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Mo peLueHuto Boicluel attecTaumoHHoN komuccun MuHobpHayku Poccuun
XXyPHaA BKAIOUEH B «[lepeyeHb peLeH3UpyeMblx HayuHbIX U3AAHWI, B KOTOPbIX
AONXKHBI ObITb OMyOAUKOBaHbLI OCHOBHbIE HayUHblE PEe3yALTaThl AUCCEpTaLmit
Ha COMCKaHWe yYeHOM CTeNeHN KaHAMAATa Hayk,

Ha COMUCKaHWE YYEHOWN CTEMEHU AOKTOpa Hayk»

(pepakums ot 12.07.2017)
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B YCNOBHAX Y3KOr0 OKHA J HUH

Mypatuko A.E., PasaHos P.H., Kosaab M.E.
WuTerpanbHbie MHAEKCHI KauecTBa U 6e30nacHoCTH

B CemLife kak ocHOBa HHTENNEKTyanbHO NOAAEPIKKH
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5 AeT AO «HUIL, THT)

AAQNTUBHOE KOPPEASILLMOHHOE OGHAapYXeHue
OTKAOHEHMUU AOBAEHUS U pacxoAaa 6ypoBoro
pacTBopdad

A.B. LLle6eToOB, K.T.H., niibbt@gubkin.ru
JAQO «HUTILL THTy, r. Mocksa/

nHI'H #2/2026

PaspaboTaH KpuTepuil KayecTBa BbIXOAA HA PEXMM
umpkynAauuu 6ypoBOro pacTeopa, npeanoxeHa u cop-
MWUpOBaHa CUCTEMa pEeRTUHrOBAHMA OypuNbLLMKA.
Co3gaHHoe nporpamMmHoe obecneyeHne  «leo-
CynepBai3nHr: ajanTMBHOE KOPPENALMOHHOE 06Hapy-
XEHWE OTKIOHEHWA naBNeHuA M pacxoda 6ypoBOro
pacTBopa» MNpejiHa3HayeHo [nnA npegynpexneHua
0CNOXHEeHU npu 6ypeHun ckBaxuH. M0 onpepenAet
LeneBble [AaBfieHME M pacxod Npu KOPPEKTUPOBKE
W ynpaeneHun 6ypoBbIM MPOLIECCOM, aBTOMATUYeCKu
BbIJEIAET MOMEHT 3anycka Hacoca M paccyuThiBaeT
K/toyeBble nokasaTenu apekTMBHOCTM /1A PEATUHIO-
BaHWA AeACTBUIA BYpUNbLIMKA.

KJIHOYEBBIE CJIOBA: cTpouTenbCTBO CKBaXWH, reo-
cynepBaitauHr paboTsl 6ypoBoit 6puraabl, 6ypoBoit aku-
nax, nporpaMma «[eocynepBaii3uHr: afanTuBHoe Kop-
PENALMOHHOE 06HApYXeHMe OTKNOHEHWA AaBneHuA W
pacxoaa 6ypoBOro pacTBopa», reonoro-TexHonoruye-
ckue uccnegosanua (ITW), aBTomaTMyeckuii aHanus
KayecTBa BbINOJHEHUA OMEpaLuu «BbIXOJ HA PEXuMm
UMpKynAauMm» Ha ocHoBe AaHHbIX [TWU, BbiABNEHue
3hheKTUBHOCTK 3amycka OypoBOro Hacoca, OleHka
paboTbl 6ypoBOro 060pya0BaHuA, nnatopma afantus-
HOr0 KOPPENALMOHHOr0 06HApPYXeHUA OTKIOHEHW
JaBneHuA W pacxoaa OypoBOro pactBopa, Aua-
FHOCTWKA COCTOAHMA CTBOJA CKBaXMHbI U OYPUILHOIO
WHCTPYMEHTa

Adaptive Correlation
Detection of Drilling Fluid
Pressure and Flow
Deviations

A.V. Shchebetov, PhD
/NIPC GNT JSC, Moscow/

The quality criterion for entering the drilling mud
circulation mode and the driller rating system
have been developed. The software "Geo-
supervision: Adaptive Correlation Detection of
Drilling Mud Pressure and Flow Deviations" cre-
ated on its basis is designed to prevent complica-
tions during well drilling. The software deter-
mines target pressures and flows for process
adjustment and control, automatically identifies
moments of pump start-up, and calculates key
performance indicators for driller rating.

KEY WORDS: well construction, geo-supervision
over the drilling crew operations, drilling crew,
"Geo-supervision: Adaptive Correlation Detection
of Drilling Fluid Pressure and Flowrate
Deviations", geological and process surveys
(GPS), automatic quality analysis of "access to
circulation mode" completions as per GPS data,
identification of drilling pump start-up efficiency,
assessment of drilling equipment operations,
platform for adaptive correlation to detect drill-
ing fluid pressure and flowrate deviations, diag-
nostics of wellbore and drilling tool status
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BHeApeHne TeXHOAOrMu 6ypeHus
C NPUMEHEHUEM Fa30XXMAKOCTHbIX CMeceu
HA KoBbIKTUHCKOM KM

E.3. A3aHoB, rp@irk.scsbm.ru

O.l. Tpowmkos, zdf@irk.scsbm.ru

K.WU. Xeaes, k.zhelev@scsbm.ru

A.A. CnuubiH, a.spitsyn@scsbom.ru

B.B. XoxAauéB, gt@irk.scsbm.ru

N.A. WanabiruH, p.shaplygin@scsbom.ru

Infroduction of Drilling
Technology

and the Use of Gas-Liquid
Mixtures at Kovyktinskoye

Gas Condensate Field
/OO0 «CepsucHbIn LleHTp CBMy, 1. UpkyTCK/

MpencTaBneHbl pesynbTaThl BHEAPEHWA TEXHONOTMM
OypeHua cKBaXuH C UCNONb30BAHWEM B KA4ecTBe npo-
MbIBOYHOTO areHTa ra3oxuakocTHbix cmecedt (MKC) Ha
KosbikTHckom [KM. [Toka3aHo, YTo TakaA TexHomno-
TMA B OTNMYME OT paHee MCMONb3yeMOW NPOMBbIBKM
CKBaXWH TEXHMYECKO/ BOJON 06naaaeT LuenbiM paaom
NPeuMYLLIECTB: MOBbLILIAET CKOPOCTb 6YPEHMA CKBaXU-
Hbl; CHUXaeT noTpebeHne Boabl; YMEHbLIABT Konuye-
CTBO OTXOZI0B OYpeHWA; 3a CYET HWU3KOI MAOTHOCTU U
BbICOKOW BblHOCALLE cnocobHocTh [KC cokpallaeTca
BPEMA CTPOMTENbCTBA CKBAXWUHbl M €€ CTOUMOCTb.
[poekTupoBaHuWe 1 NoA60P KOMMAEKTYIOWMNX LUpPKynA-
LUMOHHO/ CUCTEMbI OCYLLECTBAANNCL COTPYAHMUKAMM
O WUpkyTck, 000 «CepsucHbii LienTp CBM». Ina dhop-
MUPOBAHWA W HarHeTaHuA ra30XMAKOCTHOW CMecw
ncnonb3oBanocb 0TeYecTBeHHoe 060pyA0BaHue
n ctabunuzatop ([MAB) cob6cTBeHHO pa3paboTku
000 «HIK CneubypmaTtepuansi».

KJ1FOYEBBIE CJIOBA: nornowleque GypoBoro pacTsopa,
OypeHue B 30HaX BbICOKOMHTEHCUBHbIX W KaTacTpodu-
yeckux nornowieHuid, KosbikTuHckoe KM, rasoxua-
kocTHaA cmech (IKC), 6ypeHne HedTAHBIX M ra3oBbIx
CKBaXWH B YCNOBMAX aHOMasbHO HU3KOMO MNacToBOro
nasnexua (AHM/), poTopHbIA YCTHEBOM repMeTus3aTop,

E.Ae. Azanov, O.G. Groshikov, K.I. Zhelev,
A.A. Spitsyn, V.V. Khokhlachev, P.A. Shaplygin
/"SBM Service Center" LLC, Irkutsk/

The authors of the paper present the application
results of well drilling process using gas-liquid
mixtures (GLM) as a flushing agent at
Kovyktinskoye gas condensate field. They illus-
trate that this technology, unlike the previously
used well flushing procedure with well-site
water, has a number of advantages: it increases
the well drilling speed, reduces water consump-
tion, reduces the amount of drilling waste, due to
GLM low density and its high carrying capacity
this process reduce well construction time and
well construction cost. The designing and the
selection of components for circulation system
were carried out by employees of OP Irkutsk,
"SBM Service Center" LLC. For GLM mixing-up
and its further injection they have used the
domestic-made proprietary equipment and stabi-
lizer (surfactant) designed by "NPK Special
Materials" LLC

KEY WORDS: Absorption of drilling mud, drilling in
zones with high-intensity and catastrophic mud
absorption, Kovyktinskoye GCF, gas-liquid mixture
(GLM), drilling of oil and gas wells in conditions
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MpakTu4eckuin onbiT NPMMEHEHUS YCTAHOBKMU
ra30XXMAKOCTHOIO CMELLUMBAHUSA NPU BypeHun
CKBOXXMH B UHTEPBAAAQX C UHTEHCUBHbIMU

NOrAOLWLEHUAMU

MN.A. F'powesa, pelageya.grosheva@bs-service.ru
TeA. +7 (921) 757-25-98

A.WU. lukyHoB, d.shikunov@bs-service.ru

/OO0 HMMN «byperneCneuCepsucy, r. Caparos/

MornoLeHne NPOMbIBOYHOI XUAKOCTH OCTABTCA OHNM
13 Hanbonee TAXENbIX OCNIOXHEHWUI NPK CTPOUTENLCTBE
HeTAHBIX M ra30BbIX CKBAXMH, B CBA3M C YeM MOMUCK
3P MEKTUBHBIX N IKOHOMUYECKM BbIFOAHbIX PELLBHNI
NlaHHOW npo6nembl ABNABTCA akTyanbHbIM. B cTaThe
paccMOTPeHa TeXHONorua GypeHuA Ha ra3oxuKocT-
HbIX CMECAX C NMPUMEHEHWEM YCTAHOBKM ra30XnAKOCT-
Horo cmewmBanuA (yctaHoBka [KC, mogens YIXKC
65/21), paspaboTanHoii 000 HIMM «bypenneCneu-
Cepaucy. lMpecTaBneHbl NPeAnoCkNkM CO34aHuA yeTa-
HOBKM, NPUHLMN ee paboTbl, KOHCTPYKTUBHbIE 0COOEH-
HOCTW, TEXHUYECKMe MPEeUMYLLeCTBa W pesynbTaThl
NPaKTUYECKOro OnbiTa NPUMEHBHUA  TEXHOMOrnK
Ha 06bekTax HeTeras3oA00bLIBAOLLMX NPEANPUATHIA.

