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Paspa6oTKka MHHOBaLMOHHOMN 3Heproc6eperatoLwemn
TEXHOI0OrMU OYUCTKU pe3epByapoB nyTem
AUcneprupoBaHus OTIOKEHUIN

M. H. ®aznbies, A. 10. lembsiHoB, M. 0. Tumnpranues,
T. V. be3bIMAHHUKOB, E. M. MydTaxos,

3. 3. HypucnamoB

[Ipesi0xeH cloco6 OYUCTKU pe3epByapoB OT JOH-
HBIX OTJIOKEHUH C IPYMeHeHHeM I'MipaBIryecKoi
CHCTeMBbl pa3MbIBa U YIbTPA3BYKOBOH yCTAaHOBKH,
M03BOJIAIOLMHA MUHUMU3UPOBATD BbINaJleHUe 0CaZiKa
Y UCKJIIOUUTb 0YHCTKY BPYyUHYIO.

[MoBblWEHME TOYHOCTU MPOrHO3HbIX pac4yeToB
TEXHUYECKOIro COCTOSAHUSA HedTenpoBo0B

C y4eTOM AaHHbIX gaT4ynkos CO/[l o Temnepartype
nepekaynBaemomn HedpTn

0. B. Ky3HeuoBa, A. J1. ®egotos, A. A. TOHOMONbCKKHA,
J1. B. Tpuropbes

[IpoBefeHO KcceA0BaHHE TPUMEHUMOCTH pe3yJib-
TaTOB U3MEPEeHUH TeMIepaTypbl HepTH JaTYNKAMU
CO CPEJICTB OYUCTKH U JMAaTHOCTHKH JJIsl HOBBIIIEHHUS
TOYHOCTH NPOTHO3HBIX PACYETOB OPE0JIOB OTTAUBA-
HUS ¥ 0Ca/IOK I'PYHTA B OCHOBAaHUH HepTeNpOBOAA.

BnusiHne rpaHynomeTpuyYecKoro coctaBa
neckKa Ha rny6uHy npoHMKHOBEHUS ANU3ENbHOro
TonaMBa

[.Y. Aym6onos, A. B. legos, J1. Y. lym6onoBa

l/lCCer,E[OBaHbI 3aBHUCHUMOCTHU CKOPOCTU U I‘J'Iy6l/leI
NPOHUKHOBEHHUA AHU3€/IbHOI'O TOIJIMBA OT I'PaHyJ/ioOMe-
TPHUYECKOT'0 COCTaBa YacCTHL I1eCKa, UCII0JIb3yeMOro

B Ka4eCTBe 3alUTHOI'O CJ10A IPU pa3BepTbIBAHUHU
CKJIaJ1I0B BPEMEHHOTI'0 XpaHEeHHA ropryvero.

BnusHue nonumepoB U cononmmepos onedprHoB
Ha TypOy/NieHTHOE TEYEHMUE YINEBOAOPOAHDbIX
XuUaKocten

B. H. MaHan, I". B. HecblH

C LieJ1b10 TPOTHO3MPOBAHUSA NepCHeKTHUBbI TPOMBbILI-
JIEHHOTO MCII0JIb30BaHUA MPUCAAKU TOW UM HHOU
XMMHUYECKOH NPUPOAbI IPe/ICTABIEHO TeOpeTUYeCKoe
060CHOBaHHUeE U 3KCIIePUMEeHTAJIbHOe NOJTBepKJeHIe
3¢ $eKTUBHOCTH Pa3/IMYHBIX 10JUMEPOB.

MeToa onpeaeneHuns napamMeTpoB yTeueK

B TpPy6onpoBoAax Ha OCHOBE N’MApPOAMHAMUYECKUX
mozaenemn

[. B. boHgapsb, B. B. Xono6os., 0. C. HagexKnH

Ha ocHoBe cucreMbl fuddepeHInaNbHBIX ypaBHEHUH
3BOJIIOIIMOHHOTO THIA pa3paboTaHa ru/paBndecKast

MaTeMaTH4ecKasl MOZiesIb Me/IJIEHHO Pa3BUBAIOLIMXCS

MaJibIxX yTedek. [Ipe/i/ioxkeH MeTo/ onpe/ie/ieHHsT Mec-

TOIIOJIOXKEHUA YTeYKH Ha OCHOBE TOYHOI'O aHAJINTHU4e-
CKOTO pellleHus1 06paTHOM 33Aa4H.

