, then this field was discovered in 1974. It was
explored and drilled by Gazprom. The field has two gas
condensate deposits — Oxford from a depth of 4700 m
and Callovey from a depth of 5000 m.

Gazprom drilled 23 wells at these two horizons,

11 of which were drilled into the upper gas-bearing
horizon (Oxford reservoir) and 9 into the underlying
horizon (Callovian reservoir), and three wells were
not drilled to the design depth for technical reasons.
After obtaining the license, Yuzhgazenergy proceeded
with a complete modernization and reconstruction
of this field, as well as a complete modernization

of the GTU (comprehensive gas treatment unit).



HEJOOYPEHBI IO MPOEKTHBIX IMTyOHH

10 TEXHUYECKUM ITpruunHam. [Tocse
HOJyYEHU TULIEH3UU «HOXIa33HEPIKI»>
IPUCTYIINJIA K IIOJIHON MOAEPHU3ALUU U
PEKOHCTPYKLIMH 3TOI'O MECTOPOXKICHU,

4 TAKXKeE K ITonHou MmogepHusanuu YKIIT
(YCTaHOBKHU KOMILJIEKCHOU OATOTOBKU
rasa). be1o 3aKyIIEHO, CMOHTHPOBAHO

U IIPOTECTUPOBAHO UMIIOPTHOE
060PYJOBAHUE, COOTBETCTBYIONIEE
MHOCJIEJHUM TPEOOBAHUAM OE30MACHOCTH.
B nepunog ¢ 2009 o 2012 rog BeITONHAIACHh
PEKOHCTPYKLIMA YCTAHOBKU KOMILJIEKCHOM
MHOATOTOBKU I'd34 1 I1APAJIIETIBHO
MPOU3BOAWIICS PEMOHT (DOH/IA CKBAXKUH,
NpPOOYPEHHBIX KOMIAHUEH «['a3IIPOM».

Ha MOMEHT Oy YeHU JTULIEH3UU Ha
Pa3padboTKy JAHHOT'O MECTOPOXKACHUSA
BECh CKBA’KMHHBIN (DOHJ, HAXOIUJICA B
ABAPHUHHOM COCTOSIHUU U IIPUCTYIIUTD K
€r'0 KCILTyaTAIIUH HE OBLIIO BO3MOXKHOCTH.
B 2012 rogy OOO «IOxKra3aHepmxmn»
3aIyCTHJIO 3aBOJ, U IPUCTYIIHJIO K JOOBIYE
I'a30KOH/ICHCATHON IPOAYKLIMU U3 ABYX

CKBAKHH, BBCACHHBIX B 9KCILIYATAITUIO ITOCJIC

KaII1UTaJIbHOI'O PEMOHTA.

BK: CKOJIBKO CKBAKHH CEI'OIH I

HaXOJHTCA B AKTHBHOHM KCILIyATAIHH?

P./I.: Ha cerogHANIHUM ICHb HAIIIA

Ha momeHT nony4yeHus
NULEH3MM Ha pa3paboTKy
AaHHOro MeCcTopOoXAeHUS
BECb CKBaXXWHHbIN (POHA,
HaxoAmMncs B aBapuHOM
COCTOSIHUW U MPUCTYMUTB K
€ro aKcrnyatauuu He O6bino
BO3MOXHOCTW. B 2012 rogy
OO0 «lOxrassHepaxm»
3anycTuio 3aBoa u
NPUCTYNUNIO K JOObIYe
ra3oKoHAeHCaTHOM
NPOAYKLNU N3 ABYX
CKBaXXWH, BBEAEHHbIX

B 3KCMnyaTaumio nocsne
KanuTanbHOro peMoHTa.

At the time of obtaining a
license to develop this field,
the entire well stock was in
an emergency condition,
and it was not possible

to start its operation. In
2012 Yuzhgazenergy LLC
launched a plant and
started production of gas
condensate products from
two wells put into operation
after a major workover.

Imported equipment was
purchased, installed and tested
in accordance with the latest
safety requirements. In the
period from 2009 to 2012, the
complex gas treatment unit was
reconstructed and, in parallel,
the stock of wells drilled by
Gazprom was repaired. At the
time of obtaining a license to
develop this field, the entire
well stock was in an emergency
condition, and it was not
possible to start its operation.
In 2012 Yuzhgazenergy LLC
launched a plant and started
production of gas condensate
products from two wells put
into operation after a major
workover.

PRACTICE

CTT: How many wells are
in active production today?
R.D.: To date, our company
is operating six wells after
successful workovers by
sidetracking and plans to
increase the operating well stock
by investing in the workover
of the remaining wells of the

KOMITAHUSI AKCIIYATHPYET IMIECTh CKBAXKUH

I1OCJIE YCIIEITHBIX KAITUTAIBHBIX PEMOHTOB

METOZIOM 3aPE3KU HOKOBBIX CTBOJIOB U ITTAHUPYET
HApAIIUBATh AKCIUIYATAIMOHHBII (DOH/T, THBECTUPYS B
KAIIUTATBHBIH PEMOHT OCTATIBHBIX CKBAKMH UMEIOMIETOCS

¢ponaa.

BK: B KaKHX I'e0JIOTHYECKHX yCJI0OBHUAX Bam
IPUXOTUTCA padoTaTh? Kakue 00'beKTHBHBIC
CJIOKHOCTH IIPEOJ0IEBATH?

P./I.: ITopoabl — U3BECTHAKU. BEpXHUIT UHTEPBAJI
OKC(pOp/Ia COCTOUT M3 IA30HACHIIIEHHBIX U3BECTHAKOB
cpenHen TBEPAOCTU. Hrkenexxamui ropu3onT
KEJIJIOBEMCKOM 3aJI€7KH HAIlld KOMITAHMSA ITIOKA elle
HE 3KCIUTyaTupyeT. OCHOBHBIMHY KPUTEPHUAMU
KomexababCKOro ra30KOHAEHCATHOT'O MECTOPOXKIEHUA
SIBJISIFOTCS IVTyOMHA U BBICOKAs 3a00HHAS TEMIIEPATYPA — /10
180 °C. Camas r1y60Kas U3 SKCIUIyaTUPYEMBIX CKBA)KUH HA
MECTOPOXAEHNM — 5750 M. TaKKe B IPOAYKIIUH UMEETCA
CcepoBOIOPOA, (10 0,5%) 1 yITIEKMCIIBII a3
(o 6%). Takue MapaMeTPhl U XaPAKTEPUCTUKH TJIACTA, A
TAKKE KOHCTPYKLMA CKBAXKUH 3aTPYJHAIOT IKCILIYATALIUIO
U KaIlUTAJIbHBIA PEMOHT.

BK: OueBHIHO, 3ATPYyJHEHA H IIOATOTOBKA
NPOJYKITHH?

P.JI.: Ja. OCHOBHOE TPEOOBAHUE — ITO OUUCTKA OT
Kucapix ra3os H,S u CO,. 3aBO/ MOTHOCTHIO PACCYUTAH
HA TAKME IIPOLECCHL IToC/I€ OYUCTKHU U IOATOTOBKU
IPOAYKLIMS, T. €. I'd3, HAIIPABJIACTCA B MATUCTPAJIbHBIH
ra30IPOBOJ KOMIIAHUU «[a31IPOM», 4 FA30KOHICHCATHAA
CMECH OTTPYKAETCA B ABTOLIUCTEPHBI. }

existing well stock.

CTT: What geological conditions do you have
to work in? What objective difficulties are to
overcome?

R.D.: The rocks are limestones. The upper Oxford
interval consists of gas-saturated limestones of
medium hardness. The underlying horizon of the
Callovey deposit is not yet exploited by our company.
The main criteria of the Koshekhablsky gas condensate
field are the depth and high bottomhole temperature
—up to 180 °C. The deepest operating well in the field
is 5,750 m. The production also contains hydrogen
sulfide (up to 0.5%) and carbon dioxide (up to 6%).
Such reservoir parameters and characteristics, as well
as well design, complicate operation and workover.

CTT: Obviously, production preparation is also
difficult?

R.D.: Yes. The main requirement is the purification
from acid gases H,S and CO,. The plant is fully designed
for such processes. After cleaning and preparation,
the products, i.e. gas, are sent to the main gas pipeline
of the Gazprom company, and the gas condensate
mixture is shipped to tank trucks.

CTT: How does Yuzhgazenergy select service
companies involved in well servicing?

R.D.: Downhole conditions are so severe that a
careful approach to the choice of both the contractor
and the specific equipment is required. Not every
company is able to provide services to resolve our }
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BK: Kak JO:KIra3sHep/:KH»> BBIOHpaeT
CEpPBHCHBIC KOMIIAHUMH, IIPHBJIEKAE€MBbIC K
OOCIYKHBAHHIO CKBAKHH?

P./I.: CKBa>KMHHBIC YCJIOBUSL HACTOJILKO CYPOBBI,
4TO HEOOXOAMM THIATEIBHBIN NOAXO/] K BELIOOPY
U NOAPAAYNKA, U CIELTU(PUIHOTIO OOOPYAOBAHUSL.
He nm106as KOMIIaHUA CIOCOOHA IPENOCTABUTD
CEPBUCHBIE YCIYTH JJIs1 PEMIECHUS HAUX
BOIIPOCOB. TeM He MeHee HE(PTECEPBUCHBIN PBIHOK
JUIBUIKETCS BIIEPE]], PA3BUBAETCS, 1 HEKOTOPDIE
pELIEHUS], KOTOPBIE EIIE T'O/1-1BA HA34/] ObLIIN Obl
NpPOO6IEMATUYHBIMU, HA CETOJHAIIHUN IEHD CTAJIN
BIIOJTHE PEATIBHBIMU.

BK: I3 KaKUX HCTOYHUKOB BbI uepmaere
HHGOPMAIIHIO O PA3BUTHH PHIHKA?

P./1.: MBI CTapaeMcs IIOCENATh BCE OTPACIJIEBBIE
KOH(PEPEHIINH, O KOTOPBIX Y3HAeM n3 CMU u 1pyrux
UCTOYHUKOB. MECTOPOXKICHUE CIIEIU(PUIHOE, 1
HYKHO OTCJIEKUBATDH BCE BO3MOKHBIE TEH/ICHITNN
PAa3BUTHS TEXHOJIOTHUH, OOOPYOBAHUS U CAMUX
CEPBUCHBIX KOMITAHU M.

BK: BbI BIepBbI€ YIACTBYETE B padboTe
koH(pepeHuH <KOJITIOOHHIOBHIE TEXHOJIOTHH,
I'PII, BHYTPHUCKBAKHHHBIE PA6OTH». KAKOBBI
Bamu BrieyariieHusa?

P.[I.: XOTa KOH(PEPEHIINA IPOBOJAUTCA B
23-1 pas, MBI 3/1€Ch BIIEPBbIE. KOJIJIEKTUB COOPaJIC
O4YEHD ITPUATHBIN. [IOMMMO HOBBIX 3HAKOMCTB, MBI
BCTPETHJIM 3[4€Ch IPEACTABUTEJICH PAld CEPBUCHBIX
KOMIIAHHUH, C KOTOPBIMU YK€ COTPYAHNYAIN HA HALIEM
MECTOPOXKAECHUU UJIH BEJIU IIEPETOBOPELL

BK: OTKya Bl y3HaIH 0 KOHpEepeHITHH
KoarroouHIroBbI€e TeEXHOJIOoruH, I'PII,
BHYTPHCKBAKHHHBIE PA0OTHI»?

P.J.: OT HAIUX JEUCTBYIONUX HOAPSAHBIX
KOMNAaHWI. Ha ceroguAnmnm IeHb y HAC DAL,
JEUCTBYIONIUX JOTOBOPOB C CEPBUCHBIMU
KOMIAHUAMH, KOTOPBIE MPUMEHSAIOT CBOH OIBIT
1 TEXHOJIOI'MM HA HAIIIEM MECTOPOXAeHUN. OHU
HaM PACCKA3a/I1 O TOM, YTO IIPOBOAUTCS TAKAA
KOH(EPEHUA, TOCBAIIEHHASA IIPEUMYIIIECTBEHHO
KOJITIOOMHI'OBBIM TEXHOJIOTUAM. MBI U3y4HIN
MHMOPMALTHIO U C YJOBOJIBbCTBUEM ITOCETHIIN 3TO
MeponpusaTre. [IporpamMa HaC He Pa3o4apoBaIa.
OueHb MHOI'O MHTEPECHBIX TEM ObLJIIO O3By UYCHO.
[TnanyupyeM JeTaJIbHO IPOPA6OTATh B HAIIEH
KOMITAHHH IIPE3EHTALNHU JOKJIAJ0B KOH(PEPEHITUH C
MIPUBJIEYEHHUEM BCEX HAMMUX COTPYIHHUKOB, YCBOUTD
TO, YTO MOXKET IIPUTOJUTBCA B HALIEN PAOOTE U
OyJeT IPUMEHHUMO K ycinoBuaM KomexabibCkoro
MECTOPOXJEHHUS.

BK: Kak Banra KOMIIaHHA KOPPEKTHPYET
CBOIO J€ATEIBHOCTD B CETOJHANIHHUX HEIIPOCTHIX
IMOJTHTHYECKHX H 9KOHOMHYECKHUX PEATHAX?
ITogeanTeCh OIIBITOM.

P./I.: Bce 060pyAOBaHHE HALIET'O 3aBO/Id UMIIOPTHOE,
MHOCTPAHHOI'O IPOU3BOACTBA. B 3TOM rosy Mbl
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OCHOBHbIMU KpUTEPUAMU
Kowexabnbckoro
ra3oKOHAEeHCAaTHOro
MeCTOpOXAeHMS
SBNSAOTCA rMyOuHa n
BblcOKas 3abolHas
Temnepatypa—go 180 °C.
Camas rnybokas 13
3KCMNNyaTUPYEMbIX
CKBaXXMH Ha
MEeCTOPOXAEHUN —

5750 m. Takxxe B
NPOAYKLMU NMeeTCsl
cepoBopopog (8o 0,5%) n
yrnekmcnbin ras (go 6%).

The main criteria of

the Koshekhablsky gas
condensate field are

the depth and high
bottomhole temperature -
up to 180 °C. The deepest
operating well in the field
is 5,750 m. The production
also contains hydrogen
sulfide (up to 0.5%) and
carbon dioxide (up to 6%).

issues. Nevertheless, the
oilfield services market

is moving forward,
developing, and some
solutions that would have
been problematic a year or
two ago have become quite
real today.

CTT: What sources do
you get information
about market
development from?

R.D.: We try to attend all
industry conferences that
we learn about from the
media and other sources.
The field is specific, and
it is necessary to monitor
all possible trends in
the development of
technologies, equipment
and the service companies
themselves.

CTT: This is your
first time attending
the International
Scientific and Practical

Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference. What are your

impressions?

R.D.: Although the conference is being held for
the 23 time, we are here for the first time. The team
was very pleasant. In addition to new acquaintances,
we met here representatives of a number of service
companies with whom we have already cooperated at

our field or negotiated.

HedTecepBUCHbBIN PbIHOK
[ABUXETCA BNepea,
pa3BUBAETCS, U HEKOTOpPbIE
peLleHns, KOTopble elle
roA-nBa Ha3apg obinu Obl
npobnemaTtnyHbIMK, Ha
CerogHsALHUN OeHb CTanu
BMOJHE peanbHbIMU.

The oilfield services
market is moving forward,
developing, and some
solutions that would have
been problematic a year
or two ago have become
quite real today.

CTT: How did
you hear about the
International Scientific
and Practical Coiled
Tubing, Hydraulic
Fracturing and
Well Intervention
Conference.?

R.D.: From our existing
contracting companies.
Today we have a number
of existing contracts with
service companies that
apply their experience
and technologies in
our field. They told us
that such a conference
is being held, mainly

dedicated to coiled tubing technologies. We studied
the information and attended this event with pleasure.
The program did not disappoint us. A lot of interesting
topics were discussed. We plan to work out in detail
in our company the presentations of the conference



Poccunckme komnaHum

CTOJIKHYJIACH C PSIZIOM IPO6IIEM NTO
O6CITY>KUBAHUIO OOOPYJOBAHUSA

34BOJ4, 4 TAKKE CKBAXKHH. Kak MbI

MIIEM ITyTU BbIXOAA? B 4aCTHOCTH, MBI
06paIaeMcs K UMOOPTO3AMEIIECHUIO. DTO
OCHOBOIIOIATAIONIEE HAITPABIEHUE, HA
KOTOPOE MBI JIENTAEM AKIIEHT. HO, K COXKaJIEHUIO,
POCCHUIICKHE KOMITAHUU IIOKA HE MOT'YT
33aKPBITh A0COMIOTHO BCE BO3HUKAIONINE
BOIIPOCHL [TI03TOMY IPUXOJUTCS IPUOETATh

K IApaJIEIbHOMY UMITOPTY. Brarogaps
AKTUBHOU pabO0TE HAIIETO KOJIJIEKTHUBA U
NapTHEPOB KOMITaHUA «FOXKIrazaHepa x> HE
NOCTPAZana OT IIPUOCTAHOBKHU JIEATETBHOCTU
U3-34 OTCYTCTBUS KAKUX-IMOO MATEPHUATIOB
WJIU 3ATT49ACTEN.

BK:JIOrMCTHKY IIPHUIIJIOCH MEHATH?
P.[I.: 12, TOTUCTHUKY HY>KHO OBLJIO IEPEHACTPAUBATH
TTOJTHOCTBIO.

BK: Kakue, IOMHMO KOJTIOOHMHI'OBBIX,
IIPOTI'PECCHBHBIE TEXHOJIOTHH HEe(PTErazoBoro
cepBHca Bel npuBiIekaere?