KJIHOYEBBIE CJIOBA: cTponTenscTBo HE(DTAHBIX U raso-
BbIX CKBaXWH B OCNOXHEHHbIX TE0N0r0-TeXHUYeckux
YCNOBUAX, NOTNOLLIEHWE NPOMbIBOYHON XMAKOCTH, NUK-
BUAALMA NOTNOLIEHUIA, BypeHWe Ha ra3oXuAKOCTHbIX
CMECAX, YCTaHOBKAa ra30XWAKOCTHOr0 CMeLIMBaHuUA
(IXC), ouncTka npu3aboitHoii 30HbI C BLIHOCOM LUMAMa,
BOCCTAHOBMEHME LMPKYNALMNA NPOMBIBOYHOM XMIKOCTY

Practical Experience

in Operation of Gas-Liquid
Mixing Unit When Dirilling Wells
at Intervals with Intensive
Absorption

P.A. Grosheva, D.l. Shikunov
/"BurenieSpetsService" NPP LLC, Saratov/

The absorption of flushing fluid remains one of the
most serious challenges in construction of oil and gas
wells, and the search for effective and economic
attractive solutions of this problem is an urgent one.
The author of the paper discusses the drilling technol-
ogy using gas-liquid mixtures while operating gas-
liquid mixing unit (GLM unit, model GLM 65/21),
designed by “"BurenieSpetsService" NPP LLC.
The author also provides the prerequisites to design
such a unit, the principle of its operation, design fea-
tures, technical advantages and the results of practical
experience in applying this technology at oil and gas
production facilities.

KEY WORDS: construction of oil and gas wells
in challenging geological and technical conditions,
absorption of flushing fluid, absorption control, drilling
with gas-liquid mixtures, gas-liquid mixing (GLM) unit,
cleaning of bottomhole zone with sludge removal,
restoration of flushing fluid circulation

ornoleHne NPOMbIBOYHON XMAKOCTH ABNAGTCHA
OIHAM 13 HanGonee pacnpoCTPaHEHHbIX 0CIOX-
HEHWNA NPN CTPOMTENbCTBE HEe(TAHBIX M ra30BbIX
ckBaXuH. [onHaA MAM yYacTUyHas nOTEepPA LUPKY-
NAUAN NPUBOAUT K YBENMYEHNIO NPOAOIKNTENLHOCTH

6ypeHuaA, pocTy 3aTpaT Ha CTPOUTENbCTBO, YXyA-
WEHUK 0YUCTKM CTBONA CKBAXWHbI, MOBbILEHWIO Be-
POATHOCTU NPUXBATOB OYpPUNbHOMO MHCTPYMEHTa W,
B OTAENbHbIX CNy4yaAX, HEBO3MOXHOCTU LOCTUXEHUA
MPOEKTHO rNy6uHbI.
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Makep >xnakum «XUMMAK»

AAS AMKBUAQLMUM MOTAOLLLEHUM

H.IO. Moiica, K.T.H.
1O.H. Moiica, K.X.H.
/OO0 «HMO XmumbypHedThy, . KpacHoaap/

NUKBUAALUMN MOrNOLWEHUA TEXHONOrM4ecKoi

" akep xugkui «<XUMIAK», paspaGoTaHHblii gna
)XMAKOCTH MpM CTPOMTENbCTBE HepTerasoBbix

CKBAXXHH, odnaAaeT NOBbIWWEHHBIMKU aAre3noHHbIMHK
CBOMCTBaMM M BbICOKOM NMPOYHOCTLIO rend U30NALUOH-
HOro 3KpaHa npu NUKBUAALUH I'IO”IOI.I.IeHHﬁ B HeyCTOﬁ-
YUBLIX OTNIOXKEHUAX FOPHbIX NOPOA.

uopasnaraemMble peLenTypbl Nakepa XWAKOro Mapku

«XUMIMAK» npegHa3Ha4veHbl ANA NMKBMAALWM NOMNO-

LWEHUIA C MHTEHCUBHOCTbI0 A0 35—40 m3/4ac npu 6y-
PEHUN M PEMOHTE CKBa>XMH ANA BEPXHUX OTHO0XEHMWIA.
PeuenTypbl yTAXENEHHOr0 KMCNOTOPAacTBOPUMBIM Kap-
6oHaToM Kanbuma nakepa xuakoro «XMMITAK» ¢ nnoTHo-
ctamu Ao 1500 kr/m3 u npoyHocTbio rena go 1,2 MMa wHa
cXaTue npejHasHayeHbl ANA NUKBUAALKUM MOrNOLEHUIA
B nHTepeanax ot 1200 go 1738 m u 6onee, BkAOYaA Npo-
aykTueHble nnacTtol ¢ AHMA v ABMNA.

WHrpeameHTHbIA cocTaB nonumepHoi reneobpa-
sytowen ocHoBbl «XUMITAK» paspa6oTaH ¢ y4eTom
JOCTYMHbIX NPOMbILUIEHHbIX BOAOPAaCTBOPUMbLIX XUM-
peareHToB W KonbMaTaHTOB: 6uononumepos, 3dupoB
uennwonosbl, dubpoBonokHa, acbecTta, pPas3NUYHbIX

Texnnyeckue TpeGoBanna Kk nakepy xxungxomy «XUMIMAK»

tbpakunii kap6oHaTa KanbuWA W MPaMOPHOW KPOLUKH,
OpPEexoBOil CKOPAYMbl, CNOAbI, PUCOBO LENYXU U APYrUX.
TexHunyeckue TpeboaHua Kk nakepy xuakomy «XUMMAK»
npuBefeHbl B Tabnuue.

Peuentypbl xugkoro nakepa «XWUMIAK» moryT 6bITb
NPUroTOBMEHbl Ha MPECHOW W MWHEepanu3oBaHHOW BojAe
C Pa3IMYHbIMMW HAMONHUTENAMM MO HAcbILEHU A0 35 Kr/m3,
MMEeHT BbiCOKYH 9(DheKTUBHOCTb aKpaHU3aLmMu nornowa-
IOLLMX TOPU3OHTOB, CNOXEHHbIX KapCTOBbIMU, Kap6oHaT-
HbIMU U TeppureHHbiMu nopogamu. O@unbtpat «XUMIAK»
MMeeT HU3KMEe 3HaYyeHUA MeXX(a3HOro NOBEPXHOCTHOrO
HaTAXEHWA Ha TrpaHuUe C YrneBOAOPOJHON Cpejon,
4yTo obecneynBaeT MUHMMANbHOE HEraTUBHOE BNUAHUE
Ha NPOAYKTMBHbIA NnacT.

Kuakunii  nakep «XWUMIAK» ycnewHo npumeHeH
npyu U30NALUMOHHbIX paboTax € y4eTOM TOPHO-reoso-
FMYECKUX YCNOBUA HAa MECTOPOXAEHUAX BeAyLuUX KOM-
naHuii HecpTerazoBow NpombilineHHocTH PO;

m 0AO «KpacHoApckHedTerasy;

m 0AQ «MpkyTckrasnpom»;,

m 000 «bypoaa komnanua [AQ «lasnpom» Ou-
nunan «Ky6aHbOypras»;

m 0AO «CnaBHetTb-MervoHHedTeras,

m 000 «YamypTHedTb» HK «PocHedTb» n gpyrux.

1  BHewHwii Bug

2 MaccoBan onA BNarv B Cyxom peareHte, %, He Gonee

3 Konbmatupytowasn cnoco6HocTb «XUMIAK» npu HopManbHbIX ycnosuax, %,

He MeHee

0,7 MMa, %, He MeHee
5 BogopoaHblii nokasaTens (pH) dunstpaTta « XUMIMAK»

KonbmaTupytowwas cnoco6HocTb «XXUMIAK» npu n36biTo4HOM AaBneHUN

. BusyanbHoe
[Mopowkoo6pasHbiii FOCT 25336
15,0 FOCT P8.894-2015
95,0 Ounbtp-npecc LPLT API
OunbTp-npecc
EI0 LPLT AP|
6,5-9,0 [OCT 33779-2016

000 «HMO XMMBYPHE®MTb». 350063, Poccua, r. KpacHopap, yn. Ky6anckaa Ha6epexHaa, 7
Ten. +7 (861) 268-54-57. E-mail: HBN2005@yandex.ru
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SO PEKTUBHBIE CNOCODObI

nNPpeAynpexXxAeHns u 6opbObI

C OCAOXHEeHMAMMNM NP CTPOUTEAbBCTBE CKBAXMUH

s mosnanGuN X80
Npofinamatars. peua

TEXHOAOTUN 3AKAHYUBAHUA
U LEMEHTUPOBAHUA CKBAXWH:

PABOYME KEMChI MHXKXEHEPHOIO COMPOBOXAEHMUS

Ha 6a3e CUT bypeHue (Camapckuin onamaa OO0 «PH-MpoekTupoBaHue Aobbiyan)
0BCYAUAM MPOOAEMbI MOBbILLEHMS SOADEKTUBHOCTM MPOLLECCOB 3AKAHYMBAHMS M PA3BUTUS

TEXHOAOTUM LLEMEHTH POBAHUA CKBAXMH

A.E. SMupacaHosB!,
E.M. Xapaamosa?

pouecc 3aKaHYMBAHUA CKBa)XKMHbI CNY)KUT CBA-

3yl0lUM 3BEHOM MeXJy 3Tanamu GypeHus

M A06bIYM — ero HepeAKOo Ha3bIBAOT «TOUYKOW
HeBo3BpaTa». OWMGKK, ONYLEHHbIE HA 3TOM KPUTH-
YecKH Ba)KHOM 3Tane (Hanpumep, HeBepHbli BbiGoOp
TexHonorum nuGo OTKNOHEHMA B Xojhe npouecca
LleMeHTUpPOBaHUA unu nepdopayum), 3a4acTyio He-
BO3MO)XXHO YyCTPaHUTb Ge3 cyllecTBeHHbIX JONOJIHMU-
TenbHbiX 3aTpaTr. 0T KoMnaekca TeXHONOrwi, npu-
MEeHAeMbIX MPH 3aKaHYMBAHWW, 3aBUCUT HE TONbKO
NPOAYKTUBHOCTb CKBAa)XXHHbI, HO U PeHTalenbHOCThb
npoeKTa B LeNOM, a TaKXe 3konoruyeckaa Ge3o-
NacHOCTb U rePMEeTHYHOCTb 3aKONOHHOTO NPOCTpPaH-
ctBa. OcHoBHaAa 3afjjaya 3aToro atana — npeoGpa-
30BaTb CTBOJ CKBA)XMHbI, JOCTUrLIMi NPOEKTHOM
rny6unbl, B 3dhthekTuBHYIO foGLIBAIOWYI0 CHCTEMY:

VAN HIH #2/2026

1 Camapckumn domanaa OO0 «PH-TMpoekt1posaHue Aobbidan, r. Camapa
2 CaMapPCKUIM TOCYAQPCTBEHHbIM TEXHUYECKMI YHUBEPCUTET (CamITY), r. Camapa

o6ecneynTb Hajie)XxHoe coobuieHne MeXxay NpoayK-
THBHBIM NJIACTOM M YCTbEM, UCKJIIOUYMB PUCKH U NO-
Tepu. 0aHOA M3 KNl0OYEeBbIX ONEpaLuii B3TOM npoyecce
ABNAETCA MpoLecC LeMeHTUPOBaHWA, B YaCTHOCTH
KOrja peyb MAET 0 XBOCTOBMKE: HMEHHO Ha 3TOM
aTane 0coGeHHO OCTPO NMPOABNAETCA TeXHONOTrHye-
ckaA yA3BMMocTb npouecca. HexoHTponupyembiii
poCT AaBneHnA cnocoGeH He TONbKO HapyWnTb NAaH
pa6oT, HOo M cnpoBOLMPOBaThL OCJI0)XKHEHHA, BeAyLue
K yAOpOXXaHuio npoekTa. [IpakTuka noka3sbiBaeT, uTo
HanGonbly CNOXHOCTb NMpejcTaBnAeT LeMEeHTH-
poBaHWe XBOCTOBMKOB guameTpom 102 MM — UMeHHO
B TaKHX CKBa)XMHaX YaLje BCero (hMKCHpYyOTCA Kpu-
THYECKHE OTKNOHEHWA No JaBlNeHu, Tpebywowme
onepaTHBHOTO pearMpoBaHMA W JAONONHMTENbHbIX
MH)XEHEepPHbIX peLueHH.