MaremaTtuyeckui anroputm ansa o6HapyXeHus
yTeuyeK Manoh UHTEHCUBHOCTH

M. H. lornHos, C. A. KopluyHoB

l'[pe/:[nomel-x MaTeMaTH4eCKU AJITOPUTM IJid oIipeje-
JIEHUA MaJIbIX yTE€4YeK, HOBBOJIH}OLL[PII‘& MHWHUMHU3UPO-
BaTb BJIMAHHE ITIYMOBbIX COCTABJIAIOIIUX THAPOAKY-
CTHY€CKHX CUTHAJIOB TpchnopTpreMoﬁ XKHUOKOCTHU
B yCJIOBHUAX CTAJUOHAPHOI'0 peXKUuMa pa60TbI pr60-
IIpoBOJAA U peXxUuMa OCTAHOBJIEHHOU InepeKadkKu.

CBAPKA

535

Pa3BuTME TEXHONOrMU HACTPOMKM aKyCTUHECKUX
CUCTEM NpPU yIbTPa3BYKOBOM KOHTPOJie CBAPHbIX
coeiMHeHUIn

H. M. AnewwH, J1. 0. MorunsHep, C. B. CKpbIHHUKOB

PaCCMOTpeHbI HEKOTOpble BO3SMOXHOCTH INOBbILIEHUA
BBISIBJIIEMOCTH 06'bEMHBIX ,CleC])eKTOB THUIIA CBHLLLeﬁ 3a
CYEeT COBEPILIEHCTBOBAHHUA CIoco60B HaCTpOﬁKH napa-
METPOB YJIbTPAa3BYKOBOI'O KOHTPOJIAA 3X0-MEeTO40M.

546

OueHKa NPOYHOCTU CTaNlbHON BUHTOBOM
0HONONACTHOM CBau Npu AeiCTBUU 0CEBbIX
Harpy3okK

M. A. Jlunnerko, 3. ®. KnnumkuH, I. B. Moconos

PaspaGoTaH pacueTHbIHA MeTO/, TO3BOJISIOIUH C AOC-
TaTOYHOH TOYHOCTBIO peaM30BaTh 3MOPY AaBJIEHUs
Ha JIONaCcTb OAHOBUHTOBOM CBaM IPH OCEBBIX Harpy3Kax
U OLIEHUTb HECYLIYIO CTIOCOGHOCTD CBaH [0 MaTepUaJy.

PEMOHT TPYBOINPOBO/10B
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OnpegeneHue napameTpoB NOBEPXHOCTHbIX
nedeKToB ANs KOHTPOS KayecTBa PEMOHTHbIX
pa6oT Ha NOABOAHbIX Nepexojax TPy6onposoaoB
0. N. KonecHukos, E. E. 3opuH, A. B. Tenr,

M. N. Mnxannos, . C. lonocoB

OmnpejesieHbl IOPOTOBbIe 3HAYEHHs TAPAMETPOB Tpe-
IMHONOA06HBIX ZiepeKTOB, BbISB/ISAEMbIX METOLAMHU
HepaspyIaIEero KOHTPOJISI B HOABOJAHBIX YCIOBHUSX.

CoBepLueHCTBOBaHWE METOA0B MNJIaHUPOBaHUSA
PEMOHTHbIX paboT Ha OCHOBE aHanu3a
HaAeXHoCTU HepTenpoBOAHOM CUCTEMDI

M. A. bBenoctoukui, A. M. KoponeHok

npe,CLCTanIeHa MeTOo[0JIOrudA I/IAEHTI/IQ)I/IKaU,I/H/I PUCKOB
IIpH 3KCIJIyaTalluH HeCI)Tel'[pOBOLLOB, KOTOpasA MOXeT
OBITh MOJIOXKEHA B OCHOBY COBE€pPLIEHCTBOBAHHUA METO-
AOB IIJIAaHUPOBAHUA UX KAlTUTAJIbHBIX PEMOHTOB.

9KOHOMWUKA 1 YNPABJIEHUE

569

OpraHu3auus cucTeMbl MeEHeAXKMeHTa

KayecTBa laGopaTopu1i ¢ y4eToM TpeGoBaHUM
FOCTISO/IEC 17025-2019 ¢ npumeHeHuem JIMMC
K. C. BapakcuH, A. C. Makapos, C. B. la6oga,

A. 10. JlanuH

PaccMoTpeHa opraHusalusi CHCTEMbI MEHeXKMEHTa
KauecTBa J1abopaTopUii c MpUMeHeHHeM Jabopa-
TOPHOU MHPOPMALMOHHON MeHEePKMEHT-CUCTEMBbI
(JIUMCQ).