P./I.: B yacTy KaipeMOHTA BO3HHUKAIOT BOIIPOCHI,

KOTOPBIE HEOOXOIUMO TIIATEABHO IPOPAOATHIBATD, HOTOMY

4TO, K4K A YK€ OTMEYAJI, CKBAKMHBI Y HAC CHENU(PHUIHBIE.
OHu 6bUTH TPOOYPEHEL I'a3IPOMOM» B 70-X rof1ax
MPOILIOrO BEKA, U HA TOT MOMEHT UX TUIIOPA3MEPHI

OBLIH AKTYAJIBbHBI — SKCILTyaTAIMOHHAS KOJIOHHA
auaMeTpoM 140 MM 1 HACOCHO-KOMIIPECCOPHAS TPyOa C
HAPY>KHBIM JJUaMeTPOM 73 MM. Ha Hauaso pa3paboTku
MECTOPOXKJECHUS IVIACTOBOE JJABJICHUE TOU OKCPOPACKON
3aJIEXKH, KOTOPYIO MBI CETO/THA SKCILUIYATUPYEM, COCTABIIAIO
OKOJI0 750 at™M. Ml BeieM Jo6b1uy ¢ 2012 roga — 6oee
jgecsaTu neT. [IOHSATHO, YTO 34 3TO BPEMS IJIACTOBOE
JIaBJICHUE ITIOHU3WJIOCh. I3BECTHO, UTO CO CHUKEHUEM
MJIACTOBBIX JABJIEHUN CHUKAECTCS U JeOUT NIPOJAYKIIN
CKBaKUH. [T03TOMY, UTOOBI PEMIUTD BOIIPOCHI, CBI3AHHBIE
C NOAJEPKAHUEM JICHCTBYIONIETO ACOUTA KAXKIOM
CKBaKHHBI, MbI HCIIOJIb3YEM PA3JIUYHBIC PELICIITYPbI
KHUCJIOTHBIX OOPabOTOK, 4 HA OJJHOM U3 CKBA’KHUH MBI
pPaccMaTpuBaAEM KUCIOTOCTPYHHOE OypeHue. KomnaHus
«Dpak/xer-Bonra» pazpadorana o yCjaoBUs HalIeH
CKBaKMHBI CIIEIINAJIbHYIO KOMIIOHOBKY, U B HACTOSIIIICE
BpEMsI MBI €€ TECTUPYEM — IIPOBEJCHO /IBA TECTA HA HAIIIEM
MECTOPOXAeHUN. Ha CErogHANIHNI IEHD BHIIIOJIHAIOTCA
KOPPEKTUPOBKH JJAHHOIH KOMIIOHOBKH C 11€JIBIO
MHUHHMU3AUU PUCKOB, KOTOPBIE MOT'YT BO3HUKHYTh.
KucnorocrpyiiHoe 6ypeHue — OHA U3 3P(PEKTUBHBIX
TEXHOJIOI'UH JUIS IOAACPKAHUSA JCOUTOB HAINX CKBAXKUH.

BK: YTO OBI BBI, HCXO/I5 I3 BAIIIETO OIIBITA,
IIOCOBETOBAIH KOJIJIETAM H3 IPYTHX KOMIIAHHUH
JIJISI IIPEOJOICHU A HBIHEITHUX O0'bEKTUBHBIX
TPYSHOCTEH?

P./1.: 51 661 HOCOBETOBAJI IO BO3MOKHOCTHU TTOCEIIATh
OTPACJIEBBIE MEPOIIPUATHSL, KOH(PEPEHIIUHY, IOTOMY YTO
OOMEH OIBITOM SABJISICTCSI OCHOBOIIOJIATAIOIUM B TOM
CJIOXKHOM CUTYALIMH, C KOTOPOU MBI CTOJIKHYJIMCh U K
KOTOPOH MaJIO KTO OBLJI TOTOB. }

rnoka He MoryT
3aKpbITb abCONOTHO
BCE BO3HMKalOLLME
BOMPOChbI. [lo3ToMy
npuxoauTca npuberaTb
K napannesbHoMy
NMMOPTY.

Russian companies are
not yet able to close
absolutely all emerging
issues. Therefore it is
necessary to resort to
parallel import.

reports with the involvement of all our
employees, to learn what may be useful
in our work and will be applicable to
the conditions of the Koshekhablskoye
field.

CTT: How does your company
adjust its activities in today's
difficult political and economic
realities? Share your experience.

R.D.: All equipment of our plant is
imported, foreign-made. This year we
have faced a number of problems in
the maintenance of the equipment
of the plant, as well as wells. How do
we find ways out? In particular, we
turn to import substitution. This is
the fundamental direction on which we are focusing.
But, unfortunately, Russian companies are not yet able
to close absolutely all emerging issues. Therefore it is
necessary to resort to parallel import. Thanks to the
active work of our team and partners, Yuzhgazenergy
did not suffer from the suspension of activities due to
the lack of any materials or spare parts.

CTT: Did you have to change the logistics?
R.D.: Yes, the logistics had to be completely
reconfigured.

CTT: Apart from coiled tubing, what advanced
oil and gas service technologies do you use?

R.D.: In terms of workover, there are issues that
need to be carefully worked out, because, as I already
noted, our wells are specific. They were drilled by
Gazprom in the 70s of the last century, and at that
time their standard sizes were relevant — a production
string with a diameter of 140 mm and a tubing with
an outer diameter of 73 mm. At the beginning of the
development of the field, the formation pressure of the
Oxford deposit that we are currently operating was
about 750 atm. We have been mining since 2012. —
more than ten years. It is clear that during this time the
reservoir pressure has decreased. It is known that with
a decrease in reservoir pressure, the production rate
of wells also decreases. Therefore, in order to solve the
issues related to maintaining the current flow rate of
each well, we use various acid treatment formulations,
and on one of the wells we are considering acid jet
drilling. FracJet-Volga has developed a special assembly
for our well conditions, and we are currently testing
it — two tests have been carried out at our field. To
date, adjustments are being made to this arrangement
in order to minimize the risks that may arise. Acid
jet drilling is one of the effective technologies for
maintaining the flow rates of our wells.

CTT: Based on your experience, what would
you advise colleagues from other companies to
overcome the current objective difficulties?

R.D.: Iwould advise you to attend industry events
and conferences whenever possible, because the
exchange of experience is fundamental in the difficult
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BK: HUKTO He OBLI TOTOB.

P./I.: [1a, HUKTO... BTOpO€ — 3TO OII€HKA PHUCKOB.
OHa JOJIKHA BBIIOJIHITHCS B TI0O0M KOMITAHUH,
HE3aBUCUMO OT €€ TPOPUJISI — Ia30/I0OBIBAIOIICH,
He(dTETOOBIBAIONICH MJIN CEPBUCHOM. CETO/IHS

OrpomHbIN MaTepuan,
KOTOPbIN Mbl
npopaboTanu Ha

3TOon KoOHdepeHUUN,
Ha MOW B3rnag,

situation that we faced and for
which few were ready.

CTT: Nobody was ready.
R.D.: Yes, no one... The second is

OIIEHKA PUCKOB JIOJI’KHA BBITIOJIHATHCS B 60J1EC OCHOBOIMOJaramLWwmmn risk assessment. It should be carried
CYPOBBIX YCJIOBUSIX, YEM KOTJA-IMOO, U 6osiee Ans cerogHsLLIHEro out in any company, regardless of its
TIIATEJIBHO, IOTOMY YTO PBIHOK U3MEHUJICS. HedTecepBUCHOIO profile — gas, oil or service. Today,
E111€ s1 661 MOCOBETOBAJ U3Y44Th HOBBIC pblHKa. Mbl risk assessment must be done

HAIPABJICHHS U ITO/IXO/1bl, KOTOPBIE MOTYT OBIThH
IPUMEHEHBI B KOHKPETHBIX YCIOBUSIX, 1AXKE
€CJIU paHee OHHU ObIM HENIPUBBIYHBI /17151 T'A30- U
HedTEAOOBIBAIOMNX KOMIAHUMI, HO KOTOPBIE
MOT'YT CTaTh AKTYaJIbHBI B CBETE OCICAHNUX
COOBITHH B MUPE U, B YACTHOCTH, B Poccuu. 1o
KJIIOUEBBIE MOMEHTBI, KOTOPBIE 51 ObI BBIJICJIUIL.

xoH(pepenun? Kakue enre remMmbl, Ha Bamn
B3IVISAI, JOJKHBI OBITH IIOAHSATHI B JOKJIAAX?
P./I.: TOT OrpOMHBI¥ MAaTEPUATL, KOTOPBIA MBI
CETOJIHS MTPOPAOOTAIN HA 3TOU KOH(PEPEHIIH,
Ha MOH B3IV, OCHOBOIIOJIAT AIOIIUH JJI5I
CETOJIHSIIHEIO HE(PTECEPBUCHOI'O PBIHKA.
MpI 0053aTENIBHO OYAEM OOPAIATHCS K TEM
TEXHOJIOTUSIM, KOTOPbIE IPUMEHHUMBI HA
HaIIeM MeCTOpoxaeHnH. Hame Komexabibckoe
T'a30KOH/ICHCATHOE MECTOPOK/ICHUE HECTAHAPTHOC.
[ToaTOMYy HA CIIEAYIONIUX KOH(PEPEHITUAX XOTEIOChH
OBl YCJIBIIIATH OOJIBIIIE IOKJIAJJOB, KOTOPBIEC ObI
(POKYCHUPOBAINCH HA BBICOKOTEMIEPATYPHBIX
TEXHOJIOTUSX, HA PELENITYPAX /1151 KUCJIOTHBIX OOPA0OTOK.
W, COOTBETCTBEHHO, XOTEJIOCH ObI ONIEPATUBHO IIOJIy4aTh
UHPOPMALUIO 06 OOOPYAOBAHNH, KOTOPOE MOXKET
I PUMEHSTHCS B ATPECCUBHBIX YCIIOBUSIX — BBICOKHE
TEMIIEPATYPBI, BBICOKHE IABJICHU S, [IPUCYTCTBUE KUCIIBIX
ras3os H,S u CO,. D10 6yzeT aKTyaJIbHO /I MHOTUX
HEJIPOIIOIb30BATE/IEH 1 UHTEPECHEE, YEM TEXHOJIOTHHU JIJIs
CTAHAAPTHBIX YCJIOBUIL.

BK: KakoBbI Balru IIAHBI HA OJIHKAMIITHEL
nepuon?

P./I.: COrm1acHO JTUIIEH3UOHHBIM O0SI3ATEIbCTBAM,
Y HAC €CTb HEOOXOJUMOCTD B 6y PEHUU HOBOH CKBAXKUHBI
Ha HIDKEIEXKAIYIO KEJIJIOBEUCKYIO 3aJI€Kb JIJISI OITBITHO-
MIPOMBIIIEHHOM SKCILTyaTAlIUU U TIOACYETA 3AI1ACOB,
KOTOPBIC HAXOSTCS B 30HE IIECYAHUKA B 3TOU 3aJICKU.
Ha npoTsizkeHUU 3—5 J1eT Mbl HOIIAT'OBO BBITIOTH SN
HOATOTOBUTEIBHBIE PAOOTHIL, IOTOMY YTO OYEHB TSXKEIIO
oA00PATh HEOOXOAMMBIE TEXHOJIOTHUU U PECYPCHI 15
YCJIOBUH, KOTOPBIE MBIl UMEEM HA HAIIIEM MECTOPOK/ICHNH.
B cBeTe nocnefHNX COObITUN 3T TPEOOBAHUS K CPEACTBAM
JUIs OYPEHM S HOBOI CKBAKUHHI €111 OOJIEE YIKECTOUUIINCE.
MMNOpTHOE O60PYAOBAHUE, KOTOPOE MbI IJIAHUPOBAIN
34BE3TH, TENEPb CTAJIO HEAOCTYIIHBIM. AJIETEPHATUB B
Poccuu nnoka HeT. ITo3TOMY CBOM IJTAHBI HAM IIPUXOAUTCS
CIBUT'ATh HA OyAyIIIEE.

BK: Hagerocsk, 3TH IJIAHBI OCyIIecTBATCA. Cmacu6o
Bam 3a Geceny.

Bena 6eceny I'annna Byiabika, <BpemMs koaxrTroouHra. Bpemsa I'PII»
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obs3aTenbHO byaem
0o0palaThCs K TeEM
TEXHONOrNAM, KOTOpPbIe
NPMMEHNMbI Ha HalLeMm
MeCTOPOXAEHNN.

Huge material that we
have worked out at

BK: Kakue y Bac o:xeJIaHu:A 110 Pa3BUTHIO  this conference, in my
opinion, is fundamental
for today's oilfield
services market. We wiill
certainly turn to those
technologies that are
applicable at our field.

under harsher conditions than ever
and more thoroughly because the
market has changed. I would also
advise exploring new directions
and approaches that can be applied
in specific conditions, even if they
were previously unusual for gas
and oil companies, but which may
become relevant in the light of
recent events in the world and, in
particular, in Russia. These are the
key points that I would highlight.

CTT: What are your wishes
for the development of the
conference? What other topics,
in your opinion, should be
raised in the reports?

R.D.: The huge material that we have worked out
today at this conference, in my opinion, is fundamental
for today's oilfield services market. We will certainly
turn to those technologies that are applicable at our
field. Our Koshekhablskoye gas condensate field is
non-standard. Therefore, at the next conferences,
would like to hear more reports that would focus on
high-temperature technologies, on recipes for acid
treatments. And accordingly, I would like to quickly
receive information about equipment that can be used
in aggressive conditions - high temperatures, high
pressures, the presence of acid gases H,S and CO,,.

This will be relevant for many subsoil users and more
interesting than technologies for standard conditions.

CTT: What are your plans for the nearest
period?

R.D.: According to license obligations, we have a
need to drill a new well in the underlying Callovey
deposit for pilot production and calculation of reserves
that are located in the sandstone zone in this deposit.
For 3—5 years, we have been step by step carrying
out preparatory work, because it is very difficult to
find the necessary technologies and resources for the
conditions that we have at our field. In the light of
recent events, these requirements for the means to
drill a new well have become even more stringent. The
imported equipment that we planned to import is now
unavailable. There are no alternatives in Russia yet.
Therefore, we have to shift our plans for the future.

CTT:I hope these plans come true. Thank you
for the conversation.

Interviewer — Halina Bulyka, Coiled Tubing Times
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HEDTEITPOMDBICJIOBAA XUMUA

PeareHTtbl, NnpMeHAeMble
B npoLeccax noBbileHUnA
HedpTeoTAAUN NNIACTOB U
MHTeHcnpukaumm poobIun

MpeobOpa3zoBaHMe CTPYKTYPbI NYCTOTHOIO NPOCTPAHCTBA
KapOOHaTHbIX NOPOA-KONNEeKTOPOB B pe3ynbTate
COJIAHOKMCJIOTHOM 00paboTKN

O.B. IIocTHUKOBA, JI.A. Maragosa, A.I1. He6ecckast, PTY HedTu 1 raza (HUY) um. .M. I'yGkuHa

OJIHUM U3 OCHOBHBIX BH/IOB ITOBBIIIICHU S
OPOAYKTUBHOCTH U IPHEMUCTOCTHU JOOBIBAIOIINX
U HATHETATEJIbHBIX CKBA’KUH B KAPOOHATHBIX U
YACTUYHO TEPPUTCHHBIX TOPO/IAX-KOJIJIEKTOPAX
SIBJISIETCST KUCJIOTHAs1 06paboTrka (KO). [TpuHIun
€€ JIEUCTBUA 3AKJIIOYACTCS B PACTBOPCHUU

MHHEPAJIOB, 3ATIOJTHAIONUX [TOPOBOE ITPOCTPAHCTBO.

[TpOHMKAaA B IOPOBOE NPOCTPAHCTBO, KUCJIOTA
PaCcTBOPAET NOPOAY, B PE3YIBTATE YETO OOPAZYIOTCS
BBICOKOIIPOBOJANINE KAHAJBI (PUIBTPALTUN
(4EPBOTOYUHBL), KOTOPBIE IPOHUKAIOT B IIACT

Ha INIYOMHY /IO HECKOJIBKUX METPOB U TEM CAMBIM
06€eCEYNBAIOT XOPOITYIO TUAPOAUHAMUYECKYIO
CBSI3b IJIACTA CO CTBOJIOM CKBA>KHHBL

B MHMHEPATBHBII COCTAB KAPOOHATHBIX TOPHBIX
HOPOJ], BXOAAT KAJIBLIUT, COAEPKAHHUE KOTOPOT'O
cocrasisieT 6omee 50% opOobL, JOJIOMUT U
MAarHE3UT, 4 TAKXKE BO3MOKHO HAJTUYHE HEOOIIBIIOTO
KOJIMYECTBA I'UIICA, AaHTHUJIPUTA U IPYTUX MUHEPAJIOB
B ropoge. [Tponecc B3anMoaeiCTBUA COMAHOMN
KUCJIOTEI C JAHHBIMH MUHEPAJIAM B PE3YJIBTATE
KUCJIOTHOU 06pab0TKH 1311 ONMMCHIBAIOT PEAKIINH,
NPEICTABIEHHBIE HIKE:

CaCO,+ 2HCl— CaCl,+ H,0+CO,t
€aco,» MgCO,+4HCl — CaCl,+ MgCl,+ 2H,0 + 2CO,
MgCO,+ 2HCI — MgCl,+H,0 +CO,1
CaSo,- 2H,0 + 2HCl « CaCl,+ H .50 ,+ 2H,0
CaSO,+ 2HCl « CaCl,+H,50,

OJHAKO CTOUT YYECTb, YTO PACTBOPUMOCTD
JUrnpara (TMIica) B COJAIHOM PACTBOPE OYEHD
MaJjia, TAK KaK UMEET ONPEEICHHBIN JUANTA30H
YCTOMYUBOCTH.