Sd)cbeKTMBI:H:Ie C OObl MPEAYMPEXAEHUS

M 60pbGL C OTAO

—

eHMﬂM‘l’I NMPUW CTPOUTEABCTBE CKB

APOLLECCbI KPEMAEHUA
U 3AKAHYUBAHUA CKBAXW

NEPEAOBOM UHXKEHEPHMbIM OMbIT

OMCK MEpBONPUYMHBI OCJI0XKHEHUH, BO3HUKAIOLMUX NPH
KpennieHud M 3aKaHYMBaHUM CKBA)XXKWUH, HEepeAKo npe-
BpaLjaeTcA B CNOXHYI0 MHXXEHEPHYH 3ajauy, oT pe-
LUEHNA KOTOPO# 3aBUCHUT BbiGOP TEXHONOTMIA, ONpeAensaioLux

athcheKTHBHOCTL NUKBUAALMMA OCNIOXKHEHNA M JanbHelIylo
cyab6y ckBaXkubl. [louemy ofHM M Te XKe TeXHONOTUM Kpe-
NJIEHUA U 3aKaHYNBAHWA B OHMX yCNOBUAX paGoTaloT Ge3y-
npeyHo, a B APYrux NPUBOAAT K ocnoxkHeHnam? Ita npobne-
MaTHMKa paccMaTpuBaeTCA CErofHA B npotheccMoHanbHoi
cpeje KaK 0fjHa U3 NPUOPUTETHLIX U CaMbIX 3N10604HEBHbIX.

OT AUKBUAALLUN MOCAEACTBUM -
K MPOAKTUBHOMY KPEMNAEHUIO

Moyemy >xe npoBepeHHble TexHonorun He obecne-
YMBalOT CTONPOLEHTHOr0 ycnexa Ha TaKoM BaXXHOM
3Tane CTPOMTENbCTBA CKBa)XMH, KaK KpenneHue W 3a-
kaHuymBanue? «Hapgexnaa kpenb chopmupyerTca He B Mo-
MEHT JeMEeHTUPOBaHHA, a 3aJ0NIT0 [10 HEFro — Ha KaXxZjom
aTane CTPOMTENbCTBA CKBa)XMHbl... LlemeHTupoBanue
AOJKHO GbITb 3aK/NOYUTENbHLIM aKKOPAOM, K KOTOPOMY

HIH #2/2026

P.P. AXMAAULLUH, HOYAABHUK OTAEAQ BYpeHUs, MHCTUTYT «TATHUMUHEeDTb)
MAO «TatHedoTby

E.C. BaxapeBd, meHeaxep no passutmio TexHorormin OO0 «Hedprecepsmcy

U.B. A@HUCOB, 3KCMepT (LLEMEHTMPOBAHME CKBAXMH), LLEHTP KomneTeHumit
MO TEXHOAOTUAM CTPOUTEALCTBA M PEMOHTA CKBAXKMH, BAOK IKCMEepTU3bl
M APYHKLMOHAABHOTO PA3BUTUA, [PYNNA KOMAAHMM «a3npPOom HedoTb)

3.A. AABAXKAPMU, TEXHWUHECKMI SKCMNEPT MO LEMEHTUPOBAHUIO CKBAXMH,
OO0 «Xrmnpomn

M.B. CTOAGOBQ, 1HXEHEP-XMMUK AQBOPATOPMM TAMIOHTKHbIX M LLEMEHTHBIX
cuctem, OO0 «Xrumnpomn

B.C. 3bIPSIHOB, rAGBHbIM MHXEHEP OTAEAQ LEMEHTUPOBAHMS CKBCXKMH
OO0 «bypCepsumcy

B.B. KAAMHUH, reHepanbHbiit anpektop AO «BoarorpaaHUMUHedoTs»
P.P. CyA€@MMaHOB, pykoBoauTeAb npoektd, OO0 «MHTEAAEKT-Pa3BuTUE-TEXHOAOTMY)

E.A. HUKYAUH, TexHuieckuit ampektop OO0 «CneumaAm3mMpoBaHHOE
TaOMMAOHaXHoe ynpasaeHuen (OO0 «CTY»), Weatherford

B mae 2026 r. Ha Ga3e Cneuwanu3upoBaHHOr0 MHCTMTyTa
Nno TexHonoruu GypeHna B 06nacTi CTPOMTENLCTBA U PEKOH-
cTpykuum ckBa)kul (CUT «bypenne», MAO «HK «PocHedhTb»)
COCTOANCA KPYrblil CTON N0 Bonpocam noBbieHuA athdex-
THBHOCTH NPOLIECCOB 3aKaHYMBAHWA W Pa3BUTHA TEXHONOTHI
LleMeHTHPOBaHuA cKBaXkuH. [pothmnbHoe meponpuaTuHe no-
NOXKUNO Ha4ano OTKPLITOH NMpodieccHOHanNbHOM Monemuke
Ha CTpPaHMLaX Hay4HO-TeXHH4YecKoro xypHana «Hedrn. la3.
HoBayuu», 0cHOBHaA LeNb KOTOPOii — 06MEeH OnbITOM W nyy-
UMMM NPAKTHKAMH.

6bl TOTOBMAKUCb, CTBON CKBa)XMHbI MPUBOAMAM B NO-
PAAOK, @ HEe UCMONb30BaNMu ero ANA COKPbITUA BCEX He-
AOCTaTKOB GypeHMA No nNpaBuiy «KOHUbl B BOZY», — 9TH
cnoBa A.W. bynatoBa, u3BecTHOro COBETCKOro M poc-
cuiickoro y4eHoro-HethTAHMKA, OCHOBABIUET0 MHCTHUTYT
BHUWKPHethTb, Ha cerogHAWHMA [AeHb He NOTepAnu
cBoeil akTyanbHocTH. [loyemy KayecTBEHHY0 NOATOTOBKY
CTBOJA CNeyuanucTbl Ha3biBalOT «peKoMeHauuei Homep
OJMH» B NepeyHe MeponpuATHii No NpejoTBPaLLEHUHI0 OC-
NOXXHEHHUA NPH LeMEeHTHPOBAHNUH CKBa)XKuUH?
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AHOAMU3 MHLMAEHTOB NPU KPENA€HUU OOKOBbIX
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MogHATa npobnema KavyecTBa KPenneHWA CKBaXKWHbI.
AHanu3npylTCA UHUMAEHTHI, BO3HUKAKLWIME NpU Kpe-
nneHun 60KOBbIX CTBOMOB CKBAXWH HAa MECTOPOXAe-
HuAx YamypTcekoi Pecny6nukm (2019-2025 rr.) ¢ choky-
COM Ha MNacTbl CPEJJHEro oTAeNna KaMeHHOYroNbHOIA
cucTeMbl. BbiABNEHbl OCHOBHble (DaKTOpPbl pucka
npu Kpennexuu 60KOBbIX CTBOMOB: HEMPOXOX/EHUE U
npuxBaT XBOCTOBMKA, POCT [AaBNEHMA, Mpex/eBpe-
MEHHbIA CTON W 06paTHbLIA NepeToK NOC/e LEMEHTUPO-
BaHMA. [lpoBefieH aHanu3 NpuUYMH UHLUMIEBHTOB MpU
KpenneHun 60KOBbIX CTBOMOB CEBaXWH, MEPONPUATHWIA
no nNpeAynpexzaeHuo M MoNyYeHHbIX PEe3ynbTaToB.
Ha ocHoBaHMM NpPOBE/IEHHbIX UCCNE0BAHNIA CAEnaHsl
BbIBOAbI 0 TOM, YTO pellatlmmM akTopoM, obecneyu-
BAlOLMM YCTOMYNBOCTb CTEHOK, ABMAETCA COCTaB
6ypoBoro pacTeopa. CokpalleHne BpeMeHn 0T MOMEH-
Ta BCKPbITUA 10 MOMEHTA KpenaeHna 60K0BOro CTBO-
Na No3BONAET CHW3UTb BEPOATHOCTb BO3HWKHOBEHMA
WHUMIEHTOB.

KJTOYEBBIE CJI0BA: kpenneHue ckBaXuHbl, 3aK0MOH-
HaA uMpKkynAauuA, 6OKOBOM TOPM3OHTANbHbLIA CTBON

Analysis of Incidents During
Side-Track Casing Operations
in "Udmurtneft" PJSC Named
After V.I. Kudinov

D.M. Vaisiliev!, PhD, S.A. Hanzhin!, M.A. Belov!,
G.M. Yuferev?2

1 "Izhevsk Petroleum Scientific Center" LTD, Izhevsk
2 "Udmurtneft" PJSC, named after V.I. Kudinov,
Izhevsk

The authors of the paper discuss the problem
of the well casing and analyze the incidents
that occur during the well side-track casing
operations at the fields of Udmurt Republic
(2019-2025) with a focus on formations allo-
cated to middle section of Carboniferous sys-
tem. They have identified the main risk factors
related to side-track casing: liner non-passage
and sticking, pressure growth, premature stop
and reverse cross-flow after cementing. They
also have performed the analysis of incidents
during side track casing operations, preventing
measures and the results obtained. Basing
upon the conducted studies, the authors made
the conclusions that the composition of drilling
fluid is the decisive factor that ensure the
borehole stability. Reduction in time from the
moment of formation penetration to the
moment of side-track casing reduces the likeli-
hoad of incidents.
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UHTEerpaAbHble UHAEKCbI Ka4YeCcTBA

u 6esonacHocTu B Cemlife kak ocHoBa
UHTEAAEKTYAAbHOM NOAAEPXKHU NMACGHUPOBAHMUSA
LLEMEHTUPOBAHNSA CKBAXKUH