TOBAPHO-TPAHCMOPTHbIE ONEPALIUUA

M METPOJIOT'MYECKOE OBECIEYEHHME

576

UccnepoBaHue rpaayMpoBOYHOM XapaKTEPUCTUKMN
TypGMHHbIX Npeo6Gpa3oBaTenen pacxoaa
Xuakoctu tuna MVTM

M. C. Tynses., A. H. Tennblix, A. H0. IbSi4EHKO

[IpoBefieHa oLleHKa BO3MOXHOCTH peasn3auuu B COU
rpagyupoBoyHoi xapakTepuctuku TIIP B BUze Kycou-
HO-Napabo/INYecKON alNpOKCUMALUH C 3aBUCHMOCTbIO
ko3 dunreHTa Npeo6pa30BaHUsA OT OTHOILEHUS
yacToTbl UMNY/bCOB TIIP K BA3KOCTH HEPTH.

3KoN0rna
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UHTeHcndurKauua 6uopemeagmualnm
HedpTe3arpsi3HEHHbIX MO4YB C UCMOJIb30BaHUEM
MPUPOAHOro KOHCOpLMyMa MUKPOOPraHM3mMoB

K. b. Opan6aeBa, A. K. EpHa3apoBa, M. E. KyHabi6aes,
C. A. Centkynos, A. C. Kuctaybaesa

[IpoBefeHo uccienoBanue 3¢pGeKTUBHOCTH LITAMMOB
YTJIEBOJJOPOJ00KUC/ISIOIMX MUKPOOPTaHU3MOB AJIsI
BOCCTaHOBJIEHUs1 HepTe3arpsi3HEHHOr0 IOYBOTPYHTA.

TEXHUYECKOE PEr'YJIMPOBAHME

590 lMNoBblWwWeHWe HafEXHOCTU aHTUKOPPOIUOHHDbIX

MOKPbLITUI AN 3alUTbl 06bEKTOB MarmcTpasbHbIX
HedTenpoBoJOB C UCNONIb30BAaHUEM MeXaHUu3ma
ynpaB/ieHUsi KA4eCTBOM

0. B. Apanos, W. B. byaHos, C. /. BbloHOB,

C. B. MonbwuKos., J1. A. AHTOHOBa

[IpescTaB/ieH KOMIJIEKCHBIHM OAXO0/, K OLieHKe COOT-
BETCTBUS aHTMKOPO3HOHHBIX IIOKPBITUH, TO3BOJISAIO-
IMH ycOBepIIEHCTBOBATb KOHTPOJIb KAUueCcTBa JJAHHOTO
BU/IA IPOAYKLUH Ha BCeX CTAJUAX *KU3HEHHOT0 IUKJIA.



DESIGN, CONSTRUCTION AND OPERATION

CONTENT

STRENGTH, RELIABILITY, DURABILITY

484

492

500

506

515

528

Development of innovative energy-saving
technology for cleaning tanks by dispersing
deposits

Mars N. Fazlyev, Alexey Y. Demyanov,

Mars Y. Timirgaliyev, Timur |. Bezymyannikov,
Eugeny M. Muphtakhov, Emil E. Nurislamov

A method is proposed for cleaning the tank from bottom
sediments with the use of hydraulic washout system and
ultrasonic plant. That method is based on the use of the
cavitation effect caused by high-frequency waves, which
makes it possible to temporarily adjust the rheological
properties of oil and sludge deposit, reduce the deposit
deposition rate and thereby slow down the process of
sediment deposition during the storage of oil and petro-
leum products in large-volume tanks.

Improving accuracy of predictive calculations
of technical condition of oil pipelines, taking
into account data of cleaning and diagnostic
facilities sensors on temperature of pumped oil
Olga V. Kuznetsova, Alexey L. Fedotoy,

Alexander A. Gonopolsky, Leonid V. Grigoriev

The study of the applicability of the results of oil tem-
perature measurements by sensors from cleaning and
diagnostics facilities to improve the accuracy of predic-
tive calculations of thawing areolas and soil settlements
at the base of main oil pipeline was carried out.