BzanMozecTBUE BOAHOIO PACTBOPA KMCJIOTHI
C MUHEPAJIAMU SABJISETCSA FeTEPOPAZHBIM
XUMUYECKUM IIPOLIECCOM, BKIIOUAIONUM HECKOIBKO
MHOCJIEJOBATENBHBIX AJIEMEHTAPHBIX CTAJULL:
JUCCOLUALINS KUCIOTBI HA UOHBL JU(PDY3Ha HOHOB
K IIOBEPXHOCTHU pazjieia gpas; aICOpOIIHSI HOHOB
Ha IOBEPXHOCTU U IEPBUYHBIN KOHTAKT HOHOB C

raza 6€3 Imy3bIPbKOBOT'O PEXKHMA; IECOPOLINA
OPOAYKTOB PEAKIIUHU C MEK(PAZHON MOBEPXHOCTHIO;
3JIMMHUHHUPOBAHUE ITPOAYKTOB PEAKIINH C
IIOBEPXHOCTH pazjena dhas.

[ nosbimenus adekrusHoCcTH CKO
ucnonb3yloT [TAB. Hanmuwue [TAB 06yc/iOBIUBaET
06PA30BAHNE IBYMEPHOI'O 4/ICOPOIIMOHHOTO CJIO5,
YTO CHOCOOCTBYET YACTUYHOM TMPO(PUIN3AIIUNA
KapOOHATHOM NOBEPXHOCTH U YIYUIIAET
MACCOTMEPEHOC BCJIECTBHUE OTPHIBA INIOOYII
YIVIEKUCJIOTO r'a3a. [Ipy 3TOM HAaYMHAET IPOABIATBCA
TAKXKE YMEHBIIEHNE ITOBEPXHOCTHOT'O HATAKEHUA
KHUCJIOTHOT'O COCTABA U KPAEBBIX YIVIOB CMAYUBAHUS,
4TO CHOCOOCTBYET YCKOPEHUIO TEUEHU PEAKITUU
BILJIOTB IO MOMEHT4A HA494J1d UHTEHCUBHOT'O
MEHOOOPA30BAHUS BCEM CUCTEMBL

Les1b KCIIEPHUMEHTA 3AKJIIOYAJIACh B U3YIYEHUH
NPEOOPA30BAHUA CTPYKTYPHI ITyCTOTHOTO

KapOOHATHOI HOBEPXHOCTDIO; AKT XUMHUYECKON
PEAKIINN MEX/Yy IOBEPXHOCTBIO KAPOOHATHO
IOPOABI C PEAKTAHTOM U BbIJEJIEHUE YIJIEKHUCIIOIO

Pucynox 1 - Hoeooopa3oeannsie azpezamol
kpucmannog: 1 —2n. 1537m, 2 — an. 1547 m,
3-1570m,4 - 2n. 1580m
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OPOCTPAHCTBA KAPOOHATHBIX
HOPO/-KOJIJIEKTOPOB NOCJIE
MPOBE/ICHUS COISTHOKHUCIOTHOTO
BO3AEUCTBUS HA IIOPOAY.
HccnepoBanue NpOBOAHUIIOCE C
06pa3aMu KapOOHATHOU OPO/IbI
Hede10BCKOro MECTOPOK/ICHU S
(GAMKUPCKUT APYC, TUTACT A, ).
CyTb 3KCIEPUMEHTA 3AKIIOYATIACDH

: g STy
B TOM, YTOOBI U3Y4YUTD IIOPOBOE .y A% ;-'_ﬁ., \

IPOCTPAHCTBO OO6PA3LIOB 10
KHUCJIOTHOTO BO3JCHUCTBUS,

JlaJiee MIPOBECTHU KUCIOTHYIO
06pabOTKy OOPA3LOB PACTBOPAMHU
COJISTHOM KUCJIOTBI, TTIOCJIE YETO
IPOBECTU CPABHUTENBHBIIN AHATINU3 IOPOBOI'O
OPOCTPAHCTBA 0 U NOCJIE 06PabOTKU. KEPHOBBIN
MAaTEPHAJI HE IOABEPTAJICA SKCTPAKIIUU. [t
U3Y4YE€HUS ITyCTOTHOI'O IPOCTPAHCTBA OOPA3LIOB
HCIIOJIb30BAJIMCh: MAKPDOCKOIIUYECKOE OITUCAHUE

Pucynok 2 - Keapu, (1), Kpucmaiist anzuopuma u kajasvuma
(2), kKpucmannst Keapua u anzuopuma (3). Yeeauuenusn x45,
x45. Domo cresa — 8 OOPAMHO PACCEAHHBILX INEKMPOHAX,
cnpasa — 60 6mopununvLx Inexkmponax. Inyouna — 1537 .m

(ciextp 14, 15) n HaTpus (CHexkTp 15) B KPUCTAIIIAX.

KpucTanibl, IOMEYEHHBIE CIEKTPAMU 7 U 13, He
HUMEIOT KAKUX~THOO CJICJJOB BBIIIECIAYNBAHUSA, UTO
MOIJIO OBl IOKA34Th HAJIMYUE 3TUX KPUCTAJIIIOB B
06pa31ax 0 KUCIOTHOM O6PA6OTKU.
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MHOPOJbI, MUKPOCKOITMYECKOE N3yYEHHE NIN(OB U
UCCJIEA0BAHNE METOAAMU PACTPOBO AJIEKTPOHHONU
MHUKPOCKOITHUU U SHEPTO-AUCIIEPCUOHHBIM
MUKPO30HANPOBAHUEM.

B kauecTBe KUCIOTHOM KOMIIO3UITUH
HCIIOJIb30BAJIMCh PACTBOPDI COJNISTHOM KUCJIOTHI
KOHIEHTpanuen 12% macc. ¢ 106aBI€HIEM
ITAB n 6e3 Hero. Pactsops! 12% HCl roToBunu
C HCIIOJIb30BAHUEM X. 4. KOHLIEHTPUPOBAHHOM
COJITHOM KUCJIOTHI (37% Macc.). B kauecTse ITAB ObL1
BeIOpaH Hedrenon-K. Hedprenon-K cmemmsanu ¢
KHUCJIOTHBIM COCTABOM B CJIEAYIOLIEM COOTHOLIECHUU:
Ha Kax/ple 100 r pacTBOpa 06aBagioT 4 1 TTAB.
JIaHHBIN TECT NPOBOAMWIIN B BOAAHOI 6aHE IIPU
nacToBo remneparype 30 °C 1 atMOCchEPHOM
nmasieHun. O6pasifel 2, 4 1 6 GbLIN PACIHICHBI
HA/IBOE, YTOOBI OHY PACTIUJIEHHYIO YaCTh
noasepruyTb KO cocraBoMm ¢ Hedprenonom-K,

4 Ipyryro — cocTaBoM 6e3 [TAB.

Ha 0CHOBaHUHM NTOTYYEHHBIX CTEPEOCHHUMKOB
KEPHOBOI'O MaTepuaia o u nocie KO 6bu1n
32(PMKCHPOBAHBI HOBOOOPA30BAHHBIE CTPYKTYPBI
MUHEPAIOB (pUc. 1) pasmMepamMmu B HECKOJIBKO
MHJJIMMETPOB Ha O6PA311AX, HOJBEPIIINXCS
BO3/JEUCTBUIO KMUCJIOTHOTO cocTaBa ¢ [TAB.

OHO 13 NOAOOHBIX HOBOOOPA30BAHMI OBLJIIO
JIETAJIBHO U3y4eHO MeToA0M POM 1 OJIC, B
PE3YAbTATE JAHHOT'O UCCJIEJOBAHM A OBIN IIOJTYYE€HbI
CHUMKH, CBU/IETEJILCTBYIOUIUE O MOSABJIEHUNA HOBBIX
KPHUCTAJJIOB KBAPLA U/ICAIBHONH POMOO3IPUYIECKON
(POPMBI (KPUCTAJUINZALIMS [IPOLLIA IO KOHILA),
MOJIMKPUCTANITIMYECKUX MACC, COCTOAIIUX U3
KPUCTAIIMKOB KBAPLIA, KAJIBIIUTA, AHTUIPUTA U
TEXHOI'€HHO IIPUBHECEHHOI'O B COCTAB XJIOPA U
HaTpud. OgHako 10 nposegeHns CKO KpUcTamios
KBApIld U AHTW/IPUTA B 9TOM 00pa31e OOGHAPYKEHO HE
OBLIIO.

Jlanee npeacTaBlIeHbl PEHTIEHOBCKUE CIIEKTPDI
3JIEMEHTHOI'O COCTABA (PPATMEHTA IOPOJBI,
CJIOKEHHOT'O KaJIbIIUTOM (CIEKTPHI 11, 15),
AHTUIPUTOM (CIIEKTPHI 7, 14, 15), KBapLieM (CIIEKTPHI
13, 14), a TaKKe PErUCTPUPYIOIINE HATNYHE XJI0PA

"0 '
wmnrs FEI v, Fyporg 3000

Pucynok 3 — Penmzenoeckue cnexmpuot
ANeMenmnoz20 cocmaea pazmenma noPoosvL u
Y271€6000P00HOTE naenku. Inyouna 1537 m }
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NccnepoBaHue BNNAHUSA KAaBEePHO3HOCTU KapOOHAaTHbIX
nopopa Ha 3¢pPpeKTUBHOCTb KUCSIOTHOIO PacTBOPEHUSA

A.P.Xarmy/uiu, A.E. ®o1omeeB, OGIIECTBO C OTPAHHIEHHOM OTBETCTBEHHOCTHIO «PH-BamHUIIUHeTH>

KucnorHas 06paboTKa SBJISIETCS OJJTHUM U3
CaMBIX IIPUMEHSIEMBIX CIIOCOOOB HHTEHCU(PUKAITUH
JIOOBIYM HE(PTHU N3 KAPOOHATHBIX KOJLJIEKTOPOB.
InpoKoe pacupoCTpPaHEHUE METOJ, IIOTY YT
6maropapsi OTHOCUTENBHON IPOCTOTE
peANn3aH U HEOOXOAUMOCTH PALTUOHATIBHO
HCIIOJIb30BATh TOOOYHBIN NPOAYKT IPOU3BOJCTBA
XUMUYECKUX BEMIECTB — A0ra3HYIO COJITHYIO
KUCTIOTY [1]. OnHU U3 NEPBBIX Pa3pabOTOK ObLIH
BBIIIOJTHEHBI UCCIEJOBATENAMU Pecriybnuku
BanrkopTOCTaH, 3aTEM, B XO/I€ PA3BUTUA HEPTAHON
NPOMBIIUIEHHOCTH, TEXHOJIOTUS IPUOOPETANIA
MOAN(DPUKALINH, /I BOSMOXKHOCTHU €€ IPUMEHEHU
B 60JIEE CJIIOKHBIX I'€OJIOTO-(PU3UYECKUX
ycnoBusx. Hanpumep, B paC4I€HEHHBIX U
BBICOKOTEMIIEPATYPHBIX 3AJIEXKAX, HA OOBEKTAX,
OCJIO’KHEHHBIX BBINAJEHUEM BBICOKOMOJIEKYIIAPHBIX
KOMIIOHEHTOB HE(PTHU U HEOPTAHUYECKUX COJIEH, U
KOJUJIEKTOPAX CO CJIOKHOM CTPYKTYPOU HOPOBOT'O
POCTPAHCTBA [2].

OIHUM U3 AKTYAJIbHBIX HAIIPABIECHUA
HOBBIIEHUA 3(PPEKTUBHOCTU COMTHOKUCIOTHBIX
06paboTok (CKO) sBisgeTcs PU3NIECKOE U
MaTEMATUYECKOE MOJAEIUPOBAHME IIPOLIECCA
KHUCJIOTHOT'O PACTBOPEHUA KAPOOHATHBIX IOPOJ,

B LIEJIAX ONPEAEIEHU ONITUMAJIBHBIX YCIIOBHUH
BO3JIEUCTBUSA — O6bEMA, CKOPOCTH 3AKAYKH, THUIIA
KHUCJIOTHOTO cocTaBa (KC) 1 ero KOHLEHTPALUHU.

B Hacrosmee BpeMst pa3paboTaH psjy MOJIE/IEH,
MO3BOIAIONIUX PACCIUTBIBATD JJAHHBIE ITAPAMETPHI,
44CTh U3 HUX OCHOBAHA HA YHUCJIEHHOM MOAXO/IE
JaMKEnrepa n No3BOIAET UCTIONIB30BATh PE3YJIHTATHI
(PHUIBTPAIMOHHOI'O MOAACIUPOBAHMNS HA O0PA311aX
KEPHA, C TOCJIEAYIOMIUM IIEPEXOJOM K MACIITAOY
CKBAXKUHBI [3]. DKCIIEPUMEHTHI IIPOBOJSITCS C
HECKOJIBKUMH CKOPOCTSIMHU (PUJIBTPALIH HA BBIOOPKE
KEPHA CO CXOKUMHU (PUIBTPALTMOHHO-EMKOCTHBIMHA
CBOMCTBAMU. M1€a/IbHBIN CJTy4Yaii KUCJIOTHOI'O
PacTBOPEHMA ITOPOJABI MOKHO HAOIOAATD IIPU
34KA4YKE KUCJIOTBI B U30TPOIHBIE ITOPUCTBIE
U3BECTHAKU (PUC. 1), OAHAKO A1 IOPOJ, UMEIOINX
K4BEPHBI, JAHHBIE KCIIEPHMEHTBI MOT'Y T ITOKA34Th
HEOJHO3HAYHYIO KAPTUHY BBH/ly HEOTHOPOJHOCTHU
pacrpe/iesieHNsA KaBepH B 06'beMe KepHa [4].

PaccMOTpUM JIMHEHHYIO (PUIBTPALIUIO KUCJIOTHI
B 00pAa3Lie KEPHA IIPU IIEPEXO/IE U3 MEJIKUX IIOP B
KaBEpPHBI (pHUC. 2).

IMpu nonagannu KC 13 mopoBOro KaHaa B
KaBEPHY OOJIBIIEIO JUAMETPA IPOU30HICT NAICHUE
€I'0 BHYTPHUIIOPOBOX CKOPOCTU (PUJIBTPALIUU B
COOTBETCTBUM C ypaBHeHUEM: Q =V, - F=V,-F,,
rae Q — 06beMHBIN pacxof 3akadyku KC, cM?/MUH.

ITapannenbHO YBEJINYNUTCA IUIOIAAb KOHTAaKTa KC
C IIOPOJOU U, COOTBETCTBEHHO, CKOPOCTb PEAKLINU.
B cymMme 3TH 1Ba (PAKTOPA MOT'YT IPUBECTH IPOLIECC
BO3AEUCTBUA K CIIy4aIO «TOPLIEBOI'O PACTBOPECHU >
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00pa3o6anun uePeomouunsl, Om
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Pucynox 2 — Ceuenue nopogozo kanania
uxaeepnot (V, V, — euympunoposste
ckopocmu osudxcenusn KC 6 noposom
Kanaae u kaseprne cOomeemcmeenHo;
F, F, - naowaou ceuenus)

(CABUT B JIEBYIO OOIACTD HA PUC. 1) 1 HEOOXOAMMOCTH
B YBEJIMYEHUU CKOPOCTH 3AKAYKU JIJIS IEPEXOA
O6PATHO B ONITUMAJILHYIO 30HY.

JJ1s1 HOATBEPKACHUS JAHHOMN TMITIOTE3BI
ObLIa IPOBEJIEHA CEPUS (DHUIIBTPAIMOHHBIX
3KCIEPUMEHTOB Ha KABEPHO3ZHO-TIOPUCTBIX IOPOJAX
BU3EHCKOT'O PyCd OHOT'O U3 MECTOPOXKACHUN
Bosro-YpaibCkoi He(pTEra30HOCHOM IIPOBUHITUU.
IlnacroBast Temreparypa o6bekTa 49°, NIOPUCTOCTD
21,5%, cpenHsiss IpOHULAEMOCTD 115102 MkM2. B
IKCHEPUMEHTAX UCHOAb30BaH KC Ha OcHOBE 15%-TO
pacTBOPA COMAHOU KUCJIOTBI, MOJU(PUIIMPOBAHHBIN
KOMIIIEKCHBIMU IPUCAIKAMU. PE3YyIBTATE
IIPeACTABJICHBI HA PUC. 3.