A.E. Mypawiko', aemurashko@i-d-tech.com QUOlITy ond Sofe’ry In’regrol
P.H. PasaHoB!, rryazanov@i-d-tech.com - c - .
M.E. KOBQAB2S, K.T.H Indices in CemlLife as a Basis

for Intelligent Decision Support
in Well Cementing Planning

1 OO0 «MHTEeAAEKT — Passutne — TexHOAOrUM, T. TIOMEHb
2 Camapckuit UAMan «PH-MpoekTnpoBaHme-AoBbIHa,

r. Camapa :

3 CGMGpI)OCKMlZ rOCYAQPCTBEHHbIN TEXHUHECKMIN YHUBEPCHUTET, A.E. Murashko!, R.N. Ryazanov!, A.E. Koval23, PhD

r. Camapa I Intellect-Development-Technologies LLC, Tyumen

¢ 2Samara branch of "RN-Proektirovaniye Dobycha' LLC,
Samara
3 Samara State Technical University, Samara

Mpe/cTaBNeH No/IX0/ K OLHKE NNaHNPOBAHNA LieMeHTUpoBakMA ©  1he paper presents an approach to evaluating well
CKBaXMH Ha OCHOBE /IBYX UHTErpanbHbIX NokasaTenei: niaekca :  cementing design implemented in the Cemlife soft-
KauecTBa v MHeKca 6e3onacHocTy. Vkzexc kadecTsa oTpaxaer :  Wware product using two integral indicators: the quali-
COOTBETCTBME Au3aliHa paboT pekoMeHaaumamM no BeiTecHenmio  :  ty index and the safety index. The quality index
6ypoBOro pacTBopa, LIEHTpaLuM, PEONoruyeckM 1 MAOTHOCT- reflects the compliance of the job design with recom-
HbIM napameTpaMm. MHaeke 6esonacHocTu xapaktepuayeT puckn, :  mendations for mud displacement, centralization, and
CBA3aHHbIE C rMpOpa3pbIBOM NNacTa, ra3oHeTeBOA0NPOABNE- rheological and density parameters. The safety index
HMAMM W MexaHudeckumn orpaHuyennamu. MokasaHo, yto | characterizes risks associated with formation frac-
UCroNb3oBaHWE WHAEKCOB MO3BOMAET ONEpPaTMBHO BbIABNATHL ture, kicks, and mechanical limitations. The study
Npo6neMHble 30HbI, (POPMMPOBATL MHXEHEPHbIE pekoMeHgaum :  shows that the use of these indices makes it possible
W COKpallaTb BPeMA MPUHATUA PELUEHWA NpWU NNaHWpOBaHUM to quickly identify problem areas, generate engineer-
LileMeHTUpoBaHMA. [lpeanoXeHHbIi NOAX0A paccMaTpUBaeTCA ing recommendations, and reduce decision-making
Kak 06bACHUMAR (HOPMa UHTENNEKTyanbHO NOAAEPXKM NpUHA-  © time during cementing planning. The proposed
TUA PeLUEeHWiA, NOCKOSIbKY CUCTEMA He TOMbKO PacCyWThIBAET approach is considered as an explainable form of
MHTerpasbHbIe N0Ka3aTenu, Ho M packpuIBaeT NpuiMHbl OTKNOHe- © intelligent decision support, since the system not only
HUIA, PaHXMPYeT NPOONEMHbIE 30HbI ¥ NPe/NaraeT HanpasneHna calculates integral indicators but also reveals the
KOPPEKTUPOBKYM pacyeTHOro au3aiHa. causes of deviations, structures the assessment
KJTHOYEBBIE CJIOBA: cTpouTenscTBo HedhTAHbIX M ra3oBbiX results,. an.d provides engineering recommendations
CKBAXUH, LEMEHTUPOBaHME CKBAXUH, FepMETUUHOCTb 3aKOMOH- for design improvement.
HOrO MPOCTPAHCTBA, ra3oHeTEBOAOMPOABNEHNUA, MEXKOIOH- KEY WORDS: construction of oil and gas wells, well
HblEe NEepeToKn, N1iaHnpoBaHne LEMEHTUPOBAHNA CKBaXWH, NMpo- Cementing’ annulus |eak_proof’ gas/o”/water ShOW,
rPaMMHbIe CpeiCTBa NaHNPoBaHNA LIEMEHTUPOBAHNA CKBaXWH, column-to-column cross-flows, p|ann]ng of well
nporpammHoe obecneverve Cemlife, npumenenne uHaekca cementing operations, software to plan well cementing
kadecTsa v uHzekca GesonacrocTu B CemLife operations, "CemlLife" software, application of quality

index and safety index in "CemLife"
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O6ocHoBaHue BbIGbOopa TexHoAoruu 3awutbl FTHO
npu paboTe B arpecCcUBHOMU KOPPO3UOHHO-
AOKTUBHOU CpeAe Ha ob6bekTax

AO «CamapaHedpTerasmn

A.A. KorecHukos!, A.B. CMopoauH!, A.A. PpoAroB! 3,
E.C. WLupses?3, gtiz@yandex.ru, U.B. NeTpoBs?

1 AO «CamapaHedpterasy, r. Camapa

2 Camapckuit donamas OO0 «PH-MpoekTMpoBAHWE AOBbIMAY,
r. Camapa

3 PrEQY BO «CamlTyy, r. Camapa

SYAHIH #2/2026

PaccMoTpeHa TemaTuka CHUXEHWA HEraTUBHOIO BAWA-
HWA KOPPO3WOHHbLIX MPOLECCOB Ha J06blYy HedTM.
Mcxona u3 onpefenexHbix ycnoBuii 4o6bl4n NpoBejeHa
OLieHKa TekyLLen cuTyal|m, paccCMOTPEHO BIMAHUE KOp-
PO3VMOHHbIX MPOLIECCOB Ha 0T/e/bHbIe Y316l 060py/j0Ba-
HWA NpK akcnayaTauun ckBaxud ¢ Y3ILH, ocyuiectsneH
aHann3 0Tka30B. Ha 0CHOBaHUM NOMYYeHHbIX pe3ysbTa-
TOB MNpeAnoXeHbl PeKkoMeHAaUuMn N0 YBEAWUYEHMIO
MEXPEMOHTHOr0 Nepuoda paboTbl CKBAXMH C y4ETOM
JOCTYNHOCTU TEXHONMOTUA U HauboNblUed TeXHMKO-
3KOHOMNYECcKOM 3cDEKTUBHOCTM.

KJIHOYEBBIE CJIOBA: rny6uHHo-HacocHoe o060pyzaoBa-
Hue (FHO), oTkassl THO, HacocHO-KOMNpPeccopHble
Tpy6bl (HKT), koppo3ua HKT, otkassl HKT, anekTpoueH-
TpobexHbli Hacoc (3LH), koppo3ua y3noB nonsecku
JUH, xoppo3ua HacocHOro 060pyA0BaHNA, TEXHONOM UK
3alMThl OT KOPPO3MKM, KOPPO3NOHHO-CTOMKME MaTepua-
Nbl, NPOTEKTOPHAA 3alUUTa, 3NeKTPOXMMUYEcKan 3allu-
Ta Norpy>Horo 060pyoBaHuA

Justification of Downhole
Pumping Equipment
Protection that is Used

in Aggressive Corrosive
Media at the Objects

of "Samaraneftegas" JSC

A.A. Kolesnikov!, A.V. Smorodin', D.A. Frolov!:3,
E.S. Shiryaev23, |.V. Petrov?2

1 JSC Samaraneftegaz, Samara

2 Samara branch of "RN-Proektirovaniye Dobycha"
LLC, Samara

3"SamSTU" Federal State Budgetary Educational
Institution, Samara

This article examines the topic of reducing the
negative impact of corrosion processes on oil
production. Based on specific production condi-
tions, the current situation is assessed,
the impact of corrosion processes on individual
equipment components during well operation
with ESPs is examined, and a failure analysis
is conducted. Based on these findings, recom-
mendations are proposed for increasing well
runtimes, taking into account technology avail-
ability and the highest technical and economic
efficiency

KEY WORDS: downhole pumping equipment
(DPE), DPE failures, tubing, tubing corrosion, tub-
ing failures, electric submersible pump (ESP),
ESP suspension unit corrosion, pumping equip-
ment corrosion, corrosion protection technolo-
gies, corrosion-resistant materials, sacrificial
protection, electrochemical protection of sub-
mersible equipment
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NMPEAYNPEXAEHUE M AMKBUAQUMUA OCAOXHEHMUMN
NPW DKCMNAYQATALMM CKBAXMH

YK 662.279:622.279.3:620.193:620.197:620.197.3

AHaAU3 3P PEKTUBHOCTHU NPOLLECCOB
NOAroToBKM npupoaHoro rasa lNk-21
NP CHUXKEHUU KOHLLEHTPALLMM UHTMOUTOpPA
KOppo3uu

C.C. Kypatomos, s.s.kurdyumov@gd-urengoy.gazprom.ru
P.P. lnaneTAMHOB, r.r.yalaletdinov@gd-urengoy.gazprom.ru
U.P. AxuH, i.f.yakhin@gd-urengoy.gazprom.ru

A.O. ¥xuH, a.0.ukhin@gd-urengoy.gazprom.ru

A.A. XacaHos, |.d.khasanov@gd-urengoy.gazprom.ru

[.A. YcmaHoBa, g.a.usmanova@gd-urengoy.gazprom.ru

/OO0 «a3npom A0BbINa YpeHromy, r. HoBbIM YpeHrowm/

SIS HIMH #2/2026

[InAa 60pbObI C YrNEKMCNOTHOA KOppo3nen npu paspaboTke
AYMMOBCKMX OTNOXEHWI YpeHroickoro HedpTera3okoH/eH-
CaTHOr0 MECTOPOX/EHUA NPUMEHAETCA a30TCOAEPXaLLiuii
WHTMONTOP KOppOo3un. WHrMbuTop KOppo3uM ABRAETCA
MOBEPXHOCTHO-aKTUBHbIM BELLECTBOM, KOTOPLIA Npu B3an-
MOZeicTBUM ¢ A06bIBaeMOii BOIOW MOXET 06pa3oBbiBaTh
CTOVKYI0 3MynbCWi0. Hanuune B cucTEME KOMMAEKCHO
NoAroToBKA rasa W CUCTEME YTWAM3AUMK CTOYHBIX BOJ
3MyNbCUM MPUBOANT K HapylleHWto paboTbl TEXHONOMMYe-
ckoro 06opyAoBaHuA. B naHHOM cTaTbe 0MMChIBAETCA MPo-
6nema npUMeHEeHUA MHrM6UTOpa KOPPO3uM 1 ero BIMAHKA
Ha 3(PHEKTUBHOCTb TEXHONOrMYecKoro 060pYA0BaHMA;
NPOBOAWTCA @HanM3 NONMyYEHHbIX PE3yNbTaToB MPOMbICHO-
BbIX MCMbITAHMIA, NPOBEAEHHbIX HA FA30KOHAEHCATHOM Mpo-
mbicne Ne 21.