Influence of granulometric composition of sand
on the depth of penetration of diesel fuel
Dzhamil U. Dumbolov, Alexander V. Dedov,

Luiza U. Dumbolova

The dependence of the speed and depth of diesel
fuel ingress from composition of sand grain, used as
protective coating during temporary fuel storage is
researched.

Effect of alpha-olefin (co)polymers on turbulent
flow of liquid hydrocarbons
Vladimir N. Manzhai, Georgy V. Nesyn

To predict the capability of concerned polymer as

a drag reducing additives it was given an effective-
ness theoretical justification in terms of its chemical
composition. Additionally, the nature of the solvent is
of importance.

Method for determination of parameters of leaks
in pipelines based on hydrodynamic models
Denis V. Bondar, Vladimir V. Zholobov,

Oleg S. Nadezhkin

Based on a system of differential equations of evolu-
tionary type, a hydraulic mathematical model of slowly
developing small leaks has been developed. A method
for determining the location of the leak based on an
accurate analytical inverse solution is proposed.

Mathematical algorithm for low intensity leak
detection

Ivan N. Loginov, Sergey A. Korshunov

A mathematical algorithm is proposed for detection
of minor leaks, which allows minimizing the influence
of transported medium hydroacoustic signal noise

in cases of stationary pipeline operating mode and
pumping stop mode.

WELDING
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Development of acoustic system tuning technology
for ultrasonic inspection of welded joints

Nikolay P. Aleshin, Leonid Yu. Mogilner,

Sergey V. Skrynnikov

Some possibilities of increasing the detectability

of volume defects such as weld holes by improving

the methods of adjusting the parameters of ultrasound
control by the echo method are considered.

546

Analysis of the strength of a steel screw pile
with one blade for axial loads

Maxim A. Liplenko, Eduard F. Klimkin,

Georgy V. Mosolov

A calculation method has been developed that allows
to implement with sufficient accuracy a pressure plot
on the blade of a single-screw pile under the action of
axial loads and to estimate the bearing capacity of the
pile by material.

PIPELINE REPAIR
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Determination of parameters of surface defects
for quality control of repair work on submerged
crossings

Oleg I. Kolesnikov, Eugeny E. Zorin, Alexey V. Geit,
Igor I. Mikhailov, Petr S. Golosov

Threshold values of parameters of surface crack-like
defects detected by various methods of non-destructive
testing in underwater conditions, taking into account
the quality of the ground surface are determined.

Improvement of methods for planning repair
work based on the oil pipeline system reliability
analysis

Mikhail A. Belostotsky, Anatoly M. Korolenok

A methodology for identifying risks in the operation

of main oil pipelines is presented, which can be used as
the basis for improving the methods of planning their
overhauls.

ECONOMICS AND MANAGEMENT

569 Organization of laboratory quality

management system subject to requirements

of GOST ISO/IEC 17025-2019 with the use of LIMS
Konstantin S. Varaksin, Artem S. Makarov,

Svetlana V. Gabova, Alexander Y. Lyapin

The organization of the quality management system
of laboratories with the use of laboratory information
management system (LIMS) is considered.

COMMODITY-TRANSPORT OPERATIONS
AND METROLOGICAL SUPPORT

576 Studies of the calibration curve of MVTM type

turbine flow converters of the liquid

Petr S. Gulyaev, Alexander N. Teplykh,
Andrey Y. Dyachenko

The evaluation of the possibility of implementing

the calibration curve of the TFC in the form of a piece-
wise parabolic approximation with the dependence
of the conversion coefficient on the ratio of the pulse
frequency of the TFC to the viscosity of oil was made.

ECOLOGY
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Intensification of bioremediation

of oil-contaminated soils using a natural
consortium of microorganisms

Kalamkas B. Oralbayeva, Aliya K. Yernazarova,
Medet E. Kundybayev, Spandiar A. Seitkulov,
Aida S. Kistaubayeva

The aim of this work is to study the effectiveness of
hydrocarbon-oxidizing microorganisms strains for re-
storing the biological activity of oil-contaminated soil.

TECHNICAL REGULATION

590

Improving the reliability of anticorrosive coatings
for the protection of main oil pipelines facilities
using a quality control mechanism

Oleg V. Araloy, Ivan V. Buyanov, Sergey . Vyunov,
Sergey V. Polshchikoy, Larisa A. Antonova

An integrated approach to the compliance evaluation
of anticorrosive coatings is presented, which makes it
possible to improve the quality control of this type

of product throughout the product life cycle.
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