ATNIIPOKCUMAITHS 9KCIIEPUMEHTATIBHBIX TAHHBIX
MPOU3BE/ICHA ITO METOAY HAUMEHBIINX KB/IPATOB B
COOTBETCTBHHU C MOJIesIbIO Gong & El-Raaba [5] as
TPYIIIBI 0OPA3110B, 001a/IAI0IIUX 60JIEE BBICOKOH
CTENEHBIO KABEPHO3HOCTU U MEHBITIEN O6'bEMHON
IUTOTHOCTBIO (06pasiibl Ne 3, 5, 6), a TakKe 7151 6oiee
IUIOTHBIX U MEHEE KABEPHO3HBIX ITOPOJ]

(06pasuer Ne 1,2, 4).
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Pucynox 3 — Pe3ynismamaot
IKcnepumenma uMooebHbvle KPUussLe

Ha OCHOBE IOTYYEHHBIX JAHHBIX C/IETTAHbI
BBIBOJIBI O TOM, YTO B [IPUCYTCTBUU KABEPH, IIPU
OIITHUMAJIBHOM PEKUME PACTBOPEHUS, TPEOYETCS
MEHBIIUI O6'BEM KHUCIOTHI [TO CPABHEHUIO C MEHEE
KaBEPHO3HBIMU TIOPOJAMH, UTO, BO3MOXKHO, CBI32HO

C yIIy4IlIEHUEM yCIOBUH (punsTpanuu KC, mnpopeiBOM
IIPEUMYILIECTBEHHO CKBO3b KABEPHbI M CHIDKEHUEM
YTEYEK B MATPULLY (PUC. 1 — KpHUBasi CMEILEHA BHU3).
INonTBepXK/eHA HEOOXOANMOCTD B YBEJIMUEHUU
CKOpOCTH 3aKauKu KC 11pyu BO3A€HCTBUN HA
KaBEPHO3HO-TIOPUCTBIE IOPOJBI V11 OOECIIEYEHU A
OIITUMAJIBHOI'O PEXHMA PACTBOpeHU (puc. 1 —
06beEMHASI CKOPOCTD 3aKAYKH CMEMIEHA BIIPABO).
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YCOBepI.IJeHCTBOBaHI/Ie COCTaBOB Ha OCHOBe
oKcuxsnopuvuaa aaioMmmHuA C Lesibio pacluimpeHums
X AnanadoHa ncnoJsfib3o0BaHUA B TEXHOJIONMNAX
noBbilLEeHNA Hecb'reom,aqu nnacrtoB

A4 Yaaes, B.4. Ctyias, 000 HIIII <Hed1eCepBucKoMIuiekT»

Ha HacTOsIIEM 3TATE SKCILTYyaTAIIMU HE(PTAHBIX
MECTOPOXKJAECHMH 3am1aiHON CUOHUPU BCE
00J1e€ YCTOMUUBO IPOSBIISIET CEOS TEHJCHITUSA
YBEJIMYEHUS JOIH TPYAHOUSBICKAEMBIX 3AI1ACOB
He(dTU U3 HU3KOIIPOHUIIAEMBIX KOJIJIEKTOPOB
C HEOGIATONPUATHBIMH I'€ON0T0-(PHU3UIECKUMU
XAPAKTEPHUCTUKAMU U BBICOKOU I1JIACTOBOM
TEMIIEPATYPOMU. B pe3ysbrare B HACTOALIEE
BpeMs 6osee 50% 3a11acoB HEPTU OCTAIOTCS
HEW3BJIEYEHHBIMU [1].

B ¢cBsA3M € 3TUM BC€E OOJBIIYIO POIb UTPAIOT
METO/IbI NOBBIIEHUA HEPTEOTAAYN IL1ACTOB (ITHIT),
3HAYUTEJIBHOE MECTO CPEAY KOTOPBIX 3aHUMAIOT
(PUBUKO-XHUMUUYECKHUE TEXHOJIOIUH BO3JEUCTBUSA
C 3AKA4YKOM XMMPEATr€HTOB B HATHETATE/IbHbIE
CKBAXMHBL [IprMeHeHNe JaHHbIX TeXHOIorni ITHIT
MIO3BOJIAET YBEIMYUBATD OXBAT 3aBOJHEHHUEM KAK I10O
MOIIHOCTH, TAK U1 IO IUIOIWAAH IUIACTA, CAEPKUBATD
HJIH CHUZKATDH TEMITbI OOBOIHEHMS TOOBIBAIOMICIH
HPOAYKLUH [2].

B xauecrtse Texnonoruii ITHIT uCrions3yor
PAa3JIMYHBIE CHIUTBIE IIOJIMMEPHBIE COCTABBI HA
0a3€e NONMUAKPUIAMUJOB, SMYIbCUH, COCTABBI
Ha OCHOBE JKMJKOI'O CTEKJIA, B TOM YHCJIE U
TEPMOTPOIHBIE COCTABBI, KOTOPBIE B INTACTOBBIX
YCJIOBUAX TMJPOIU3YIOTCA C OOPA30BAHUEM TE€IA.
Cenygac JOCTATOYHO MHOI'O KOMIIAHUU HA PBIHKE,
KOTOPBIE NPOU3BOAAT COCTABBI JIJI MOBBIIIEHUA

HEPTEOTAAYH IJIACTA HA OCHOBE OKCHUXJIOPU/IA
WJIN MTOJIMOKCUXJIOPHUJA AIIOMUHUSA U KAPOAMUJA.
Kak nmpaBHJIO, TAKME TEXHOJIIOTUH JOCTATOYHO

3 (PEKTUBHBI IIPU IPUMEHEHUHU B YCIIOBUSIX
CPeIHUX TIIACTOBHIX TeMrepaTyp 60—80 C°. [Ipu
00JI€€ BBICOKHX TEMIIEPATYPAX IPOUCXOIUT
OBICTPAS JECTPYKI U HEOPTAHUYECKOTO TEJIA,

B PE3YIBTATE YETO MMPOUCXOJUT CHUKEHHE

3P PEKTUBHOCTU OOPAOOTKH CKBAXKUH, IIPU O0JIEE
HU3KHX TEMIIEPATYPAX CKOPOCTD PA3JIOKEHUA
Kap6aMu/ia 3aMeJJIsICTCS U I'€JIb HE OOpa3yeTcsl.

DKCIIEPUMEHTAIBHBIE JAHHBIE ITOKA3BIBAIOT, YTO
renb 10%-ro pabodero pacTsopa CTAHAAPTHOT'O
TEPMOTPOIHOI'O COCTABA, KOTOPBIF COAEPKUT
30% OKCHUXIOpH/1A ATIOMHUHUA U 70% KapbamMua,
npu remneparype 90 °C 061a/1a€T HEBBICOKOM
BA3KOCTBIO, B MOMEHT O6PA30BAHUS I'€JId
BSI3KOCTD COCTaBJIIET OKOJIO 150 mIla-c, HU3KOH
TEPMOCTAOUIBHOCTBIO HE 60JIEE 5 CYTOK U
BPEMEHEM I'eJICOOPA30BAHUS OKOJIO 4 4, 4YTO
HEZOCTATOYHO JIJISI CO3/JaHUSI pABHOMEPHOM 6€3
Pa3phIBOB OTOPOYKH PEATCHTA B IIJIACTE.

C LIEJIBIO YIYUIIIEHUSI OCHOBHBIX
TEXHOJIOTUYECKUX CBOHUCTB TEPMOTPOIIHBIX
COCTABOB HA OCHOBE OKCHUXJIOPU/IA AJIIOMUHUS U
Kap6amuza Ha 6a3€ UCITBITATEIbHOM 1a60PATOPUM
OO0 «HIIIT «HedTeCepBuCKOMIIIEKT> COBMECTHO
¢ OO0 «CuHTE3» OBLIN IIPOBEACHBI UCCIEOBAHU A }
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U pa3paboTaHbl COCTABBI HA 643€ OKCUXJIOPU/IA
AJIIOMUHUSA. B OCHOBE pa3pabOTaAHHBIX COCTABOB
JIEXKUT CO3/1aHHUE IPOCTPAHCTBEHHON PEIIETKU
HOCPEACTBOM KOBAJIEHTHO-KOOPAUILIMOHHOMU
CBS3U MEX/Y CIIETUATIBHO NOAOOPAHHOM
HU3KOMOJIEKYJIIPHON NOIUMEPHOI TO6ABKOU,
KOTOPAsI XOPOIIO PACTBOPUMA B PACTBOPAX
OKCHUXJIOPHU/]A ¥ NOJTMOKCUXJIOPU/IA AJTIOMUHU S, U
MOHAMU AJIIOMUHUA. B pe3ybraTre 00pa3oBaHUs
NPOCTPAHCTBEHHOM PEMIETKH 3HAYUTEIBHO
YBEJIMYUBAIOTCS PEOJIOTHUECKUE CBONCTBA
06PA3YIOMIErOCH I'eJIs, 4 TAKXKE IOBBIIIAETCS €TO
TEPMOCTAOUTBHOCTb.

MexaHU3M JEUCTBUSA OOBIYHBIX TEPMOTPOITHBIX
COCTABOB 3aK/II0YAETCA B T POINU3E KapOaMuaa
¢ obpasoBanueM ammuaka u CO,, 9TO BEET K
HOBBIIIEHUIO PH pacTBOPA B JIACTE 34 CUET €TO
TEIJIOBOU SHEPIUHU UJIN SHEPTUU 3AKAUNUBAEMOTO
TEIIJIOHOCUTEJIA COITIACHO CXeMe [3]:

(NH )-CO +H,0 — 2NH, + CO,1
NH,+H,0 — NH,OH
3NH,OH +AICl, — 3NH Cl+Al(OH),|

IIpu pH = 3,8—4,2 n1pouCcXOAUT MI'HOBEHHOE
06pPa30BaAHUE HEOPTAHUUECKOI'O I'eJIsl U3
TUJPOKCH/IA AJIIOMUHUS BO BCEM OOBEME PACTBOPA
[3]. B BOZHOM cpee ruIpOKCU, AJIIOMUHUSA
JUCCOLIMMPYET HA AKBATHPOBAHHBIE HOHBI, KOTOPBIE
TUJPOIU3YIOTCS COITIACHO cXeMe [4]:

(Al (H,0) ) (Al (H,0), OH)* + H
(Al (H,0), OH)** « (Al (H,0),, (OH) )* + H*
(Al (H,0), OH)* < (Al (H,0), (OH) ) + H*

B o6nactu pH < 3—4 1IOMUHUPYET TPEX3APAJHAAL
(opma ATIOMUHUS, KOHIIEHTPAII U KOTOPOMU C
HOBBIIIEHUEM PH CpPE/Ibl YMEHBIIAETCSA B CTOPOHY
HEUTPAITBLHON (POPMBI ATIOMUHEA [4]. TToaTOMY
B MOMEHT OO6PA30BAHUS T'UAPOKCH/IA AJTIOMUHUSA
npeobnagaet TpexdasHadg aAKBATUPOBAHHAA (POpMaA
AIIOMUHU S, KOTOPAs MOXKET B3AUMOJEUCTBOBATD C
TUJPOKCHUJIBHBIMU I'PYIIIAMU HOTUMEPHOI TOOABKH
HOCPEACTBOM KOBAJIEHTHO-KOOPAUHAIITUOHHON
CBSI3U C OOPA30BAHUEM IPOCTPAHCTBEHHON

@
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Pucynok — 1 Cxema oopasosanusn
npocmpancmeennoil pememxu

pewmeTtku (puc. 1)

B pesynbrare 06pa3oBaHus IPOCTPAHCTBEHHOM
PEUIETKU TPOUCXOIUT APMHUPOBAHUE U YBEJIMUYECHUE
CTPYKTYPHO-MEXAHUUYECKUX CBOMCTB I'€JIs.

W3 T1261. 1 BUOHO, 9TO CO3TaHUE
OPOCTPAHCTBEHHON PELIETKH ITIOCPEICTBOM
KOBAJICHTHO-KOOPAUIIMOHHON CBSI3U MEXKY
CIIELIMAJIBHO NOJOOPaHHON NOIUMEPHOM JOOABKOH

66 no 4 (82) dexabpb/December 2022

1 MOHAMMH AJIIOMUHUA, YBC]II/I‘-II/IBECT BA3KOCTb I'€JIA C
150 mITa ¢ mo 1000 mI1a ¢, a TepMOCTA6UIBHOCTS C 5

110 30 cyTok nnpu Temneparype 90 °C.
JononHuTtenpHO 661 pa3paboTaH 6e3

KapOaMUAHBINM COCTAB HA OCHOBE OKCUXJIOPUJA
AJIIOMMHMA C HU3KOMOJIEKYJIIPHOU IIOJIMMEPHOU

no6askor I'esien H (TY 20.59.59-042-69872736-

2021) pna yennosui Ypano-IIoBosKes, rae
IJIACTOBBIE TEMIIEPATYPBI HE NpeBbpImaroT 50 °C

ITpu paspabortke I'esteH H 6611 TOJO6pPaH KOMILIEKC

pH-peryisTopos, HO3BOJISIONIUX 3aITYCKATD

resaeo6pa30BaHE B YCIOBUAX HU3KUX TEMIIEPATYD.

Taonuya 1 — Xapaxmepucmuxu paspadoomantoLx

COCMaegoe6 Ha 6a3e OKCUXA0PUOa AItOMUHUA C
HUSKOMONCKYIAPHBIMN ROAUMEPOM

lenen
H Complex
Ty ki
20.59.5 | (TY20.59.
9-042- | 59-014-
698727 | 69872736-
36- 017)
2021)

C
Tenen T
(T¥20.59.59-032-
69872736-2020)

Tenen 13
(TY 2163-009-
69872736-2016)

HanmenoBanne
NOKAIATENA

Tepmoro

Mapka

H(TY

2163-
008-

7024070

5.09)

Pabouan
KOHUCHTPALIA 5 10 5 10 5 10
peareHTa B

pacteope, Yo Mace.

10

Hanuuue

HET HET a
HANOIHHTEIA & i

HET HET

HET

IMnact-komnexTop Huzko | Husko | Beicoko | Beicoko | Husknp

Huzkonpo
HENOAL: np. np. np. np.. OH. H.

Huzkonp

OH.

Inacrosas

TeMnepaTypa

Henons3osanus, °C

60-120 | 60-120 | 60-120 | 60-120 0-60 60-120

60-90

BaskocteoOpasyio
LErOCH e
HABHOPOBHIKOINME

Tpe

SV-10, mIla*c, ne
MEHEC

-90°C

-30°C

250 1000 250 1000 - 500
- - - - 1000 -

250

Bpems

reneobpazosanns
NpH TEMIEPaTYpe,
4, HEC MCHCE 12 12 12 12 - 8
-90°C - - - - 16 -
-30°C

TepmocTabHIBHOCT
b, CYT, HE MEHEE

-90°C 30 30 30 30 . 30
-30°C - - - - 30 -
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KucnortHana HedpTeBbITECHAIOWAA KOMMNO3ULUA HA
OCHOBE TPeXKOMMNOHEHTHON CUCTeMbl «IFfILLePUH -

OopHan KucnoTta - Kapbamupg»

M.P. lllonuaoxos, JI.K. Axryuuna, B.B. Kozxos, ®I'BYH HHcTuTyT xXumunu Hed T CO PAH, ®TAOY BO <HariuOHaJIbHBII

HCCIEI0BATENbCKHUH TOMCKHI IOCYJapCTBEHHBIH YHUBEPCHTET>

OCOOEHHOCTAMH COBPEMEHHOI'O 9TAIA
He(TETOOBIYH ABIACTCS YTKETIECHUE
JIOGBIBAEMOT'O CBIPBS HA (DOHE BO3PACTAHUSA
JIOJIA TPYAHOU3BIIEKAEMBIX 34I1ACOB HE(PTEN U3
HU3KOIMPOHUIIAEMBIX TEPPUTEHHBIX M KAPOOHATHBIX
KOJIEKTOPOB. Hanbonee KpynHBIMU 3a[1ACAMU
TSIKEJION U BBICOKOBSI3KOM HEPTU PACIIOIATAIOT
Kanazna u Benecyaiia, 3HaUUTEIbHBIC 3AI11ACHI UMEIOT
Taxke Mekcuka, CIIIA, Poccus, KyseiT u Kuran. Ha
TEppUTOpUHN POCCHM 3a1aCbl HEPTHU C BAZKOCTBIO
6osee 30 mIlasC COCTABIAIOT 7,3 MJIP[L T, 6OJbIIAS
4aCTb KOTOPBIX COCPENOTOYEHA B PECITYOIIMKAX
Komu n Tatapcran, TIomeHcKon obnactu. [Toatomy
BOIIPOCHI Pa3Pa0OTKU TAKUX 3AM1ACOB OOJIAAAI0T
BBICOKOM aKTYaJIbHOCTBIO. B 06/1aCTHU TOBBIIIIEHUSA
He(MTEOTIAYHU TSKEIIBIX U BBICOKOBI3KUX HE(PTEN
OCTA€ETCS AKTYAJIbHBIM HAIIPABJIEHUE, CBA3AHHOE
C pa3pabOTKOM HOBBIX TPOTI'PECCUBHBIX (DU3UKO-
XUMHUYECKUX TEXHOJIOTUI, OCHOBAHHBIX HA
BBEJICHUH B IJIACT PA3JIMYHOIO POJA KOMITO3UIIAN HA
OCHOBE XMMUYECKUX PEATE€HTOB [1-5].

B nocnegHme rofpl B 3apy6eKHBIX TUTEPATYPHBIX
WCTOYHHUKAX MTOABUIMCH CBEJIEHUA OO UCTIBITAHUH
Y IIPUMEHEHNH B JTAOOPATOPHBIX YCJIOBUAX
INIYOOKUX 3BTEKTUUYECKUX pacTBopurenei (I'OP) mia
WHTEHCU(PHUKALINH NTPOLIECCOB HE(PTEBBITECHEHUSA
[6]. TOP o6magatoT ceruuIeCKMMU CBOMCTBAMH.
OHH UMEIOT 60JIEE HU3KYIO TEMIIEPATYPY IIJIABIECHUA
MO CPABHEHHIO C TOYKAMHU IUIABJIEHUSA OTAETBHBIX
KOMIIOHEHTOB 34 CYET KOMIUIEKCOOOPA30BAHUA
U IEJIOKAIU3A1IUU 3APA/14, TPOUCXOIAINX
NOCPEACTBOM BOJOPOAHBIX CBA3€M. OJJUH 13
KOMIIOHEHTOB BBICTYHAET B POJIM AKLIENITOPA
BOJOPOJHBIX CBA3E, JPYTrOf KOMIIOHEHT ['OP —
JIOHOD BOJIOPOJIHBIX CBA3EH [7].