KJTHOYEBBIE CJIOBA: ocBoeHMe a4uMMOBCKMX OTOXEHWA,
YpeHroiickoe Hed)Tera3okoHAEHCATHOE MECTOPOX/EHWE
(HFKM), noproToBka KOH/AEHCATCOAEPXKALLero rasa auu-
MOBCKMX OT/IOXEHWA, METO[] HU3KOTEMIEepaTypHOI cenapa-
umn (HTC), Koppo3MOHHO-arpecCHBHbIE YCNOBMA OCBOEHMA
AYMMOBCKUX OTNOXEHWA, MHTMEMTOP KOppO3WKW, 3aliuTa
Tpy6ONpoBOHON 06BA3KM a30KOHAEHCATHbIX CKBAXMH
OT YrNEKUCNOTHOM KOppO3uW, Hannyue B NNacToBO BOAE
pacTBOpa MHrUOMTOpa KOPPO3WK, 006pa30BaHWe CTOWKOW
3MyNbCUM Ha TPaHWLE «nnactoBas Bofja — ra3oBblif KOH-
JieHcaT», yCTaHOBKa KOMMeKcHoi noaroTosku rasa (YK,
BAWAHUE WHTMOWUTOPA KOpPpo3WM Ha 3PGEKTUBHOCTD

Analysis of GCF-21 Natural
Gas Treatment Process
Efficiency While Reducing
Corrosion Inhibitor
Concentration

S.S. Kurdyumov, R.R. Yalaletdinov, I.F. Yakhin,
A.O. Ukhin, L.D. Khasanov, G.A. Usmanova
/Gazprom Dobycha Urengoy LLC, Novy
Urengoy/

In order to control carbon dioxide corrosion while
developing Achimov deposits of Urengoy oil and gas
condensate field the operator uses nitrogen-contain-
ing corrosion inhibitor. This corrosion inhibitor is a
surfactant that, when interacting with the produced
water, can form stable emulsion. The presence of an
emulsion in the integrated gas treatment system and
in wastewater disposal system leads to malfunctions
in process equipment. The authors of this paper
describe the problem with the use of corrosion inhib-
itor and its effect upon the process equipment effi-
ciency. The paper also contains the analysis of field
test results performed at gas condensate field # 21.

KEY WORDS: development of Achimov deposits,
Urengoyskoye oil and gas condensate field (OGCF),
treatment of Achimov deposit condensate-containing
gas, low-temperature separation (LTS) method, cor-
rosive/aggressive conditions of Achimov deposits
development process, corrosion inhibitor, protection
of gas condensate wells pipeline fittings from carbon
dioxide corrosion, presence of corrosion inhibitor
solution in formation water, formation of a stable
emulsion at the boundary between formation water
and gas condensate, integrated gas treatment station



)

NMPEAYNPEXAEHUE M AMKBUAQUMUA OCAOXHEHMUMN
NPW DKCMNAYQATALMM CKBAXMH

YAK 574:628.16.067.1:628.3:628.32

OonTummsaums pGGOTbI CUCTEMbI OHUCTKMHU

CTOMHbIX BOA KIM-21

A.1O. KopsakuH

WU.U. 3aiHYyAAMH

U.®. AxuH, i.f.yakhin@gd-urengoy.gazprom.ru

T.A. PasbinoB

[.A. YcMaHoBA, g.a.usmanova@gd-urengoy.gazprom.ru
A.P. lumyxameTos

/OO0 «lasnpom A0ObIMa YpeHromy, r. HoBbiM YpeHrom/

B npouecce npou3BOACTBEHHOI [EATENbHOCTHM MpO-
MblicnoBbix 06bekToB 000 «[asnpom fo6blya YpeHroiin
npoucxoauT 06pa3oBaHWe MPOMbILIAEHHBIX W X03AW-
CTBEHHO-ObITOBbIX CTOYHBIX BOA. CTOYHbIE BOAbI 06bEK-
TOB MO/JrOTOBKM Fa3a NPOX0/AT NO3TaMHbIA LWKI 0YUCT-
KM OT 3arpA3HAIOWMX BELIECTB W YTUAN3MPYHOTCA
B MornollatlMe ropusoHTel. B xode akcnnyaTauuu
ObIN peLeHbl BOMPOChI, CBA3aHHbIE C 06pa3oBaHNEM
3MYIbCUM, U YBEAWYEHa 3KCMAyaTaUMOHHAA Hafex-
HOCTb CUCTeMbl COOpa M OYNCTKM CTOYHLIX BOJA. B cTa-
Tbe NpUBEJIEH aHann3 3PEKTUBHOCTM PaboThl CUCTE-
Mbl 04McTkM cTouHbix BoA [KM-21 w npeacTaBneHsl
MEPONPMATUA MO ONTUMU3aLMK ee paboThl W NOBbILWE-
HWI0 3KCMyaTaLUWMOHHOM HaZeXHOCTY.

KJTIOYEBLIE CJIOBA: ocBoeHue a4nMOBCKMX OTIOXE-
HWIA, CTOYHbIE BOJbl, TEXHONOMMA yTUAM3aLuu npeasa-
PUTENBbHO OYULLIEHHbIX CTOYHBLIX BOA B ry60K03anerato-
LLiMe NOJ3EMHbIE TOPU30HTHI, YCTAHOBKA OYUCTKM CTOY-
HbIX BOA, HAaNM4Me B NNAcTOBOI BOJe pacTBOpa MHIM6Y-
Topa Koppo3uu, 06pa3oBaHMe CTOMKOM 3MyNbCUKM Ha
rpaHuue «nnacToBaA BOJA — ra30Bblii KOHAEHcAT»,
MOJepH13aumna 0TCTOWHMKA NNacToBOW BOAbI, ONTUMU-
3aluA npouecca 04nCTKM OTCTOMHMKA NNacToBOW BOAbI

Optimization of GCF-21
Wastewater Treatment
System

D.Y. Koryakin, LI. Zainullin, I.F. Yakhin, T.A. Fazylov,
G.A. Usmanova, A.R. Ishmukhametov
/Gazprom Dobycha Urengoy LLC, Novy Urengoy/

In course of industrial operation of Gazprom
Dobycha Urengoy production facilities, they gen-
erate industrial and household/domestic waste-
water. Wastewater from gas treatment facilities
undergoes a phased cycle of treatment from pol-
lutants and is disposed into absorption horizons.
During their operation, the authors have resolved
the issues related to formation of emulsion; and
have increased the operation reliability of waste-
water gathering and treatment systems. The
paper contains the efficiency analysis of GCF-21
wastewater treatment system operation and pro-
vides for the measures to optimize its operation
and to improve operational reliability.

KEY WORDS: development of Achimov deposits,
wastewater, technology to dispose pre-treated
wastewater into deep-lying subsurface horizons,
wastewater treatment plant, presence of corro-
sion inhibitor solution in formation water, forma-
tion of stable emulsion at the boundary between
formation water and gas condensate, upgrading
formation water settler, optimization of formation
water treatment settler
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MPM DKCNAYATALMMU CKBAXMH

YK 54-4:622.24.063:622.24.08:622.245.59

MNoBbiLLeHHe NMPOAYKTUBHOCTU CKBOXUH
AYUMMOBCKUX OTAOXKEHUN, KOADBMATUPOBAHHDbIX
YTAXEeAeHHbIMU PACTBOPAMMU

E.H. MNepeBowmkoB!, perevozz@inbox.ru Increcsing AChimOV
L.X. CyATaHOB'2, A.T.H., ssultanov@mail.ru Formations Well Produc’rivi’ry
1 YOUMCKMIT TOCYAQPCTBEHHBINA HEDTAHOM TEXHMYECKMIA Colmated with Weighted

yHuBepcurerT, r. Yba Solutions

2 Akaaemums Hayk PecnyBamkn ballkoptocTaH, r. Ydoa

E.N. Perevoschikov!, Sh.Kh. Sultanov!.2, DSc
1 Ufa State Petroleum Technical University, Ufa
2 Academy of Sciences in Republic

OcBoeHME CKBaXMH B a4YMMOBCKUX OTIIOXEHMAX
of Bashkortostan, Ufa

YpeHroiickoro MeraBana nocnie Ux rayLweHua npu kanu-

TanbHOM PEMOHTE WKW nocne OYPeHUA B CHOXKHbIX The development of wells in Achimov formations
ropHo-reonormyeckux ycnosuax xapaktepusyetca :  Of Urengoy megalithic bank after they were killed
CNOXHOCTAMM, BbI3bIBAEMbIMU KOfIbMaTaLMeid Konnek- at the stages of well overhaul or drilling in chal-
Topa, KOTOpaA, B CBOW o0yepefb, obycnasnusaetca : lenging mining and geological conditions is char-
MCNONb30BaHUMEM YTAXENeHHoro Gypooro paceopa : acterized by difficulties caused by formation
Ha ocHoBe GapuTa. [JononHWTENbHbIM ocnoxHalowmm ©  plugging, which, in turn, is caused by the use of
(haKkTOPOM BbIBOZA CKBAXMH «Ha PEXUM» TakXe ABMA- barite-based weighted drilling mud. The unfavor-
0TCA HeGnaronpuATHble (UNLTPaLMOHHo-emkocTHLie able filtration and capacitance properties and
CBOWCTBA W XapakTEPUCTUKN Camux nnactos auumos- :  characteristics of Achimov formations are also
CKMX OTNOXEHMiA. B cTaTbe npeacTaBnensl pesyneratsl :  the additional complicating factor in bringing the
na6opaTopHbIX MCCNe0BaHuii BO3MOXHoCTed aecTpyk- :  Wells into operation. The authors of the paper
Typu3aLum 6apuToBbIX «KOPOK» B CKBaXxWHax Ha ocHoe :  present the results of lab studies related to the
pa3padoTaHHOro XMMUYECKOro peareHTa. : possibilities of destructing barite "crusts” effects

in wells based on the designed chemical t.
KJTOYEBBIE CJI0BA: rnyLieHue ckBaXxuH ¢ aHOMasnbHO IEAES Rl it M Ese il (e

BLICOKAM nnacToBbiM fasnexmem (ABM[), sckpeirue i KEY WORDS: killing the wells with abnormally
MHTEpBaNoB MNacToB C aHOManbHO Bbicokum nnacto- :  high formation pressure (AHFP), penetration into
BbIM [JaBNEHUEM, YTAXeNeHHble GypoBble pacTBOpbI U the intervals of formations with abnormally high
XWIKOCTY FNyLIEHNA C coeMHeHnAMN GapuTta, o6paso- | formation pressure, weighted drilling muds and
BaHUe 6apUTOBbIX KOPOK Ha CTEHKax cTBona ckBaxunel, | Wellkilling fluids with barite compounds, forma-
CHUXEHWME NPOHULAEMOCTY Npu3a6oiiHoit 30HbI Mnacta, :  tion of barite crusts on the walls of borehole,
TEXHONOrMA JIMKBUAALMN GapUTOBbLIX KOPOK, a4MMOB- reduction of permeability in reservoir bottomhole
CKuil HepTerasoHoCHLIA Komnnekc Ypenroiickoro mera- :  20ne, technologies to control barite crusts,
Bana, pa3paboTka peareHTa u TEXHONOrWK ANA AeCTPykK- Achimov oil and gas structural complex in Urengoy
LMK COBAMHEHNIA GapnTa B CKBaXWHaX i megalithic bank, designing the reagent and tech-

nologies to destruct barite compounds in wells

HIH #2/2026 Kev4



NMPEAYNPEXAEHUE MU AMKBUAQLUMA OCAOXHEHMUMN
NMPW DKCNAYATALMM CKBAXMH

P

OLeHKa BAMSIHUSA XXUAKOCTEMU FAYLUEHMUS
C COeAMHEeHUAMU BAPUTA HO TEeXHOAOTMYeckue
NapameTpbl CKBAXKUH

YAK 549.761.34:622.234.573:622.245:622.245.01

Assessing the Effect of Well-
killing Fluids with Barite
Compounds Upon Process
Parameters of Wells