B pa6oTe npeacTaBIeHbl PE3YILTATEI
UCCIEN0BAHMS OMHAPHBIX cUCTEM ['OP «60pHas
KHUCJIOTA — KapO6aMu/ip, «00pHAS KUCJIOTA —
IVIMLIEPUH» U «IJIMLEPUH — KapOaMU» U TPOUHONU
CHUCTEMBI «IJIULEPUH — KapOaMu/J| — 6OPHAS KUCIIOTA»,
JIEXKAINX B OCHOBE KUCJIOTHOM HE(PTEBBITECHAIOMIEHN
KOMIO3UIUH.

L1 uccneioBaHus (pa3oBOro PABHOBECHU A
OuHapHBIX cucTeM 'OP roToBrin cMecu
KOMIIOHEHTOB B MOJIBHOM OTHoOImeHuu 1:10 = 10:1
C IOCJIEIVIOMNM HarPEBAHNEM U OTIPEICTICHHUEM
TEMIEPATYPHI IIJIABICHHUS WJIH KPUCTAIIN3AIIHN.

Taxk, 6GMHApHAA CUCTEMA «OOPHAAI KUCJIOTA —
Kap6amMu/l> Mpu cooTHOMmeHnnH 60% moit. (NH,),CO
1 40% moi. H,BO, nMeeT O/jHy TOYKY SBTCKTHUKU
ripu 67 °C. BuHapHast CUCTeMa «GOPHAs KUCIOTA
— Kap6amuy asiseTcsa 'OP, B KOTOpoM 60pHas
KUCJIOTA SABJISIETCA AKLETTOPOM NIEKTPOHHOM Naphl
JIOHOPA, 4 Kap6amMus; — JOHOPOM SJIEKTPOHHOMH MAPBI

(ocHoBaHuEeM JIbIOUCA). [171s1 GUHAPHOM CUCTEMBI
«IVIMLEPUH — 60PHAA KUCJIOTA» XAPAKTEPHA OHA
TOYKA IBTEKTUKU IPU MUHYC 26,5 °C 17151 COCTaBa
70% moJ1. rmutiepyuHa U 30% MO OOPHOI KUCIOTHL
B GuHApHOM CUCTEME «ITIULEPUH — OOPHAS
KUCJIOTa» OOPHAS KUCIOTA ABIAETCS AKLETTOPOM
3JIEKTPOHHOI MAPBI JOHOPA, 4 ITTULIEPHH SBJIAECTCSA
JIOHOPOM 3JIEKTPOHHOMU ITAPbl, KOOPAUHUPYIOMUM
pacTBOpUTEIEM. B pE3ynbTaTe N3 OMHON MOJIEKYIIbI
OOPHOU KHUCJIOTHI U IBYX MOJIEKYJI ITTULIEPHUHA
06pa3yeTCs MOJIEKYIA KOOPAUHAIIMOHHOTO
COEAMHEHUS — ITTULIEPUHOOPHOU KHUCJIOTHL, Ha
4JETBIPE NOPAJKA O0JIEE CUIIBHOM, YeEM OOpHAs
KUCIOTA. [MHIIepuHOOPHAA KUCIOTA ABIAETCS
OCHOBOM KHCJIOTHOM KOMIIO3ULIMU C MAKCHMYMOM
Oy epHOI EMKOCTH B KUCI0U obnactu pH. s
OMHAPHON CUCTEMBI «IVIMLIEPUH — KAPOAMU/JI»
XAPAKTEPHA OJIHA TOYKA IBTEKTUKHU 6€3 00PA30BAHUS
XUMUYECKUX COEUHEHU IIPU TEMIIEPATYPE
KPHUCTAILTU3AIUHU MUHYC 26,8 °C 15t cocTasa 60%
MOJL ruLepuHa 1 40% Mo KapoaMmuaa. buHapHas
CHUCTEMA «ITIULEPHUH — KApOAMU/]> TAKXKE ABIACTCA
I'OP, B KOTOPOM KapOaMUJ ABJIAETCSA JOHOPOM
BOJIOPOJHBIX CBA3EH, 4 ITIULIEPHUH — AKIIETTOPOM
BOJOPOJHBIX CBA3EI.

JJ1s1 TPOMHOMI CUCTEMBI «IJIULIEPUH — OOpHAs
KUCIOTA — KApOaAMH/I» IIPU COOTHOMIEHUAX
KOMITOHEHTOB (18% 60pHOI KMCIOTHL, 38%
KapOamu/a u 44% riuuepuHa), COOTBETCTBYIONUX
3BTEKTUYECKOMY COCTABY B OMHAPHBIX CUCTEMAX,
TEMIIEPATYPA KPUCTAJUTU3ALUHU CYIIECTBEHHO HUXKE
U cocTaBseT MUHYC 36,8 °C (puc. 1).

CyHyO,
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KA — kapbamuo; In — enuvepun;
BK — 6opras kucioma

Pucynox 1 - Pa3oean ouazpamma
MPexKoOMnOHEeHMHOU CUCIREMDbL «2NUUEPUH —
Kapoamuo — 60pnan Kucaoma»
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TPEXKOMIIOHEHTHAS CUCTEMA «IJIULIEPUH —
OOpHAs KUCIOTA — KapbaMu/i» apingaeTcs [OP, B
KOTOPOM 60pHAs KMCJIOTA SIBISETCA AKLEITOPOM
JIEKTPOHHOI NaPbI IO OTHOMIEHHUIO K ITIULIEPUHY
U KapOaMUzy, KapoaMu/l sBIsETCI JOHOPOM
JIEKTPOHHOI MaPbI IO OTHOMIEHUIO K GOPHONU
KUCJIOTE U JOHOPOM BOJOPOJHBIX CBA3EH IO
OTHOIIEHHUIO K [NTULIEPUHY, TTIULIEPUH SBJISIETCS
JIOHOPOM 3JIEKTPOHHOM MAPHI J1JIs1 OOPHOU KUCIOTHI U
AKIIENITOPOM BOJOPOJHBIX CBSI3€H IO OTHOMIEHHIO K
KapOamuy.

Takum 00pa3oM, B pE3yJIbTATE IOCTPOECHUSA
Y U3YUYEHUS JUATPAMM (PA30BOTO COCTOSTHUSA
OMHAPHBIX CUCTEM «OOPHAS KUCJIOTA — ITINLIEPHUH>,
«GOpHAsA KMCJIOTA — KapOaMUy» U «ITTULEPUH —
Kap6aMH/I» YCTAHOBJIEHO, YTO JIJIS KAXK/IOU U3
HUX X4aPAKTEPHA OJIHA TOUYKA 3BTEKTUKH (O€3
06pa30BAHNA XUMHUYECKHUX COEJUHEHUN).

CaMyI0 HU3KYIO TEMIIEPATYPY IIABIEHU IPU
3IBTEKTUYECKOM COOTHOIIEHUYU KOMIIOHEHTOB UMEET
CHUCTEMA «KaAPOAMUJL — ITTULIEPHUH>, TEMIIEPATYPA
KPUCTALIA3ALTUU KOTOPOI COCTABIIAET MUHYC

26,8 °C. J7151 TPOMHO CUCTEMBI «[TIULICPUH —

OOpHAs KUCIOTA — KApOaMU/I» IPU COOTHOMIEHUAX
KOMIOHEHTOB, COOTBETCTBYIOIINX 9BTEKTUYECKUM B
OMHAPHBIX CUCTEMAX, TEMIIEPATYPA KPUCTAJUIN3ALUN
CYyHIECTBEHHO HHUKE M COCTABIAeT MUHYC 38,9 °C. Ha
€€ OCHOBE MOKHO ITOJIYYUTb HU3KO34CTBIBAIOILYIO
JKHJIKYIO TOBAPHYIO (POPMY KUCIIOTHONU
HeMTEBBITECHSIIONECH KOMIIO3ULTU . VICcCnenoBaHnEe
Juarpamm pa3zoBOIroO PABHOBECH S OUHAPHBIX
CHCTEM NO3BOJAET IMOJIYIYUTh TPEXKOMIIOHEHTHBIE

CHCTEMBI C 33/IJAHHBIMU CBOUCTBAMH, B YaCTHOCTH,
TEMIIEPATYPOU 3ACTHIBAHUA.

PaboTa BBINOIHEHA B PAMKAX I'OCYAAPCTBEHHOI'O
3amanusa MHCcTuTyTa XuMnu HE(pTH CHOMPCKOTO
oTaenenns POCCUICKON aKaIEMUU HAYK,
(PpHUHAHCUPYEMOTO MUHHUCTEPCTBOM HAYKU U
BBICHIEI'O OOpa3oBaHus Poccurickor denepannu
(HHMOKTP Ne 121031500048-1).
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NccnepoBaHue CONAHOKUCIIOTHbIX COCTaBOB
AN NPUMEeHeH s B KapOOHAaTHbIX KOJIJIEKTOpaXxX

I.C. AyGHHCKHI, Y(PHMCKHI rOCyJapCTBEHHBIH He(TAHOM TEXHHIYECKHH YHHBEPCHTET

3a Bpems pa3paboTKU HEPTAHBIX MECTOPOXKICHUMN
B Poccurickoit defiepariny 3amacsl HE(PTH U Ia34,
MPUYPOYEHHBIE K TEPPUTEHHBIM KOJIJIEKTOPAM,
U3BJIEKATINUCH C ”THTEHCUBHOCTBIO OOJIBIIIEH, UYEM U3
KapOoOHATOB. B HacTos11EE BpEeMs 6ObIIAS YACTh UX
UCTOILEHA U HA IIEPBBIN MIJIAH HAYUHAIOT BBIXOJUTh
3aMaCchl HE(PTU B KAPOOHATHBIX KOJIEKTOPAX. O6bEM
JIOOBIYY HE(PTU U3 3AJIEKEN B KAPOOHATAX HAPACTAET.
3aJie’ku B KApOOHATAX UMEIOT CJIOKHOE I'€OJIOTUYECKOE
CTPOEHHUE, 3a9ACTYIO B HUX COAECPXKUTCS HEPTH
THOBBIIIICHHOU BA3KOCTH U BBICOKOBSI3Kas1. Crieriuduka
CTPOEHMS 3AJIEXKEN B KAPOOHATAX BEIHYK/IAET
NPUMEHATH CTUMYIUPOBAHUE IPUTOKA (PIIOUIOB B
CKBAKUHBL

HccnepoBaHue BO3AEHUCTBUS COMSTHOKHUCIOTHBIX
COCTABOB Ha KAPOOHATHI UMEET OOBIIOE HAYYHO-
MNPAKTUYECKOE 3HAYEHHE, T. K. COTITHOKHUCIOTHBIE
06paboTku (CKO) Bcerga 6p1H B PsITY OCHOBHBIX
METOJOB UHTEHCU(PUKALTUU JOObaN HepTH (MUIH) 13
KapOOHATHBIX IUIACTOB [1, 2, 3]. ONBIT UHTEHCU(DUKALTUN
MPUTOKA U3 KAPOOHATHBIX KOJUIEKTOPOB C IIOMOIIBIO
CKO nokasaiji, 9To yCIEemHOCTb OOPabOTKH
npu3aborHor 301k racta (I13I1), npupocTt nebura
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HEPTHU 3aBUCAT OT I€OJIOrO-(PU3NIECKUX YCIIOBUN, HA
3(pPEKTUBHOCTBD BIUAET PsAJL (DAKTOPOB, BAXKHEUIINE U3
KOTOPBIX:

— KpatHOCTb U B CKO (cTanzapTHasd,
EHOKUCIO0THAs, [TAB+CKO, 06pabdoTKa
«3AMEJIEHHOIM» KUCJIOTOI, C OTKJIOHUTEJIEM, U T. [1.);

— T€oNIOro-(PU3NIECKUE OCOOEHHOCTH IIACTA
(KOJJIEKTOPCKHUE XAPAKTEPUCTUKH, CMAYHUBAEMOCTD
UT. 1),

— napameTpsl TeXxHONOruM CKO (aBlIeHNE 3AKAYKH,
06bEM PACTBOPA KUCJIOTBI, COAEPKAHNE KUCJIOTEI B
PacTBOpPE U T. 11.);

— TEKYIIHE ITOKA3ATENN PA6OTHI CKBAXKUHBI U B
LIEJTIOM 3JIEXKU (TEKYIIEE IUTACTOBOE AABJICHUE,
OBGBOJHEHHOCTDb IPOAYKIIUH U T.]1.)

DpdexrnsHOCTh CKO NIPSAMO 3aBUCUT OT ITTyOUHBI

OXBA4T4 IUIACTA AKTUBHBIM KUCJIOTHBIM COCTABOM.

Imy6buHa IPOHUKHOBEHHUA 3ABUCHT OT CKOPOCTU

pearnpoBaHMUsA KMCJIOTHOI'O AT€HTA C TOPHBIMH

nopogamu. CKOpoCTb (PUIBTPALINU IPOJYKTOB

PEAKIIMH BIVIYOb IIACTA ONIPEJENAET CKOPOCTD

PEAKIINU KUCJIOTHI C KAPOOHATHOM ITIOPOJOH, 4 3HAUMUT,

adpexruBHOCTb CKO 33/12€TCA IPOHUKHOBEHUEM
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IPOAYKTOB KUCJIOTHOM PEAKLIMU B MATPHUILY IOPOJBL COJITHOKHCJIOTHBIM COCTAB, COACPKAITNH E
Matas y6HHA IPOHUKHOBEHUS AKTUBHOT'O 3aMeJIJINTENb HA 6a3€ CUJIMKATA. <
KUCJIOTHOI'O COCTABA B TPEIIMHBI U IIOPHI IIJIACTA Pe3ybTaThl OLIEHUBAIN 10 IIPUPOCTY oN
CHJIBHO OIrPaHUYUBAET 3PPHEKTUBHOCTH CKO. MIPOHUITAEMOCTHU 06PA311a IOCTIE TPOKAYKU <
Kax mpasuiio, aTa mybuHa He 6omnee 0,6+1,0 M, 310 KHCJIOTHOT'O COCTaBa. MIcCieIoBaHU S TOKA3aIY, M
OOYCIIOBIMBAETCA PACTPATON PEAKTUBHON AKTUBHOCTH YTO COJITHOKUCIOTHBIH PACTBOP MPAKTUYECKU @)
B OJIMDKHEN 30HE IUIACTA BOKPYT CKBA’KUHBL, YTO BCET/A IBUKETCS YEPE3 BBICOKOIIPOHHUITAEMbIC =
OPUBOAUT K OBICTPOMY HAAEHUIO 3(P(PEKTUBHOCTH KaHAJIb], TPEIIMHBI MU KABEPHBI, CHJIBHO YMEHBIIIAS Lp_..)
MHOBTOPHBIX 06PA60TOK. CHHMYKEHUE HHTEHCUBHOCTH 3(PPEKTUBHOCTD KUCTIOTHOH 06PA6OTKH, HIOCKOJIBKY =
PacTBOPEHUS KAPOOHATHOU MATPHUIIBI KUCJIOTHBIM HOBBIC (DHUJIBTPALIMOHHbBIEC KAHAJIBI 0OPAa3yIOTCS B 2
Ar€HTOM IO3BOJISET COXPAHATD AKTUBHOCTD 3HAYUTEIHHO MEHBIIIEM KOostrdecTse. [IpoBeieHo 36 g
KUCJIOTBI U HAPACTUTD INTYOUHY €€ IPOHUKHOBEHUS UCCIEA0OBAHUN BO3/ICHICTBUS KUCJIOTHOI'O COCTABA HA =
B IIPOJYKTHUBHBIN IJIACT JIMOO «OTKJIOHUTD> KapOOHATHBII 06pa3ert u3 HUX 16 pas mpou3oIes J
KUCJIOTHBI COCTAB B HEBBIPAOOTAHHBIC MTHTECPBAJIbI npopsiB KC ¢ Hayaia 06paboTKY, T. €. KUCJIOTA =
U BO3JIENCTBOBATDb HA HUX [1, 2, 3,4, 5], 1OBbIIIAA IIPOXOJUJIA I1O KEPHY Yepe3 CyIIEPIIPOHULIAEMbIN ’e‘
adpextuBHOCTL CKO. KAaHAJL YCTAHOBJICHO, YTO HAUOOJIBIIEE YBEIUYECHHE E
Bl MCCIEOBAHBI OOPA3I1IBI KAPOOHATHOTO MPOHUIIAEMOCTHU HAOTIOAAETCS IIPU MAKCUMAJIBHOM
KOJUIEKTOPA C KAPOOHATHOCTHIO CBBIIIE 90% (CpeaHUI OXBA4T€ ITyCTOTHOT'O IIPOCTPAHCTBA 0Opa3Lia
KapOOH 3amaj1a PecriyOmuky BamKkopTOCTaH). KUCJIOTHBIM BO3/icCTBHEM. CUIIBHEE ITOT 3(PHEKT
CKOPOCTDB PEAKIINH U3MEPAIACH B CTATUYECKUX U npossuica npu KC+3 u KC-0. Boaaertictsue KCHIAB
JUHAMUYECKUX YCJIOBUAX IO BEJIMYUHE IOTEPU BECA OKa34J10Ch MAI03(P(PEKTUBHBIM BHE 3aBUCIMOCTHU OT
PU U36BITOYHOM U ATMOC(HEPHOM JJaBJIEHUM. [Tpu 3aKagyaHHOro 00bema KCHITAB 1 CKOPOCTH €0 3aKA4YKUY,
3TOM IPHUHATO BO BHUMAHHUE, YTO OOBEM KUCJTOTHOT'O 4 B TPEX AKCMIEPUMEHTAX PE3YIBTAT OTPULIATEIBHBIN —
COCTaB4, CKOPOCTD €TO PEAKIINU C MUHEPATIBHBIM YMEHBIIIEHUE TPOHULIAEMOCTH KEpHA. JIyamuit a(phext
CKEJIETOM, BH/| (PUIIBTPALIUU CYIIECTBEHHO BIUAIOT HA nosnydeH ¢ KC+3.
3(pPEKTUBHOCTDL O6PA6OTKU OOPAZLIOB HOPOADL [ Hanpumep, B yCJIOBUAX HE(PTAHBIX 3AJIEXKE B
CO3/JaHUA YCIIOBUI CTATUYECKOM PEAKIIMU PACTBOPA KapOoHaTax, pazpadarsiBacMbix HITTY «TylimazaHePTh,
pu 06pabOTKE KEPHA HEOOXOJUMO, UTOOBI OOBEM ETO npumMmeHeHue KC+3 (B Ka4eCTBe 3aMEJINTEIIA
OBLI paBEH OO'bEMY IIOPOBOI'O IPOCTPAHCTBA. ClieiyeT UCIIOIb30BAH XJIOPU/L AJIIOMUHUA) B IS THU JOOBIBAIOMUX
3AMETHUTB, UTO YBEJINYCHUE OO'BEMA IIPOKAYAHHOI'O CKBA>KHMHAX ITO3BOJIWJIO YBEJIMYUTD JEONUT HEPTH B
COJIAHOKHCJIOTHOI'O PACTBOPA YE€PE3 NOPUCTYIO cpenHeM Ha 2.4 T/CYT.
cpeny nosbimaeT 3p@erT 06padboTKU. JJabopaTOpHBIE MO>HO CIe/1aTh BbIBOZ, YTO PErYIMPOBAHUE
IKCIIEPUMEHTHI C COJISIHOM KMCJIOTOM M KAPOOHATAMY, CKOPOCTH PEAKIINY KHCJIOTBI C KAPOOHATHOM
NPOBEAEHHBIE TPU TeMIieparype 29 °C 1 JaBJICHUN MOPOAOH, JOCTUKEHUE PABHOMEPHOTI'O U INTyOOKOTI'O
8,0 MIla, moka3anin, YTO CKOPOCTb PEAKIIUU npoHuKHOBeHWA KC B IVIACT ITO3BOJIAET JOCTUTATh
YBEJIMYHBACTCS IIPU POCTE KOHLEHTPAIIUH KUCJIOTHI ycnemHocTu CKO. Tpebyercs agantanus KC K reoynoro-
J10 22+28%, a 1ajiee CHUMKACTCS. DKCIIEPUMEHTHI C (PUBNUECKUM YCIIOBUAM KOHKPETHBIX 3AJIEXKEN. YUET
KapOOHATHBIMH KEPHAMU IIPH JABJICHUSIX IPOKAYKHU MOJYYEHHBIX PE3YJILTATOB IpU NposeaeHnun CKO
10, 15 1 20 MIIa u temneparype 100 °C, ¢ 10-MUHYTHOH MOBBICUT YCIEMHOCTD IIEPBUYHBIX U BTOPUYHBIX CKO,
BBIJIEPKKON HA PEAKIIUIO ITOKA34JIN, YTO IIPH MO3BOJIUT OOECIEYUTD O0see APPEKTUBHOE U ITOJTHOE
MOBBIIIEHNH IABJIEHUA CHUXKAETCA CKOPOCTD PEAKIINUH, U3BJIEYEHUE 3ATTACOB HEPTH N3 KAPOOHATHBIX IIJIACTOB.
4 MAKCUMAJIbHAS BEJIMYMHA €€ CIBUT'AETCA B CTOPOHY Padora nopaepxana MUHHUCTEPCTBOM HAYKH U
MEHBIIEN HAYAJIbHOM KOHLIEHTPAITUU COJITHON KMCJIOTBI BBICIIETO OOpa30BaHUsA Poccuiickoi defepariu rno
B pacTBOpE. TaKOE ABJIEHUE OOBSICHSCTCS 3aBUCUMOCTBIO cornameHuio Ne 075-15-2020-900 B paMKax IpOrpaMmbl
CKOPOCTHU PEATUPOBAHUSA COJIAHOKNUCIIOTHOT'O PACTBOPA passuTug HIIMY.
C KapOOHATAMH OT KOHIIEHTPAIIMH KUCTIOTHI B PACTBOPE
1 OT CKOPOCTH TP Py3UH AKTUBHBIX MOJICKYJT K NINTEPATYPA

—_

. AHppees A.B 1 ap. TexHOnormm MHTeHcMduKaumm NpmuToka
13 UJI0XXHOMOCTPOEHHbIX KAPOOHATHbBIX MIACTOB Ha OCHOBE
KMCNOTHOrO BO3AencTBUS: MoHorpadus / A.B. AHgpees, I.C.

MOBEPXHOCTH UCCJICIYEMOr'o 06pasiia mopoysL. To
€CThb POCT AABJICHUSI CTIOCOGCTBYET Oy THUMOMY

TOPMOKEHUIO TIPOIIECCA HEUTPATHUZAITUU KUCTIOTHOTO Jy6uHckui, B.B. MyxameTwwuH. — Yoa: U3a-so YTHTY, 2016.- 182 c.
COCTaBa, TAKXKE JOIIOJIHUTEJIbBHO CMEIIACTCA MAKCHUMYM 2. AHTUNKWH FO.B. NHTeHcbMKaumsa aobblum HehTH 13
CKOPOCTHU PEAKIIMU B 30HY HAYAIbHOM KOHIIEHTPALIUU BbICOKOOOBOJHEHHBIX KapOoHaTHbIX nnacros // HO.B. AHTUMMH,

A.B. llbiceHkos, A.A. Kaprios, P.M. TyxTees, PA. N6paes,

KHCJIOTBI B PACTBOPE OT 18% 1 HIKeE. :
H0.H. CreHeukuH // HedTsaHoe xo3s1cTBO. — 2007. — N2 5. — C. 96-98.

AMHAMIYECKHE NCCE/I0BAHNS OGPAGOTKH 3. JlbiceHkoB A.B. IHTeHcndmKaums npmutoka HehT 13
COJISTHOKHCJIOTHBIM PACTBOPOM HE(DTCHACHIIICHHBIX rMapodobusnpoBaHHbLIX KaPBOHATHBLIX KONNEKTOPOR C BbICOKOM
KapOOHATHBIX OOPA3LI0B, IPOBOAM/IN C TPEMS TUTIAMU obBoaHeHHOCTbIO / A.B. JlbiceHkoB, t0.B. AHTUMUH,

KHUCJIOTHBIX COCTABOB (KO): tO.H. CreHnukmH // HedTaHoe xo3a1cTBo. — 2009. — Ne 6. — C. 36-39.

4. Angpees B.E. 1 ap. InsaiiH n peannsaums TexHonorum
BO3[€MCTBUS Ha KAPOOHATHBbIV KONNEKTOP C UCTONb30BaHUEM
«3amepnuTens» Kuaotel / B.E. AHgpees, I.C. JyOuHckuniA,

— KC-0 — 15%-HBbI1 CONSTHOKHUCIOTHBIN COCTAB;
— KCHITAB — 15%-HBbIM KOMIIO3UIIUOHHBINA

COJITHOKMCTIOTHBIH COCTAB, CONEPKATIII K.M. ®&épnopos, A.B. AHapees // Mpobnembl coopa, NOArOTOBKM U
KaTuOHOAKTHUBHOE ITAB (KITAB); TpaHcnopTa Hed TV 1 HedTenpoaykTos. —2014. — N2 2 (96). —
— KC+3 — 15%-HbIi1 KOMITO3UITUOHHBIH C.5-14.
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npeobpaxatowmi Bce
BHYTPMCKBaXXMHHbIE paboTbl




« = Odwmc 8 Mockse:

= +7 (495) 663-31-07
Ocpuc 8 CypryTe:
+7 (3462) 556-322
Odwmc 8 HosBpboke:
+7 (3496) 423-100
L1 www.packer-service.ru
C info@packer-service.ru

Mapaenuyeckuit paspeiB nnacra
Hydraulic fracturing

Yenyru ¢ ycraHoekamu NHKT
Coiled tubing services

OcBoeHue CKBaXXWH a3oToM
Well gaslifting

3aKaHuynBaHWe CKBaXWH
Well completion

MakepHbIA cepBUC
Packer service

JNoeunbHbIE Paﬁ'ﬂThl
Fishing operations

Cynepeanavur npu TKPC, oceoeHun,
PN v MHKT
Workover, CT & fracturing supervising

* nakepHoe obopypoBaHue

» obopypoeanue gna MHKT

- obopyposanue gna MITPMN

* Gppe3epHbIil MHCTPYMEHT

« YyCTLEBOE W CKBaXXMHHOe obopypoBaHue

m;- packer-tools.ru, contactfdpacker-tools.ru
ma—
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Haw aBTOpCKMMA aKTUB

Kak y BCAKOr'o )XypHaJa, y «BpeMeHu
KonTIO6HHTa. Bpemenu I'PIT» ecTb
penaKiy, rje COBEpIIaeTCs TAMHCTBO
HOATOTOBKH MAaTEPHUAJIOB K IEYATH —
MPOUCXOIUT PEAAKTYPA — KOPPEKTYPA
— BEPCTKA, U B PE3YIBTATE BCEX ITUX
JENCTBUH TEKCTHI IPUOOPETAIOT
O(POPMIIEHHBIN BUJ, COOUPAIOTCS B KOPIYC,
KOTOPBII ¥ TIOMEMAETCA MO KPACOUYHYIO
OOJIOKKY.

Ho nsHavanbpHasg CyOCTaHIINA, KAK
CKa3aau 6bl AIXUMUKHY, materia prima —
3TO CTATBbH, TE3UCHL, UHTEPBBIO, 3AMETKU —
BCE TO, YTO BBIXOJUT HU3-TIOf IEPA ABTOPOB.
HMIMEHHO OHU MOCTABIAIOT, TPOCTUTE
3TO OINIPENEJIEHUE, CHIPBE I PAOOTHI
penaxiyy. OHU CO3/JAI0T TO, U3 YETO,
COOCTBEHHO, U JIENTAETCA TTIABHBIA IIPOAYKT
— KypHaIL [TOTOMY >KypPHAJI — 3TO aBTOPHI!

Hama PEAAKITNA TOPAUTCA CBOUM ABTOPCKHUM

aKTHUBOM. CI1acu60, 94TO BBl Y HAC ECTH,
JOpOTrUe U BEPHBIE APY3bs! Brl mogapuim
HAIIUM YHUTATEJIAM UHTEPECHBIE
NyOINKAITAY, BBI3BABIINE OOBIION
PE30HAHC. BBl IOMOIVIN )KYPHAJIy CTATh
«JIy4qIIMM NEPUOJUYECKUM U3JAHUEM

B Poccuy, 0OCcBEMaonmum nmpooaeMbl
HEPTEra30BOI'O CEPBUCA», IO BEPCUHU
ICoTA-Poccusl.

PeJaKITMOHHBIM COBETOM HAy4YHO-
MNPAKTUYECKOTO )KypHaIA «BpeMsa
KoTo6uHTa. Bpemsi TPIT» B 2016 rofy 661710
YUPEXKIAECHO 3BaHUE «JIydIIni aBTop».

B teuenue 2022 roga ceet yBujenu «BK»
Ne 79-82.

TpaAuIMOHHO HAUX JIYYIIUX ABTOPOB
MBI YECTBYEM B 3AKIIOYUTEIBHOM, 3UMHEM
HOMEpE.

IlepBbiit HOMED «BpeMeHN KONTIOOUHI'A» YXOJAIIETO

ToJa OTKPBIBAJIO IIPOTHO3HOE UCCIICIOBAHNC

PYKOBOAUTEA AHATUTUYECKOU I'PYIIIIBI
RPI Baguma Kpasena «OT/IOKEHHBIH
CIIPOC NOJAJEPKUT HE(PTECEPBUCHBIH
PBIHOK>. MHOTUE BBIBOJIBI, C/ICJIAHHbBIE

B 9TOM paboTe, U CETOH HE TTOTEPSAIN
akTyanbHOCTH. «C 2016 rofia momyauiu
PacrpOCTPAHEHHOCTD TAKUE CETMEHTEI
KOJITIOOMHI'A, KAK KOJITIOOUHT NIPU
OypEeHUHU (BCKPBITHUH IIJIACTOB) U
KONTIOOMHT 1pu 36C, B 2020 rofy Ux 05 B
(pH3UYECKOM BBIPASKEHNH COCTABHIIA 3,6%,
NPOJOJIKUB MOJIOKUTENBHYIO JUHAMUKY
(8 2019 ropy ux J0J1s1 COCTABIIsIA 2,9%).
OIHAKO ITIABHBIM JIPAUBEPOM POCTA
KOJITIOOMHT'OBBIX Olepalini B Poccuu B
JEHEXKHOM BbIpakeHuU B 2007-2020 rogax
61N oniepaniiu I'PIT, B IEPBYIO O4YEPEIb
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AnekcaHapa [anknHa

Bapum Kpasel,

OllEpali MHOT'OCTAAHUIHOTO
T'PT1 Ha HOBBIX CKBAKMHAX.

B cpeHECPOYHON IEPCIIEKTUBE
NPOU3OMAYT 3HAUUTEJIbHbBIE
U3MEHEHUS CTPYKTYPBI PIHKA
KOJITIOOHUHTA. OXUAAETCSA

pocrt high-cost-cermenTa, u
MPEXK/IE BCETO 3TO OKAXKETCA
CBSI3AHHBIM C POCTOM OIIEPALIH
npu I'PITu MI'PIL VBenudyeHue
06'BEMOB FOPU30HTAIBHOI'O
OypeHUsI TOBJIECYET 34 COOOM
POCT 4KCIIa ONIEPALAH IIPU
OCBOEHUMU CKBAXUH, [HIC

H4 KOJITIOOUHTE, 4 TAKKE
IIPUMEHEHHE HOBBIX TEXHOJIOIUH
ITHII, mpoBefeHre KOTOPBIX
006533TEJIBHO CONTPOBOXKAAETCS

HUCTIONMb30BAHHUEM «TUOKO TPYObI».
B cpennecpounon nepcrekruse cermenT MI'PIT

Wnbgap AXMeT3sapoB

OyneT IEMOHCTPUPOBATh
HOJIOKUTEIBHYIO JUHAMUKY
Ha (POHE BO3OOHOBJIAIONUIETOCS
POCTA PBIHKA FTOPU3OHTAIBLHOTIO
oypenus, 6ypenus BI'C
U YBEJINYEHUS JOJIU
TPYAHOM3BJIEKAEMBIX 3A11ACOB
(TPU3) B pecypcHOM 6a3e
U YCJIOXKHEHHU I TEXHUKO-
TEXHOJIOTUYECKUX PEMIECHU.
HauvansHuk LlenTpa
TEXHUYECKOI'O PA3BUTHUSA
OO0 <«TarpacPemCepBuc»
MaxcuM @azeeB BLICTYIINII CO
cratbeil JIudpoBble pemeHus
Jutst 'PTI», B KOTOPOU ObLIH
PaCcCMOTPEHBI TPUMEPHI TOTO,
KaK U(PPOBU3AIHS IO3BOJISIET

pemars psaj 3aga4d npu npoussoactse I'PIT, a uMEHHO:
CHMJKATD TPYAO3aTPAThL, ABTOMATU3UPOBATD

paboune MECT4, YIPEXKAATh
OTKa3bl OOOPYIOBAHUS.
Hiaspap AXMeET3ApOB,
HAYaJIBHUK TEXHOJIOIMYECKOTO
OTAEe/IA IPEATIPUATHA
«AkTIOOMHCKPeMCepBuc»
OO0 <«TarpaC-PemCepBuc»,
ONyOIMKOBAJI IPE3CHTAIUIO
C NOACHEHUAMU «OTIBIT
akcrnyaranuu CHB54».
KoMIIOHOBKA yIIPaBIIEMOIO
6ypenus Ha THKT CHB54
6bL1a pagpadorana C3A0
«HoBunka» (I'pynma GHI)
110 3aKa3y NPeAIPUITUS
«AKTIOOMHCKPEMCepPBUC».
OHa IpeACTaBIseT COO0HU
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I'3/] ¢ 1OOTOM, HIAPHUP, OOPATHBIN KJIATIAH,
YCTPOICTBO IOBOPOTHOE, MOJYJIb TEJIEMETPHUH,
ABAPUUHBIN PA3BEJUHUTEND U COEAUHUTEID.
HazemHO€E 060py0OBaHUE: OJIOK IPUEMA — IIEPEAAUN
nHpopmanuy, 6;0k mutanua u I1K. B 2021 rogy
OBLIH IPOBEJEHBI ONBITHO-IIPOMBICIOBBIE PAOOTHL:
UCIIBITAHUS CUCTEMBI HAIIPABJIEHHOTO Oy PEHUSA

CHB54 na AByX CKBAXKMHAX.
Jly4amuii pe3yabTaT YBETUYEHN
J1e6UTA CKBA’KUHBL: IO PEMOHTA
Jebut cocrasnuan 1,1 T/cyT, mociue
OypeHust O0OKOBOI'O OTBETBJICHUS
HPOTKEHHOCTBIO 100 METPOB 1€6UT
CKBA’KUHBI COCTABUII 3,5 T/CYT.
I1aBHBIA MHOKEHED IIPOEKTA
<IMOypr» OOO d'a3npoMHEPTH-
3anonspee» AHape TpudoHOoB,
PYKOBOIWTEND IO NHKEHEPHON
noaaepsxke 'HKT OO0
«asnpoMHedTB-3an0IApPbe»
AnaToau¥ KHYHIHMH U 5KCIEPT
LlenTpa KOMIIETEHITUH IO
TEXHOJIOTUAM CTPOUTENBCTBA U
PEMOHTA CKBA>KHUH OJIOKA SKCIEPTU3BI

AHatonu KnimrmH

U (PyHKIUOHAIBHOTO pa3BuTua OO0 d'a3npoMHeEPTh
HTILl» Ceprert CHMAaKOB SIBJISIIOTCS YJICHAMU
ABTOPCKHUX KOJUIEKTUBOB CTATEN «YBEINYEHUE

30HBI OXBATa CKBAXXUHBI — MUKPOI'HKT i1 337124
PaANaIBbHOIO BCKPBITUS I1J1ACTa». OJHUM M3 CAMBIX
CJIOKHBIX ITAIOB 3AKAHYUBAHUSI CKBAKHH ABJISICTCS
BTOPHUYHOE BCKPBITHE IIPOJYKTUBHBIX KOJIJIEKTOPOB.
HWMEHHO 3TOT aTan TpedyeT Hanbosiee
BHHMATEBHOI'O IIOJX0O/14 U BEIOOPA
IIPABUJIBHOM TEXHOJIOTUU KAK IIPU
CTPOUTENBCTBE U PEKOHCTPYKIIH,
TAK U IIPYU KAIIUTAJIBHOM PEMOHTE
CKB2)XUH. Kak npaBuiio, 3arpsa3HEHNE
IpU3a00MHONM 30HBI IPH IEPBUYHOM
BCKPBITUH IIPOJYKTUBHBIX
KOJIJIEKTOPOB 33494CTYIO JOCTUTACT
HECKOJIBKUX METPOB, UTO JJEJIAET
IIPAKTUYECKU HEBO3MOXKHBIM
TUJPABJINYECKH COBEPLIICHHYIO

CBSI3b CKBAKHHBI C IIPOJYKTHBHBIM
IJIACTOM, HECMOTPSI HA UCIIOJIb30BAHHE
PA3/IMYHBIX COBPEMEHHBIX
TEXHOJIOI'MH BTOPUYHOI'O BCKPBITUSL.