E.H. NMepeBoLWwMKOB!, perevozz@inbox.ru
L.X. CyATaHOB'2, A.T.H., ssultanov@mail.ru
B.M. YuaukuH!, cleanlist867@mail.ru

1 YOUMCKMI TOCYAQPCTBEHHbIN HEJDTIHOM TEXHMYECKMM
yHuBEpPCUTET, . Ydpa
2 AKaAeMMA HOYK PecnyBAmkm bALLKOPTOCTaH, 1. Ydba

B HacToAulee BpemA C LENbl0 TAYLIEHNA CKBAXMH C
aHOMasnbHO BbLICOKMM nnacToBbiM AaBnexnem (ABI1/)
NPUMEHAOTCA PacTBOPbI C YTAXENUTENAMM HA OCHOBE
cynbgaTa 6apua (6aputa). OHu no3sonAT aPhekTus-
HO 1 6€30MacH0 NPOBOAUTL PaboTbl MO CMEHE BHYTPY-
CKBaXWHHOTO 060pY/10BaHNA U NINKBUAALMN MEXKONOH-
HOrO [1aBfEHMA, PEMOHTHO-M30MALMOHHbIE PaBOThl U
1. Ai. OiHaKO B yCNoBUAX YXYALIEHHbIX (OUNLTPALMOHHO-
E€MKOCTHbIX ~ CBOWCTB ~ @YMMOBCKMX  OTNOXEHMWIA
YpeHronckoro MeraBana ucnonb30BaHUe YTAXENEHHbIX
pacTBOPOB MPUBOANT K OCAXAEHUIO TAXEMbIX YacTuL
bapuTa M KonbMaTauuu Npu3aboiiHOA 30HLI NnacTa.
370, B CBOIO 04epefib, 06YCNaBNMBABT CHUXEHUE Tex-
HONMOTMYECKUX MOKA3aHWA CKBaXMHbI MOCne nposeje-
HWA npoueAaypbl rAyweHnA. B cTaTbe npejcTaBneH
aHanu3 BAWAHWA NpoLeAypbl FYLEHUA Ha NPOU3BOAN-
TENbHOCTb CKBaXWH. OTMEYAETCA CHUXEHME MOYTH Ha
50 % koahpuumeHTa NpoayKTUBHOCTY NPU HEU3MEHHO-
CTW 3HEPreTMYeckoro COCTOAHMUA (MNacToBOro u 3a60ii-
Horo aaenexua). MpuBeaieHbl pe3ynbTaTbl NPOBEAEHNA
npoueaypbl NOBTOPHOr0 MMApopa3pbiBa nnacTa ¢ Lefbto
BOCCTAHOB/EHUA TEXHONOMMYECkuX nokasaTeneit 4o6bl-
BaIOLLMX CKBAXMUH.

KJIFOYEBBIE CJIOBA: aynmoBckue oTnoxexud, Ypew-
rovckWin Merasan, KonbmaTauua nNpPOAYKTUBHOTO
nnacta, NePBMYHOE BCKPLITUE W FyLUEHME NPOOYKTUB-
Hblx nnacToB ¢ ABIJ[], yTAXeneHHble pacTBOpLI

E.N. Perevoschikov!, Sh.Kh. Sultanov!2, DSc,
V.M. Chilikin'

1 Ufa State Petroleum Technical University, Ufa
2 Academy of Sciences in Republic of
Bashkortostan, Ufa

Currently, the solutions with weighting agents
based on barium sulfate (barite) are used for
killing the wells with abnormally high formation
pressure (AHFP). They make it possible carry out
efficiently and safely the operations on changing
downhole equipment and eliminating inter-col-
umn pressure, during water shut-off jobs, etc.
However, in conditions of degraded filtration and
capacitance properties of Achimov formations in
Urengoy megalithic bank, the use of weighted
solutions leads to the deposition of heavy barite
particles and clogging in formation bottom-hole
zone. This, in its turn, leads to a decrease in well
process parameters well after well-killing opera-
tion. The authors of the paper present the analy-
sis well-killing process effect upon well produc-
tivity and note almost 50% decrease in produc-
tivity factor, while the energy status (formation
and bottom-hole pressure) remains unchanged.
The paper also contains the results of repeated
formation hydraulic fracturing in restoring the
production well process parameters.

KEY WORDS: Achimov formations, Urengoy mega-
lithic bank, clogging in productive formations, pri-
mary penetration and killing of productive
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Optimal Solution

of Logistical Problems
While Supplying Methanol
to Remote Fields

/OO0 «lasnpom AobbHa Hos6pbcky, r. Hos6pbck/

B ctaTbe noaHATa npobnema rasorugpaTHbix (ruapat-
HblX) 06pa30BaHUil Ha yfaaneHHblx 06beKTax rasoBoro
nponseogctea 000 «lasnpom paobbiva HoAabpbek».
PaccmaTpuBaeTcA cnoco6 ee pelleHuA C MOMOLLbH
MEeTaHona — Knw4YeBoro MHruéutopa rugpatoobpaso-
BaHuA. Mcnonb3oBaHue MeTaHona kak uHrubutopa
rmapaToo6pa3oBaHMA Ha AedcTByloleM (hOHAe CKBa-
XWH, B Tpy60NpoBOax u TEXHONOrMYeckoM 060py10Ba-
HUW B COMETAHWUK C NPOAYMAHHOW NIOTUCTUKOM, BKOYa-
tolierd MynsTUMO/ZIaNbHbIE NEPEBO3KM, WCNONb30BaHME
KOHTEAHEPOB-LUMCTEPH ANA XUMUYECKMX NPOAYKTOB
(KLIX), unchpoBbix TexHONOruit, obecneynBaeT cTabuib-
Hylo u 6e3onacHyt paboTy [o06biBalOLiEro npeanpua-
TWA B CNOXHbIX KINMMATUYECKMUX YCNOBUAX, CNocobeTBy-
8T CHUXEHMIO PUCKOB aBapuii U 3KOHOMWYECKNX NOTEPb.

KJTOYEBBIE CJIOBA: TpaHcmopTupoBka MeTaHona,
nHrnbuTop ruapatoobpas3oBaHMA, rasorugpaTHoe
o6pa3oBaHue B cucTemax fo6bl4n rasa, npeaoTBpaLle-
HWe ¥ NUKBUAALMA TMAPaTHbIX NPO6OK, MyNbTUMOAaNb-
Hble NepeB03KW MeTaHona, KOHTEeiHep-UMCcTepHa
ana xumudeckux npoayktoB (KLX), TaHk-KoHTeiiHep,
pe3epByapHbIi METAHOMbHBIA NapK, XpaHeHue 3anacos
MEeTaHona, UM poBbIE NOrUCTUYECKUE UHCTPYMEHTHI

Yu.A. Agrba, E.N. Zybareyv,

M.Ya. Gutovskiy, R.R. Kosinskiy,

P.l. Gilyov, V.A. Karpenko

/"Gazprom Dobycha Noyabrsk" LLC, Noyalbrsk/

The authors of the paper discuss the problem of
gas hydrate (hydrate) formations at remote gas
production facilities of "Gazprom Dobycha
Noyabrsk" LLC and consider a procedure to
resolve it through the use of methanol, i.e. main
inhibitor of hydrate formation. The use of metha-
nol as hydrate inhibitor at the existing well stock,
in pipelines and process equipment, in combina-
tion with well-thought-out logistics, including
multimodal transportation, use of chemical prod-
uct tank containers (CPTC), digital technologies,
ensures stable and safe operation of the produc-
tion company in challenging climatic conditions
and helps in reducing the risks of accidents and
economic losses.

KEY WORDS: transportation of methanol, hydrate
inhibitor, gas hydrate formation in gas production
systems, prevention and elimination of hydrate
plugs, multimodal transportation of methanol,
chemical product tank container (CPTC), tank-con-
tainer, methanol tank farm, methanol inventory
storage, digital logistics tools
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NyTb OT UH)XEHEPHOU UAEWU
AO MPOMBILLAEHHOTO CTAHAAPTA:

MCTOPUS BEHTUAbHbIX MPMBOAOB B HEPTEAODBINE

ElBbI3OB CEPEAUHBI 90-x

CepeauHa 1990-x rogoB cTana ANA POCCUIACKON
MPOMBbILINEHHOCTU BPEMEHEM CJIOXHbIX PELIEHW.
HedTAHaA oTpacnb, HECMOTPA Ha OTHOCUTENbHYIO
CTabUNbHOCTb, OCTPO HYXXAanacb B NPOPLIBHbLIX TeX-
HWYEeCKUX PELEeHUAX ANA NOBblEeHUA 3 eKkTuB-
HOCTM A06bl4K. B komnanuio «JIYKOWSI» noctynanu
COTHM NpeAnoXeHWn no cosjaHuo o6opynoBaHuA
«HOBOTO MOKOJIEHWA», 0AHAKO MHOTWE M3 HUX He
YYuTbIBaNu CypoBble peanuu aKcnayaTauuu B cKBa-
XWHaxX — BbICOKWE TeMnepaTypbl, BUGpaLKUM U OrpaHm-
YeHHOE NPOCTPaHCTBO.

WmeHHO B 3TOT mepuoj Hayanacb UCTOPUA, KO-
TopaA CcNycTA TpW AECATUNETUA MpUBENa K CMEHE
oTpacneBoro ctaHjapTa.

P OXAEHUE UAEUN: KOCMUYECKUE
TEXHOAOTUU B HEPTAHOWN CKBAXWUHE

AHanu3oM WHHOBALMOHHbLIX MNPEANOXEeHUn B
MAO «NYKOWJI» 3anumanca Mareeit fkoBneBuu
Tuu36ypr. Ero BHMMaHue npuBnekna nepcrnekTUBHaA
KOHLENuUWUA: UCNoNb30BaHMe B Ka4ecTBe NpuUBoaa AnA
YCTaHOBOK 3N1eKTpoLeHTpo6exHbix HacocoB (YILH)
MOTrPYyXHbIX ABUraTeneil ¢ NoCTOAHHBIMU MarHuTaMm
B poTOpe.