B crarbe 6b1y1a ONIMCaHA TEXHOIOTUSA }
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HMMEIOT BBICOKMH IMMOTEHIINAJI TTIO JOObIYE
YIJIEBOAOPOAOB M PA3PAOATHIBAIOTCA C
MPUMEHEHUEM F'OPU3OHTAJIBHBIX CKBAKHUH
C IPOTAKEHHOCTBIO CTBOJIOB 60see 1000
M. PEMOHTHBIE pAGOTHI I'A30KOHIEHCATHBIX
CKBaKMH HEOKOM-IOPCKOU 3JIEXKH,
CONPOBOXKJAEMBIE ITTyIIIEHUEM COJEBBIMU
PacTBOPAMH, 3HAYUTEIBHO CHUXKAIOT
MOTEHIUA 3AIEKU U3-32 XY IIEHUA
(PUIBTPALMOHHO-EMKOCTHBIX CBOUCTB
NPOAYKTUBHBIX IIJIACTOB BCJIEACTBHE
3HAYUTETBHOI'O IPOHUKHOBEHM A BOJbI

B BBICOKOIIPOHHUIIAEMBIE IIPOIIIACTKH
KOJUJIEKTOPA. B CBA3M € 3TUM AKTYaJIbHOM
3a/1a49€N ABIAECTCA BDEMEHHAA N30JIALINA
TUIACTOB JUISL COXPAHEHUA BBICOKUX

PaJraIbHOIO BCKPBITUSA IIACTA Anpipet Toudboros
— OZJVH U3 MTHHOBAIIMOHHBIX
NOJXO/I0B, HAIIPABJIEHHBIN
H4 BOBJICYCHUE HEOOBIINX
3aJ1eKer He(PTH, OCTAIOIINXCS
B CTOPOHE OT I'PAHUIL
JEUCTBYIONEN pa3pabOTKH, —
U NIPUBEJICHBI PE3YJIBTATHI €€
UCIIOJIb30BAHUSL

Anaronuii KnauruH u
Cepreit CHMAKOB TAKXE
BBICTYIIUJIN B KAYECTBE
ABTOPOB ITyOJIHUKAIITUU
«JIprMEHEHMNE U3BJIEKAEMOX
MOCTOBOU ITAKEP-TIPOOKHU
JUUIs1 BDEMEHHOI U30ALIUNA
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MIPOAYKTUBHOI'O TOPHU30HTA TEMIIOB JJOOBIYHU I'a3a ¥ 6€30ITACHOCTH

U BA3KOYIIPYTOr'O COCTABA I €€ 6E30MMACHOTO IIPU PEMOHTHBIX PA60TAX HA TOPU30OHTAIBHBIX
U3BJIEYCHUS IPU ITPOAOJIKUTENBHBIX PEMOHTHBIX Tra30KOH/IEHCATHBIX CKBAXKMHAX. B cTaThe 6BIIIO
paboTax HA rAa30KOHICHCATHBIX CKBAKMHAX>., ONMCAHO PEIIEHUE /I BPEMEHHOU U30JIALIAY IUIACTOB
Parionsl Kparinero Cesepa ABIAI0TCA HANO0JIee KaK QJIBTEPHATUBBI IVIYIICHUIO CKBAXKUH.
NEPCHEKTUBHOMN TEPPUTOPHUEN IJIT OCBOCHU «Hcce1oBaHrE IIPOLIECCA UHTUOMPOBAHMA

HOBBIX 34ITACOB YIJIEBOJOPOJOB HA TEPPUTOPHI KHUCJIOTHOM KOPPO3UH CTAJIU TUOKUX TPYO»
Poccuiickont ®epepannn. HEOKOM-IOPCKUE MTACTHI MIPEACTABUIIA BHUMAHUIO YUTATEJICH
HE(MTEra30KOH/JCHCATHBIX MECTOPOK/ICHUH Anexcanapa I'aaxkuna, unxxenep OHIIMY PI'Y

E TEXHD
H{HHHBIE F

nal Sclgnitific and Pre
gl fiLIC FF T
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HedpTu urasza (HNY)

uM. 1.M. T'y6kuHa «PariuOHaIbHOE
OCBOECHME 3AITACOB KUJKHUX
YIZIEBOAOPOIOB IJIAHETh>. Ha
Kadeipe TEXHOIOTUU XUMUUECKUX
BEIICCTB 11 HEPTAHOM U ra30BOU
IIPOMBIIIEHHOCTU POCCUIICKOIO
TrOCYAAPCTBEHHOI'O YHUBEPCUTETA
Hed T uraza (HHUY)

nM. .M. T'y6KrHA ObUIM IPOBEIEHBI
Pa6OTHI IO UCCIEAOBAHUIO
UHTUOHUPOBAHUS ITPOIECCA
KHUCJIOTHOHM KOPPO3UU CTAJIHN
rUOKUX TPYO. B kauecTBE O6PA3LIOB
METAJIA AJ151 IPOBEJCHUS
KOPPO3UOHHBIX IKCIIEPUMEHTOB
UCHOJIb30BAINCH METAJINYECKUE
KYTIOHBI U3 CTAJIM MapKHU CT3, BBIOPAHHBIE HA
ocHoBaHuu 'OCT P 9905-2007, u ;B2 06pa3na
T'HOKUX HACOCHO-KOMIIPECCOPHBIX TPy6: I'T-1 m I'T-2
AHAJIOTUYHBIX Pa3MePOB. [101y4eHHBIE JAHHbBIE
CKOPOCTH KOPPO3UHU B IMHAMHUYECKUX YCIIOBUIX
TOKA3bIBAIOT, YTO NPEJCTABIECHHBIE OOPa31bl I'T
SIBJISIFOTCS] KODPO3HOHHO-YCTOMYUBBIMU TOJIBKO B
TEXHOJIOTMYECKUX XKUJKOCTSIX HA OCHOBE COJISTHOU
KHUCJIOTHI KAK B JUHAMHUYECKUX, TAK U B CTATUYECKUX
YCJIOBHUSIX. B pe3yibraTe ObLIU CJICTAHbI BBIBOJbI

0 HEOOXOJUMOCTU KOMIIJIEKCHOT'O UCCJIEIOBAHUS
IPOLIECCA KOPPO3UH U €I'O MTHI'MOUPOBAHUS JIJIS
METAJUIMYECKUX KOHCTPYKIIUH, 9KCITYATUPYEMBIX
B HE(PTErazoo0sIBaromeil orpacau. Ciaenyer
OLIEHUBATD BJIMSHUE XUMUUYECKUX JIEMEHTOB,

BXOJAIIMX B COCTAB METAJIJIA, 4 TAKIKE
YUUTBIBATb OCOGEHHOCTU ITPOTEKAHUSA
KOPPO3UU METAJLIA B PA3IUYHBIX
KHMCJIOTHBIX COCTABAX B CTATUYECKUX U
JUHAMHYECKHUX YCIIOBUAX.

I'MaBHBIA MHXKEHED IO Pa3paboTKe
MECTOPOXKAECHUN KOMIIAHUU
dIlmombep:xe> Epmexk Kaummos
BBICTYIIWJI C IIPE3ECHTALIEN
JIpruMeHeHne BBICOKOYACTOTHBIX
N3MEPEHMNI HA [TIOBEPXHOCTHU JJIA
ONTUMM3ALUHU ITPOLIECCA OUUCTKHU

KOTOPO¥ OBLIIN U3JI0KEHBI OCOOCHHOCTH
PaboT IO OCBOEHUIO CKBAYKHH I1OCJIE
MTI'PII, B 4aCTHOCTH, OIITUMH3AIUN
MPOLECCA OYUCTKU CKBAXKUHEI C LIE€JIBIO
coxpanenud Tpemmnnsl I'PIT.

Pepakuysa HAayYHO-TIPAKTUYECKOTO XKypHAIA «Bpems

KONTIOOUHTA. Bpems I'PIT» 651arofapuT Ty dInx

aBTOPOB 2022 rojia 3a UX 3aMeYaTesIbHbIE TYOIUKAITIH

U KJET OT HUX HOBBIE CTATHH, MHTEPBDIO, 3dPUCOBKH,
0630kl KOTOPBIE YKPACAT PEAAKIIMOHHBIN TOPTQEIb
B 2023 rogy.

Jly4imumm aBTopaM KypHajia — 2022, KOTOpble
SIBJISUIMCB JiEJIEraTaMu 23-1 MeX1yHapOJHOU HAyYHO-
MIPaKTUYECKON KOH(pepeHIINHU «KOITIOOUHTOBbIE
TexHosioruy, I'PI1, BHyTPUCKBAXKUHHBIE PAOOTHI,

MIOYETHBIE JUTIOMBI ObLITH BPYYEHBI B TOP;KECTBEHHOMU

OOGCTaHOBKE.
I[Npurianiaem HbIHENTHUX ¥ HOBBIX 4BTOPOB K
coTpyaHudecTsy B 2023 rony! ©

CTBOJIA CKBAKMHBI IIOCJIC CTUMYIALITUN», B
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«KonTio6uHroeble TexHonoruu, NPM, BHyTPUCKBaXKMHHbIE PaboTbi»







23-a MexxgyHapoaHana Hay4HO-NpaKTn4eckan KoHdepeHumna
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PpaboTbI»




OILED TUADING
AND WELL BN
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23-24
MAPTA

r. HoBbin Ypenrow

BbICTABKA «A3. HE®Tb.
HOBbLIETEXHOJIOTNUA -
KPAUHEMY CEBEPY»

B pamKax

AMA/IBCKOIO
HE®GTErA30BOIO
OOPYMA

33%@?“32;\:&;

000 «BbictagoyHan komnaHua CubIKCNoCepBuUe, r. Hosocubupck
Ten.: +#7 (383) 335-63-50, e-mail: vkses@yandex.ru, www.ses.net.ru



CeMHaauaTas MeXxpermoHanbHas

"\

Oprauuzarop popyma:
¢ IIpaBurennscTBo SAHAO,
* ApMUHUCTpALUA I. HOBBIA YpPEHTOM.
Oneparop BBICTABKH:
¢ OOO «BpIcTaBOYHAA KOMOAHUS CUO3KCIOCEPBUCH.

BeicTaBka «I'a3. HepTb. HOBBIE TEXHONIOTUU —
Kpannemy CeBepy» OZHHUM €EMKUM HA3BAHHUEM
BBIPAXKAET MOTPEOHOCTHU PETMOHA, TPOMPUIHPYIOIIEH
OTPACJIBIO KOTOPOI'O CYUTACTCS TOILIMBHAS
IIPOMBIIIEHHOCTD. Beero Ha fImasne
79 MECTOPOXKAECHUH, U KAXKJOE U3 HUX HYK/TAETCS
B COBPEMEHHOM OOOPYZAOBAHUHU, TEXHOJIOTHX.
HemaJIOBa>KHYIO POJIb UI'PAIOT UHBECTULIMOHHDBIE
IIPOIrPAMMBI U IIPOEKTHL BCe 3TO OTpa)KaroT
3IKCIIO3ULIUU, KOTOPBIE IIPEJIATAET BLICTABKA. bes
MePENOBLIX UEH, JEMOHCTPHUPYEMBIX HA BBICTABKE,
HEBO3MOKHO PA3BUTHE IIPOMBIIICHHBIX OTPACIEHA
B IIEPCIIEKTHUBE.

SAManbCcKui HePTEra30BbIA (POPYM U BBICTABKA «['a3.

HedTe. HoBBIE TEXHONMOTNU — Kparinemy CeBepy»
OXBATBIBAIOT BCE OA30BBIE PA3/IEIIBL, CBA3AHHBIE C
pecypcamu, ux OObIYeN U IepepadOTKOM.

B nporpamme npeayCMOTPEHBDL:

* DKCHO3HUITHH. TEMBI PA3/IEJIOB OTIIUYAIOTCA
Pa3HOOOPA3HEM, HO BCE OHU NOYUHEHBI
MIEPCHEKTUBHBIM UJEAM IO Pa3pabOTKE U
SKCIUTYaTALUU HEPTETA30BbIX MECTOPOXK/ICHUI.
ITo3TOMY B MIPUOPUTETE MPE3EHTALIMU METOOB
u 060pynoBaHus, IT-pemennii 1 TEXHOIOTHH,
CHCTEM aBTOMATU3ALIUHU U KOHTPOJIA. Bce onun
OPHUEHTUPOBAHBI HAa JOOBIBAIOUIYIO OTPACIIb 1
[IPEAIATAIOT TOJIBKO JIYYIIUE IEPCIIEKTUBHbBIC
peleHus.

» JenoBasa mporpamma. Ilepes 700bIBAIOIUMI
HIPEAIIPUATUSIMHU CTABATCS MHOKECTBEHHBIE
3371441 — OT NOBBIIIEHUS 3(PPEKTUBHOCTH
U IIPOJYKTHUBHOCTH JOOBIYH JJO PEIICHU S
IIPOOIEM UMIIOPTO3AMEICHU . TeMaTHYeCKHE
KOH(PEPEHIINHU, KPYIJIbIE CTOJIBI U CEMHUHAPBI
HAaXO/ST OIITUMAJIbHBIC ITYTH PA3BUTUS 11O BCEM
HAIIPABJICHUSM.

¢ COTPYJHHYECTBO H pa3BUTHE. SIMa O1arojgaps
AKTHUBHOM JJOOBIYE ITOJIE3HBIX UCKOITAEMBIX U I'd34

4 cneunannsnpoBaHHad BbiICTaBKa

«FA3. HE®DTbD.
HOBDIE TEXHOJIOI'MM -
KPAMHEMY CEBEPY»

23-24 mapTa 2023 roga

r. Hoebin YpeHron, lenoson ueHTp «AMAJI»,
yn. lObunenHas, 5

CTAJI OTIOPHOM TOYKOM MHOI'UX ITPONU3BOJCTBEHHBIX
IIPOLECCOB. [IO6BIBAEMBIE 3/IECH PECYPCHI
HEOOXOAHMBI JJIs1 PAOOTHI OOJIBIINHCTBA PETUMOHOB
PO. TTpsamoe O61IeHNE HA BBICTABKE MEXLY
3AUHTEPECOBAHHBIMU CTOPOHAMHU CITIOCOOCTBYET
3AKJIIOYEHHIO JIOTOBOPOB ¥ KOHTPAKTOB.

B fImanbckom HedTEra30B0M (popyMe
HPUHUMAIOT Y4aCTHE CHELIAATUCTB POCCUNCKUX
U 33PYOECKHBIX [IPOMBIIIJIEHHBIX U TPAHCIIOPTHBIX
KOMITAHHWH, YIEHBI IPABUTEIbCTBA ABTOHOMHOI'O
OKpPYTa, IPEJICTABUTEIN (PEJICPATBHBIX CTPYKTYD,
IIPOU3BOAUTENN TEXHUKU 1 O60PY/IOBAHU S, YYECHBIE.

B 2022 ropy crienMajan3upOBAHHAs BbICTABKA «['a3.
Hedr1b. HoBble TexHOIOrNU — Kparinemy Cesepy»
cobpana 80 npeAnpUsATHIH-YYACTHUKOB, [IOCETHUIIN
BBICTABKY OKOJIO 4000 crieraanucToB HE(PTEra30B0M1
OTPAC/IH.

Ha BBICTaBKE IPE/ICTABUIIN CBOIO IPOAYKIIHIO U
YCIIYTU KOMITAHUU TOIUIMBHO-3HEPI€TUUECKOT'O
KOMILIEKCA, MPOU3BOAUTEIN U HIOCTABIIUKN
o6opynoBanHus u3 30 ropogos Poccuu or CaHKT-
Ietepbypra no Bnagusocroka: OO0 «'a3npom
Jo6praa AM6ypr», OO0 d'asnpom Jlo6p1ua
VYpenroitr», OAO «CeBepHedTerasnpom», OO0 3aBoj
«'aznmpommari», OAO «I'MC Hedpremanr», OOO
«C13510», OO0 «MIMIIIKC DiiekTpo», OO0 «ITPHMBO/IbI
AYMA», 3AO «/IC KorTpons», OO0 «ACD-Pazsurue»,
OOO HITO «PyHgaMeHTCTPONAPKOC», OAO «ABC
35uM AsromMaruzanus», OO0 «IIpoU3BOACTBEHHO-
CepsucHas Kommnanus, OO0 «HTD», OO0 «3aBon
ITpukambe», OOO «Hacocs! I/, OO0 «DJIMOH-
Tiomenb», OO0 «dnMeTpo-UHXUHUPUHT>, OO0
«Buymmnar, OO0 «ApmatypHblii 3aBof «POPYM»,

I'K «PHI3YP», AO «b1aroBemeHCKUN apMaTy PHbBIA
3aB0J», AO dIporon», OO0 «ApMaTypHBIN 3aBOI,
00O «ACP-O60pynoBaHue», AO «MOPO30BCKUI
XUMUYECKUt 3aBo/1», OO0 TTIK «ITonupek», AO «Cu
A1 C — KoHTpOoc», AO «CoslInum», OO0 «TexcepBuc-
HNuxxunupuHr», OO0 HIIO «T'ypOylneHTHOCTb-

JOH», OOO HIIII «T®K», OO0 «AKyCTUYECKHE
Hamepurensuble Cucremol-HH», OOO «3aBof,
Mockabenb», OO0 «Kagano», 3AO «IIepMCKUH

3aBOJ] T'PY30BOI TeXHUKH», OO0 I TJIKI'PYII», OOO
dIpuycrbesas apmarypar, OO0 IIpoMApMCTpOIt», }
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OO0 JTIPOMBHAP», OOO JITHUMAIL»,
OO0 «Peynoit nopt Hedrerorancks, OO0
HIIIT «CEHCOP», OOO THIIBO «CHAM>»,
00O «TTIK», OO0 «ITPYTOPK PYC», OOO
«TI ®okyc», OO0 4T3 Pycuu-Tpak», OOO
HITO +OMAC», OO0 «“ImanCrienllenTp»

U Jp. A TAaKXKE pAJ KOMITAHUM TTepMCKOro

KPas C KOJICKTHBHOI 3KCIIO3UIIUN - AMANBCHKA
npeanpusaTHii [lepmu. : R e

IToceTnnn BBICTABKY ITPE/ICTABUTE:
ITAO «Tasmpom», [TAO <HOBAT®OK», ITAO HK g
«PocHedTh>, AO «POCITAH MHTEPHENIHI,
OO0 «HOBATOK-ITyposckuit 3I1K», AO
«Aunmrasz», OO0 «'a31poM nepepadoTKa»
3IIKT, OOO «Iaznpom nepepaboTka»
YTKY, OO0 «Pynerpon Tpeigr, OOO
«HoBarak-Tapkocanenedreras», OO0
JlypHedrenepepaboTKar, 'a3mpom
TpaHcras Exkarepun6ypr», HAO HIIII
«Aric6epr», OO0 «I'pymnmna [ToaumIacTuk», L | = caona AL HEOTE W™
000 <<JII)IOM—CBCT>>,pr)OO SIPTEO», r W onimeny crntpre V"
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KPARMEMY CEREPY -

«Kpacubii nponerapuin», AO «YK3»,

T A3 «Crapt», T2 Mob6ari, A3sponopTt
Hosbi#1 Ypenron, Terunoctpoi+, OO0
«ragnpomuedTh HTVY>, OO0 Ja3npom
Hegpa», [10 «CepeprasreorusnKa,

OOO ITHO «DKCrIepUMEHTATBHBIH
3aBO/», OO0 «'asnipoM HePTD AMa,
«aznnpoM TexHUKyM», I'TIC-2, OO0 «Aunm
JesenonmMenT», AO «ApKTHKIa3», OO0
“ImanKompopt», OO0 «I'a311pOM 3HEPTO»
U JPYIUX HPEAIIPUATAA.

B paMKax BBICTaBKH IIPOXO/IIN
KOH(PEPEHIIUH, CEMHUHAPEDL, ITPE3EHTAIUH,
IIPOBOJMJICSI KOHKYPC Ha 30JI0TYIO ME/IA/Ib
JlonapHas cCoBa».

[IpeannpuHuUMATENN, KOTOPBIE XOTAT
3aBUTH O CEOE U PA3BUBATHCS, KDYITHBIC
KOMITAaHUH, JKEIAIONIHUE IOATBEPAUTD
CBOM BBICOKMH CTATYC, U BCE, KTO XO4ET
OBITH B LIECHTPE COOBITUH TOIIMBHO-
3HEPrEeTUUYECKOIO KOMIIJIEKCA PEIHOHA,
MIPUIJIAINIAEM BAC IPUHSATD YIACTHUE B
BBICTABKE!

Byodem paost 6udems éac cpeou
YUACMHUKOS U nocemumeneil
evicmaexu!

Pyrxoeooumend 661CMa60uHOZ0
npoexma — Konrecnuxoea Enena
Banepveena

Tenegpon: (383) 335-63-50
E-mail: Elena.K@ses.net.ru
bttp://ses.net.ru
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Poccumnckoe otgeneHume Accoumaumvum cnewymanncros
Mo KONTIOOMHroBbIM TEXHOJIOrMAM
M BHYTPUCKBAXXUHHbIM paboTam

Russian Chapter of the Intervention
and Coiled Tubing Association

[CoTA
POCCHUY

KoHTakTHas nHdopmauma Contact information

MbpkeBCckn Nepeynok, 5, ctpoenune 1, opnc 224
MockBa 119017, Poccunckasa depepauus
TenedoH: +7 499 788 91 24; +7 (916) 512 70 54
®dakc: +7 499 788 91 19

E-mail: info@icota-russia.ru

5/1 Pyzhevsky lane, Suite 224

119017 Moscow, Russian Federation

Telephone: +7 499 788 91 24; +7 (916) 512 70 54
Fax: +7 499 788 91 19

E-mail: info@icota-russia.ru

www.icota-russia.ru
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[CoTA
POCCHUA

Lenbio Accoumanmm cneumanmcTos no KONTIOOUHIoBbIM TEXHONMOMMAM

N BHYTPUCKBAXXMHHbIM paboTam fBNSieTC pa3BUTNE BO3MOXHOCTEN

ANsi NpogeccuoHanbHOro obLeHMs CneunanmcToB, akkKyMynsLms
TEXHMYECKUX 3HaHNI, 0600LLEHME OMNbITa NPUMEHEHNSI UHHOBALMOHHbIX
TEXHOJIONMN, COAENCTBUE BHEAPEHMIO HOBENMLLINX pa3paboTok B obnacTu
KONTIOOMHIOBbIX TEXHONIOMUI U APYTrUX CErMEHTOB BbICOKOTEXHOIOMMYHOIO
HedTerasoBoro cepemca 1 CTaHgApPTOB Oe30nacHOCTU NpoBeaeHUs pPaboT.

Poccuinickoe otageneHme Accoumanmm cneumanmcToB No KONTIOOUHIOBbIM
TEXHONOTMAM U BHYTPUCKBaXNHHbIM paboTam (ICoTA-Poccus) aBnsieTca
MHMOPMaLMOHHOMN CTPYKTYPOU N OCYLLECTBSET CBOIO AEATENBbHOCTb

B cooTBeTCcTBMU ¢ CornaweHmnem o coTpygHu4YecTse, 3aKJIt04eHHbIM

Mexay Accoupraumen cneumanmncToB No KONTIOOMHIOBLIM TEXHOOMUAM U
BHYTPUCKBaXWHHbIM paboTam (ICoTA) n HekommepyeckuM napTHEPCTBOM
«LleHTp pa3BuUTUS KONTIOOUMHIOBbIX TEXHOIOTUN.

3AABJIEHUNE

Mpowy npuHATbL MeHs B YneHbl ICOTA-Poccus

damunnums HanuncaHme no-aHrnmMmckm

Nwmsa HanuncaHue no-aHrMMmMckn

OTyecTBO

OpraHusaumsi/koMmnaHusa/cTpykTypa

Lon>XHocTb

Appec 3neKTPOHHOW MOYTbI

TenedoH cnyxe6HbIN ®daxc

TenedoH MOOUIbHEIN

MoyToBLIV agpec ANs CBA3U

LHata Mopgnuceb

MoxanyncTa, oTnpaBbTe 3anonHeHHoe 3asBneHme no gakcy: +7 499 788 91 19
W cKaH 3asBneHuns Ha e-mail: info@icota-russia.ru
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MepuannaH pacnpocrpaHeHU s XXypHana
«Bpems konTio6uHra. Bpems 'PM»
Ha oTpadieBbIX mMeponpuaTuax B 2023 roay
BK N24/82, nekabpb-2022

International Hydraulic Fracturing Technology
Conference & Exhibition

11-13.01.2023 OmaH, Myckat

19-9 cneumany3npoBaHHas BbICTaBKa
000pya0oBaHWSA 1 TEXHONOMUI s
HeTAHOW 1 ra30BOW NPOMbILLIIEHHOCTM
1 HedpTenepepabaTbIBaIOLLErO KOMMEKCa
«ObopynoBaHme — HedTb. [a3. Xumma — 2023»

8-10.02.2023 Poccus, Bonrorpaz

KoHrpecc no umgposm3aumm Hedterasosom
otpaciv Poccnm

13-14.03.2023 Poccus, KazaHb

SPE/ICoTA Well Intevention Conference and
Exhibition

USA, Texas, The

21-22.03.2023 Woodlands

17-9 MeXpernoHasbHasa crneLyanv3vpoBaHHas
BblCTaBKa «[a3. HedTb. HoBble TexHONoOrUmM —
KpanHemy Cesepy — 2023»

23-24.03.2023 Poccnsi, HoBblIn YpeHrom

17 -9 koHdepeHumsa «CHabxeHMe B HedbTerasoBoM
komnnekce», HedrerazcHab-2023

30.03.2023 Poccusa, MockBa

HauroHanbHbIV HeTerazosbiv (GOPYM COBMECTHO
C BblCTaBkow «Hedrera3-2023»

Poccnsa, MockBa, LIBK

24-27.04.2023
«IKCMOLEeHTP»

22 -5 MexayHapoaHas BbicTaBka «O6opynoBaHme
1 TEXHONOrMM AN HebTera3oBoro KOMMeKca»
«Hedpreraz-2023»

24-27.04.2023 Poccusa, MockBa
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Coiled tubin

BPEMSA KOJITHOBUHIA
BPEMA Iren

119017 r. MockBa, MbixxeBcknmn nep.,
4.5, ctp. 1, 0dbnc 224
Ten.: +7 499 788 914, ten./dakc: +7 499 788 91 19.

Joporue yntarenu!

MoAnuncky Ha Hay4YHO-MPAKTUYECKUIA XXYpHan
«Bpemsi konTioOMHra»

Bbl MOXeTe 0(hOPMUTbL B NTOOOM OTaeNneHUmn
«Pocneyatn» B nepuno npoeeaeHUs NOAMNNCHbIX
KaMMaHum.

MHAEKC B NOANMMCHOM KATAJIOTE
«POCIMEYATN» —84119.

KomMnaHum moryT ohopMunTs rofoBYIO MOAMMCKY
HenocpeacTBEHHO B pejakumn XypHana

(He meHee Yyem Ha 3 ak3emnnspa). Mognucka

B pefaKkLmMm BO3MOXHa C Nioboro Mecaua roga.

MuHUManbHasa CTOMMOCTb roJ0BOI MNOANMUCKU
(3 3k3. x4 BbIN.): 13 200 pY6.
(skntoyas HAC 10%) + cToMMOCTb AOCTaBKM.

[nsa opopmneHns Nognnckn Yepes pegakumio
OTNpaBnANTe 3anpoc Nno agpecy:
cttimes@cttimes.org

For English-speaking readers we recommend
to subscribe for PDF-version of the Journal.

Please send your subscription request to:
cttimes@cttimes.org

Year subscription price for PDF-version: 80%.

HOBbI YIEH PEAAKLIMOHHOIO COBETA XXYPHAJIA
«BPEMS KOJITFOBUHIA. BPEMSA I'PI»

KoHcTaHTMH Hukonaesun4y AnerviH

K.H. AnervH poguncs 15 Hoabps 1985 roga B cene JInoska
By3ynykckoro parioHa OpeHOyprckon obnacTtu, Poccus.

OkoH4uMn JIMnoBCKyo HenoHyto cpefHioto wkony 8 2000 roay

C KpacHbIM atTectatoM. [MocTynun B byrypycnaHcknin HedTaHoW
Konnenx Ha o4Hoe oby4deHue No HanpasreHuntio «PaspaboTka n
aKcnnyaTauma HedTAHbIX U Fa30BbiX MECTOPOXAEeHUIY». OKOHYMN

B 2005 rogy c KpacHbIM gunnomom. B 2005 rogy noctynun B
CaMapCKuii roCyAapCTBeHHbIN MOINTEXHUYECKNI YHUBEPCUTET Ha
3a04HOe OTAENEeHNe NO HanpasneHuno «PaspaboTka u akcnnyaTaums
HeMTAHBIX 1 Fa30BbIX MECTOPOXAEHUINY.

o okoHYaHUK y4ebbl B ByrypycnaHckom HedTIHOM Konnegxe C
nions 2005 ropa pabotan 8 OO0 «HedTeXmMTpaHC» onepaTtopom no
XuMmdeckon obpaboTke ckBaxKuH. B Hosibpe 2005 rofa yctpoumncs

B by3synykckyto akcnegmumio 3A0 «CamMoTNnopHePTENPOMXUM»
MOMOLLHMKOM BYpWbLLMKa KanmMTanbHOro PEMOHTa CKBaXMH,

roe npopaboTan oo koHua 2016 rofa B CleaytoLmMX JOMKHOCTAX:
MacTep KPC, MHXeHep-TeXHONOr reonoro-TeXHONornM4eckoro oTaena,
NHXEHeP-TEXHOSOT NPOU3BOACTBEHHO-TEXHOIOMMYECKOro OTAenNa,
HavanbHVIK reofiorMyeckoro oTAeNna 1 3akoH4Mn paboTy B AOMKHOCTM
rNaBHOro reofiora 3KCnegnumn.

CHadvana 2017 roga npogoiXmn Tpya0BYIO AeSTENbHOCTb B

000 «OKTAH» B 4ONMXKHOCTW MMaBHOMO TEXHOJI0ra Mo OCBOEHMIO
CKBaXXMH MOOWbHBIMUN BOYHBIMU CenapauMoHHbIMU HAaNIMBHBIMMA
YCTaHOBKaMMU.

C 2018 ropa no HacTosiLee Bpems paboTaeT B OMXKHOCTM IMaBHOMO
reonora OO0 «BETEPAH». C 25 okTabps 2022 rofa sBnsercs
3aMecTUTeNIeM reHepasnbHOro AMPeKTopa No pas3BnTuio bmusHeca

1 vHHoBaumam B OO0 «LleHTp coBpeMeHHbIX yCyr reopusmka u
cepBuC».

Mean Iupy - gupexkrop OOO «Bpems KOMTIOOMHTa»;

Huxura MamonToB — 3aMectutens aupekropa OO0 «Bpemst KONTIOOMHIa»

(mamontov@cttimes.org).

Peoaxyus: Pon Kmapk - moueTHblit pefaktop (re@cttimes.org);
Tamnna Bynsika - rnasHbit pegakrop (halina.bulyka@cttimes.org);

I'puropuit ®ommyes, Xpucruna bynbiko, CBeTnana JIbICeHKO — epeBOUMKIL;

Haranpsa Muxeesa — BBIITyCKaIOLINII PEJAKTOD;

Mapuna KynnkoBckas — MapkeTuHr u peknama (advert@cttimes.org);

JTropmuna l'onyapoBa — 113aiiH 1 KOMIbIOTEPHAS BEPCTKA;

JKypHan pacripocTpaHseTCs 110 IOATNCKE CPey CHEI[aiCcTOB
HeTerasoBbIX KOMIIAaHMI M IPODUIBHBIX HAY YHBIX MUHCTUTYTOB.

OCyIl[CCTBTIHeTCH mMpoKas NEpCOHA/IbHAA PaCChl/IKA PyKOBOAUTEIAM

TIEPBOTO 3BE€HA.

Martepnanbl, aBTOpP KOTOPHIX He yKa3aH, ABMAOTCA MPOAYKTOM
KOJUIEKTUBHOJ pabOThI COTPYHUKOB PeaKI{IM.

IIpu mepemneyaTke MaTep1asIoB CChUIKA Ha XKypHas «Bpems KONTOOMHra»

00s13arenpHa.
Penaxiua He Bceryja pasjensaeT MHEHIE aBTOPOB CTaTel.
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Mapaenuyeckuit paspeiB nnacra
Hydraulic fracturing

Yenyru ¢ ycraHoekamu NHKT
Coiled tubing services

OcBoeHue CKBaXXWH a3oToM
Well gaslifting

3aKaHuynBaHWe CKBaXWH
Well completion

MakepHbIA cepBUC
Packer service

JNoeunbHbIE Paﬁ'ﬂThl
Fishing operations

Cynepeanavur npu TKPC, oceoeHun,
PN v MHKT
Workover, CT & fracturing supervising

* nakepHoe obopypoBaHue

» obopypoeanue gna MHKT

- obopyposanue gna MITPMN

* Gppe3epHbIil MHCTPYMEHT

« YyCTLEBOE W CKBaXXMHHOe obopypoBaHue

m;- packer-tools.ru, contactfdpacker-tools.ru
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