B Poccuu Takue arperaTbl 4acTO Ha3blBalOT BEH-
TUAbHBIMU, XOTA UX KOPPEKTHOE TexHMYeckoe Ha-
MMEHOBAHWE — «CUHXPOHHbIE 3NEKTPoABUraTenu
C MOCTOAHHbIMM MarHutamu B poTope» (CAMM).
Ha TOT MOMEHT 3T TEXHONOrMK yXe JoKa3anu CBOK

B arycte atoro roAa cBoif 90-neTHUi o6unei
otmeyaet MATBEWU AKOBJIEBUY TMH3BYPT

MHXEHEP U PYKOBOAMUTEAD, Ybi MHTYMLLUS,
NPOdOECCUOHAAbHbIM OMbIT U CMOCOBHOCTbL BUAETH
MEePCNEKTUBHbIE TEXHUYECKUE PELLEHUS ONMPEAEAUNAM
PA3BUTUE HOBOFO HAMPABAEHMS B OOAACTH
MNOTPY>XKHOTO SAEKTPOMPUBOAC AAS HECDTEAODbIYM

ﬁ HIH #2/2026

achheKTMBHOCTb B aBMaLuK, KOCMOCE W Ha TpaHc-
nopTe, NPOAEMOHCTPUPOBAB pPekOpAHbIe NOKa3aTeNm
KMJ, meHblime ra6apuTbl U CHUXEHHbIE TOKM Ha-
rPYy3KM NO CPaBHEHWUH C KNacCUYECKUMMU aCUHXPOH-
HbIMMW 3N1eKTPOABUTraTENAMM.

OaHako rnaBHbIA BOMPOC OCTaBancA OTKPbLITHIM:
CMOXET /I «KOCMUYEecKana» TEXHUKA HaZexXHo pabo-
TaTb B arpeccuBHoii cpele HeddTAHON CKBaXUHbI?

WHuumaTuBy nojpepxkanu Ha BbICLIEM YpPOBHE —
pykosoautenu  komnawuu  B.H0. AneknepoB u
P.Y. MaraHoB ganu 3eneHblii cBeT NpoekTy. Tak Ha-
YyancAa JONruid NyTb OT CMesoi rMnoTe3bl 40 NPOMbILL-
NEHHOro cTaHjapTa.

EEEPBbIN WAT: KOTAA «CAEAATb»
BAXHEE, HEM «MPOAATb»

Ana peanusauum ambuuMO3HOW 3ajaynm Obinu
npueneyeHsl cneunanuctel AO0  «A3poanekTpuk»
(6biBlKMA MA3 «[J3epxuHen») — npeanpuATUA C YHU-
KanbHbIM OMbITOM CO3J4aHUA CHOXHbIX 31EKTpo-
NPUBOAOB ANA a3pokocMmuyeckoi otpacnu. PaboTol
BO3rnaBUn 3aMecTUTeNb TeHepasibHOro AupekTopa
Bnagumup UBanoBuy laBnenko.

M.A. un36ypr u B.W. MNaBnenko y BbicTaBoyHOro 06pa3ua
BEHTH/NLHOTO 3NeKTPOABUraTena ¢ rMApo3aLyuToi.
Koranbim, 2003 .
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Ha cTapTte nepepj komaHAoW cToAna He 3a-
jaya MaccoBoro nmnpou3BOACTBA, a (yHAAMEH-
TaNbHbLIA BOMPOC: peanu3yema M cama kKoHuenuua?
MapannenbHo ¢ co3faHueM ABUraTena npouMcxoauna
M pa3paboTka CMCTEMbl ynpaBNeHWA — 4acTOTHOrO
npeo6pasoBatenA (BMocCneAcTBMM CTaBLWIEro W3-
BECTHbIM Kak cTaHuusa «Putakc»). bes aTtoro ane-
MeHTa BEHTWNIbHbIN ABUraTenb O6bin npocTo 6Gecno-
ne3HbIM Habopom meTanna.

WcnbiTaHuAa peiicTBytowlero maketHoro o6pasua
npownu B 1996 rogy. Ycnex 6bin 3akpenneH wpuau-
yecku: nonyyeHo caugeTenbcTBo Ne 5220 Ha nonesHyw
mojenb «YcTaHoBKa rny6MHHOro Hacoca» C Mpuopu-
TeTom 0T 3 ceHTAGpA 1996 roaa, oTnuyarwanca Tem,
4TO «yCTAaHOBNEHHbIA B CKBaXXMHE 3JIEKTPOABUTraTENb
BbINOJIHEH 6ECKOHTAKTHbIM C pa3MeLieHHbIMU Ha Po-
TOpe NOCTOAHHBIMW MarHUTaMmu»,

ENTOYKA BUPYPKALLUU:
MPOMBILLUAEHHOE NMPOU3BOACTBO

MakeT 6bi1 co3aaH, HO Ao Tpuymda 6biio faneko.
Cyanb6a no6oii TexHonoruu pewaetcA He B nabopa-
TOpWUM, a Ha 3Tane nepexofa K CEPUIAHOMY BbIMYCKY.
PykosoacTso MAO «JIYKOW» n AO «PUTIK» npunano
cTpaTernyeckoe pellieHWe OpraHM3oBaTb NPOM3BOA-
cTBO KomnnekTHbIx npusogos YIUH (KM BA) Ha 6ase
AO «PUT3K» coemectHo ¢ 3A0 «OWJIMAMIM» (ce-
rogHa — 000 «3MY Cepsucy).

KntoyeBbiM aTanom ctano cosganue B 2003 roay
cneunanuaupoaHHoi cTpykTypbl — 000 «PUTIK UTL|».
NmeHHO 31eCb TEXHONOTWA MpoLWia CBOK «KPUTHU-
Yeckyl TOYKY pocTa»: BbIABNANUCH U YCTPAHANMUCH
KOHCTPYKTMBHble HeJOCTaTKW, HeusbexHble ANA
nto6oit HOBOW TeXHUKHW; pa3pabaTbiBanucb Moangm-
Kauuu, B TOM yucne ANA 3apy6eXXHbIX PbiIHKOB; BEH-
TUNbHbIE MPUBOAbI OKOHYATENIbHO AOKa3aNlu CBOK
pa6oTocnoco6HOCTb B YCNOBUAX MPOMbIWIIEHHOMN
aKcnayaTauuu.

EENYyTb YEPE3 TEPHUMU:
CKENCUC U DKOHOMMUA

B nepBble roabl HOBaA TEXHONOTUA BOCNPUHUMA-
nacb HacTOPOXeHHO. BeHTunbHble npuBoAbl Obinu
KOHCTPYKTUBHO CJIOXHEe MPUBbLIYHbIX CUCTEM MpA-
MOrO0 Mycka, CTOM/IN A0OPOXE M HAa PaHHUX 3Tamax He
BCErAa JeMOoHCTpupoBanu ctabunbHy paboTy. Ana
MHOTMUX 3KCnayaTauMOHHWUKOB OHW Ka3anucb UCTOY-
HWKOM CKOpee JOMNONIHUTENbHbIX PUCKOB, YEM MNpe-
MMyLLECTB.

IKOHOMMA INEKTPOIHEPrUM, KOTOPAA CeroAHA ABNA-
eTCcA OAHWUM U3 rnaBHbiX kosbipeid CAMM, B ToT nepuoa
He BOCMPUHMManachb kak onpegenAwwuin caxktop ad-
thekTuBHOCTHU. YacTb HedTerasonobbiBaOWMX ynpaBs-
nennit «JIYKOWNIA» He Buaena npuyuH AnA 3aMeHsbl
TPaAMLMOHHbLIX aCUHXPOHHBIX ABUTaTENen.

CBHIETENBCTBO

CeupgerenbctBo Ne 5220
Ha nonesHyio Mogenb
«YcTaHoBKa rnyGMHHOI0 Hacoca»

B.W. laBnexko gemoHcTpupyeT

BEHTWNbHbIN 3NEKTPOABUIaTeNb
npoussogcTea 000 «PUTIK-UTL|»

MonTaX cTaHyum ynpaBneHua «Put3akc-01» Ha MEeCTOPOXKAECHHH.

Pa60oTbl BbINONHAEGT NpeAACTaBUTENb CEPBUCHOM CNYXObI
000 «PUTIK-UTLI» H.N. Tarapuu. 2003 r.

Ha Canpu6uHckom mectopoXxaenuu. 2003 r.
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HAYYHO-MHXEHEePHbe AOCTUXEHUS B MEXAHMU3IUPOBAHHOW AO0DbBIYEe HETH

YyacTok c60pKM U TECTUPOBaHUA BEHTHNbHbIX ANEKTPOABHIaTeNe.
Mocksa, 000 «PUTIK-UTL|». 2008 .

[fepenomublii MmomeHT HacTynun B 2014 roay, koraa co-
TpyaHukn 000 «PUT3IK-UTL» 6binu nepeeejeHbl B COCTaB
000 «JIYKOW 3NY Cepsuc». K aToMy MOMEHTy cepBucCHas
KOMMaHWA HaKonuia OrpoOMHbIA OMbIT aKcnayaTauum o6opyno-
BaHMA U NO-HOBOMY OLleHUNa NOTEHLMAN BEHTUbHbBIX TPUBOJOB.
Mpu atom UTL yxe npeactaBnan coboit chopMupoBaBLIYOCA
WH)XEHEPHO-NPOU3BOACTBEHHY NNOWAAKY C CEPMiiHbIM Npo-
W3BOACTBOM, HapabOTaHHbIMU KOMNETEHUNAMWU U CNAOYEHHOI
KOMaHZAOM cneumManucTos.

ELLUPPbI U PAKTDI:
35 000 KAK CUMBOA 3NOXMU

B 2016 rogy B Koranbime 6bi NOCTPOEH Chneuuanmaupo-
BaHHbIW LieX N0 NPOM3BOACTBY BEHTUIbHLIX 3N1€KTPOABUraTEN €l
(LINBA). MowHocTv npeanpuATUA Gbiny paccynTaHbl Ha BbIMYCK
HECKONbKMX ThICAY U3JENUi B TOA C BO3MOXHOCTbH AaNibHel-
wero macwTtabupoBaHuA.

MTorom MHoroneTHei pab6oTbl cTan tobuneiHblii pybex:
20 maa 2026 roga, B roa 35-netus komnanuu «JIYKOWJI»,
000 «3MY Cepeuc» BbINYCTUNO CBOWA 35-ThICAYHbIA BEHTUIbHBbII
3N1eKTpOABUraTENb C MOMEHTA CTapTa CEpPUIAHOro Npov3BOA-
ctea B LMBJ.

Ho unchpa 35000 — 3To He NPOCTO NPOU3BOACTBEHHbIA OTYET.
3710 cBMAETENbCTBO TOr0, YTO BbIGpaHHOE O4HaXAbl TEXHUYE-
CKOe HampaBlieHWe oKa3anocb abCcoNOTHO BepHbIM. TexHonorua
npoLwa nyTb 0T 3KCNEPUMeHTaNbHOro MakeTa 40 MeMHCTpUMa
B He(pTenobbive.

Mocksa, UTL| 000 «3MY Cepsuc». UccnepoBaTenbckuii cTeHs
NOrpY)XHbIX NPUBOAOB, PyKOBOANTENDb IPyNiNbl CTEHAOBbIX
ucnbiTanuii B.H. Knumaxun. 2025 .

EEHOBbIA CTAHAAPT OTPACAMU

Oco6yto LeHHOCTb 3TO UCTOPUM NpUAaeT To,
YTO TEXHOJIOrMA BEHTMJIBHOrO NpuMBOAa He Obina
3aumMcTBOBaHa B rotoBoM Buae. OHa nocnenoBa-
TeNbHO co3jaBanacb M joBojunacb A0 yma CH-
NaMmn 0TEYECTBEHHbIX CMELManucToB — OT NEpPBbIX
pacyeToB A0 MHOFONETHEN 3KCNNyaTaLuUM Ha Me-
ctopoxaeHuax HIA0 komnanuu «JIYKOWSI».

Ceroana 000 «3MY CepBuc» — 0fHO M3 Kpyn-
HENLNX POCCUWCKMX MPEANnpUATUIA B CBOEM CEr-

MeHTe. YucneHHocTb nNepcoHana mnpeBbiWaeT
3400 coTtpyaHukoB. KomnaHuAa pacnonaraeT
CO06CTBEHHbBIM  y4€OHbIM LEHTPOM, pa3BUTON

CepPBUCHON CEeTbl W MPOU3BOACTBEHHON MH(pa-
CTPYKTypoW, ob6ecneynBan COMpoBOXAeHMe 060-
pyAOBaHMA Ha MECTOPOXAEHUAX NO BCEN CTPaHe.

Co3paHue ¥ NpOMbILLNEHHOE OCBOEHWE BEH-
TUAbHBIX MPUBOLOB CTano 3HAYUMMbIM Hay4HO-
WHXeHepHbIM  pocTuxennem TMAO  «JIYKOW»,
CyMeBLEro O00beAWHUTb HAY4YHYH WAEH, WH-
XKEHEPHYH LWIKONY W NpPOM3BOACTBEHHYH 0a3y
B €AMHYI Lenoyky. BeHTunbHble npuBoabl npe-
BpaTUNIUCb M3 3KCMEepUMeHTaNnbHOW pa3paboTku
B OJHY W3 K/JHYEBbIX TEXHONOrUA COBPEMEHHOW
MeXxaHU3upoBaHHOW J06bIYN HEPTU — 3TO UHAYCT-
puanbHbIA cTaHAaApT, 3adatowWwnin nnaHky addex-
TUBHOCTM ANA BCEW OTpacnu.

LinBA 000 «3MY Cepauc».
B oXxmganum Bbinycka

35 000-ro gBuratena.
Koranbim, 2026 r.
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10+ net

(—) Pa6oTaem Ha pbiHKe
XMMUYECKON oTpacnu

COBCTBEHHBIE NPOU3BOACTBEHHLIE MOLLLHOCTHU
MNepmckuit kpaid, . Kynryp; XMAO, . HedbTetoranck

HALLN NMPOAYKTHI:

CmasouyHasa go6aBka gna 6ypobix pacteopoB POLYLUBE
CHuxaeT KoadhhuuMeHT TpeHuA, CHUXaeT BOAOOTAAYY
W ynyylaeT Ka4eCTBO M MPOYHOCTb PUABLTPALIMOHHON KOP-
K1 6YpOBbIX pacTBOPOB

Actanbt cynbhupoBanHbiii POLY SULF

CtabunuanpyeT nnacTbl FUHUCTBIX CNAHLEB, ynyylwaet
cmasblBatolne ceoiicTBa 6ypoBOro pacTtBopa, MOHWXa-
eT hunbTpauuio, a Takxke ynyylaeT CBONCTBA MMMHUCTOM
KOpKu B 6YPOBbIX pacTBOpax

KomnnekcHhbiit uurn6utop rnuu ClayForse

OpraHuyeckunit MHrMGMTOP B CYXOM BUAE C (hyHKLMOHANb-
HbIMKU rpynnamu, pa6oTaeT B YCNOBUAX BbICOKUX Temmne-
paTyp, o6ecne4nBaeT pacTBOP TepMOCTabUAbHOCTbIO
BO BpemA GypeHus

Wuru6utop amunnoro tuna AmininForse

OpraHuyeckuit XXWAKUA MHrM6uTOp, NpefoTBpaLwiaeT AUC-
neprupoBaHve rMHUCTOrO LamMa W CHWUXaeT ero Hapa-
60TKy B 6ypoBOM pacTBOpe

Wurubutop Ha ocHoBe nonurnukonei GlicollnForse
XKupkuit peareHT Ha OCHOBE MONUIAUKONEN, NojaBnAeT
rmapataumio n HabyxaHue rANHUCTLIX CNaHLEB, He BIMAET
Ha UX BA3KOCTb MM (PUNbTPaLMOHHbIE CBONCTBA

Bce Hawm NPpoAYKTbI

oag 300000+ rou

00O ExerogHan otrpyska $)
npoayKumuu

NMPOU3BOACTBO Vil
W PEAJIU3ALINA
XUMUYECKMX NPOAYKTOB

¢
300+

-
[TocTOAHHBIX KNIne
¥ napTHepos

Bypeuue 6e3 aKONOrnyecKux npocToeB —
HallK peareHTbl AalOT 3KONOrMYHbIN Wwnam!

Iucnepcua runbcouuta CilsoForse

XKnakaa runbcoHMTOBAA CycneH3ua, UHrMbupyeT rau-
HUCTbIe NOPOAbI, FEPMETU3NPYET MUKPOTPELLUHbI, CHU-
XaeT punbTpaunio, MUHUMU3NPYET BEPOATHOCTM Aud-
thepeHUManbHbIX NPUXBATOB, MOBbILIAET CMa3biBaLLYH
CNOCO6HOCTb M YMEHbLUAET HaNUMaHue NUMKNX FAKH

leteprent DeterForse

MpoTuBocanbHukoBanA nobaska, npeaynpexxaaeT Hanuna-
HMe NopPojibl Ha 6YPOBOW MHCTPYMEHT, yMeHbLIAET NpUXBa-
Thl, NpejoTBPaLllaeT Npo6nemsl, CBA3aHHbIE C HaNUMNaHM-
eM FMUHUCTbLIX YacTul, Ha aonoTo n anemeHTbl KHEK

Opravocunbubiit nuraut ana PYO LignitForse-F
O6ecneunBaeT cHuxeHne HTHP cmnbTpaunm u ynyyiwa-
eT KayecTBO (hMNIbTPALMOHHOK KOPKM

MopgudmuupoBanubiii nuruut gna PBO LignitForse-C
Perynupyet u cHuxaeT chunbTpaunto 6ypoBbix pacTBOPOB

HednokynauT u perynatop cunbrpayun RheoForse-T
JlurHocynbhoHaTHO-NUIHUTOBAA Komno3auuua, pedno-
KynAHT, coxpaHAeT 3(¢eKTUBHOCTb Npu 3ab0MHbIX
TemnepaTypax M JaBleHun v ynyywaeT o6wyw cTa-
6unbHOCTb 6ypoBOro pacTBOpa M PEONOrMYECKUX
CBOICTB

W COOTBETCTBYHOT

AGECTBVNNHM JKOJIOrH4eCKUM HOpMaTuBam u Tpeﬁ()BaHHﬂM ﬂpOMbIII].IIeHHOﬁ 6e3onacHocTH!

7

000 «NMOJINXUMIPYMNM». Mepmckui kpa#n, r. Mepmb, yn. Jle6egesa, g. 32, od. 1
Ten.: +7 (342) 206-67-57 +7 (342) 206-54-64 (oTaen npogax) info@phg.group




000 «MHHOW.I»

MHHOBAUMWOHHBIE TEXHOANOIUMU

JxoHomusa go 10 man py6neil Ha oHY CKBAKMHY
3a CYeT YBeJIMYEeHHs CKOPOCTH Bypenns u Konbmatayuu!

Pesynbrathl paboT, NpoBefeHHbIX B Poccum, [ { e T
WPEL, e

JlnBuun, Omane, OA3, NMOKa3bIBAIOT, YTO NPK- i ! ! | B Ces i
MeHeHue KT B KOMNOHOBKE MO3BONSAET:

r BypeHue i
M coKpaTUTb CPOKM CTPOUTENLCTBA CKBAMMH Ges BT

3a CYeT yBeNNYEHN MEXaHMYECKON CKOPOCTU | =rfr ] —
OypeHUs 1 NPOXoAKK Ha fonoto (Ha 20-75 %)

M npoxoauTb 30HbI YaCTUYHbIX MOMOLLEHWH C
MWHWMaNbHbIMK NOTEPAMM GYPOBOro PacTBo-
pa 6e3 BBOAA KOMbMaTaHTOB, T.K. KOflbMaTa-
LIMS1 30HbI MOrMOLLEHNS NPON3BOANTCS BbIGY-
pEeHHOW Nopoaon

.COXpaHMTb ANaMeTp CTBONa OM3KUM K
HOMUWHany U npeaoTrBpatuUTb o6pas3oBaHue
«CaJibHUKOB»

M vcnonb3oBath MM Kak Mpu POTOPHOM
6ypeHnn, Tak U Npu BypeHun ruapaBnvye-
CKMMU 3aB0MHbIMK ABUraTENIMWU, HE BHOCSH

KapavHabHbIX U3MEHEHWI B TEXHONOMMIO )X (caeBa). PaboTbl NPOBOANANCL Ha ABYX CKBa)KMHaX
0AHOro Kycta (BoBaHeHKOBCKOE MeCTOPOXKAEHHUE)

HarHeTaTe/IbHbIX CKBaXWH C NPUMEHEHUEM rmapognHaMmny4ecKoro nynbcatopa

M Yeennyenue ckopocTh GypeHust pasneHus (FMAd)

M /luKkBMaaLMS NOTNOLLEHMI NPK B6ypeHuu M KomnneKcHas TEXHONOMMUS MHTEHCUUKALIMW MPUTOKa

M /luksmaaLmMs NpUxsaTos Npu GypeHun M TexHonOrMs CENEKTMBHOTO OrpaHMyeHWsl BOJOMPUTOKA C MPUMEHEHUEM
B MydTbl cTyneHuatoro LemeHTMpoBaHus MCL| peareHta Cb®

M OGopynoBaH1e HM3a 06caaHOM KOMOHHLI OHK M Bogousonupyiowmit pearent MBC, MBC-MK, amynscua NMBC

B Whtencndunkaums nputoka pobbisatowmx u npuemuctoctv M O60pynoBatme A4ns 3apeskn 60KkoBoro crsona INKO

HarHeTaTeJibHbIX CKBaXXWH C NPUMEHEeHUEM Pa3rIMHU3UpPYIOLLLEe- | PeMOHTHO-M30/19LUNOHHbIE PabOTbl C MPUMEHEHMEM NOSIMMEPHOrO OTBEpPXKAa-
ro peareHta (PP) touterocs cocrasa (MOC)

| MHTEeHCHdPUKauMa NpUTOKa A06LIBAIOWMX U NMPUEMMUCTOCTU | PeMOHTHO-130M19LMOHHbIE PaboTbl C NPUMEHeHWeM peareHTa NbC

PEKAAMA

www.innoil.com



