International Conference on
Extraction, Transport, Storage
and Processing of Hydrocarbons
and Minerals (ETSaP 2019)

IOP Conference Series: Materials Science and Engineering
Volume 663

Tyumen, Russia
19 - 20 August 2019

ISBN: 978-1-7138-0918-0
ISSN: 1757-8981



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution 3.0 International Licence.
Licence details: http://creativecommons.org/licenses/by/3.0/.

No changes have been made to the content of these proceedings. There may be changes to pagination
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2020)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 441 17 929 7481
Fax: 44117 920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

METHODS FOR CALCULATING THERMAL FIELDS USING MODERN SOFTWARE
PRODUCTS ...ttt ettt e et e e et e e et e e e et e e s eae e e s seaaeeesasteeesaaeeeesaaeeeesasaeeeseeneesssaseeeaas 1
V'V Golik, Yu D Zemenkov, V Ya Subbotin, S G Belsky

MEASUREMENT OF PHASE FLOW IN WATER, OIL AND GAS MEDIA USING INFRARED
RADIATION ...ttt ettt e et e e et e ettt e saa e e eas e e eaaeeeaaeesaaeeeaeeesaaeeeaseesaseesseeessseesaseesaseensseeas 8
Yu D Zemenkov, E V Zaitsev, A B Shabarov

OIL DISPLACEMENT BY AQUEOUS SOLUTIONS OF SURFACTANTS AT VARIOUS
TEMPERATIURES ...ttt ettt e e et e e et e e e et e e e eaae e e s eaaa e e e s ateeesanseeessaeeeesnseeeessnaseesaaaeeeans 16
M Yu Zemenkova, O A Kuzina, A B Shabarov

I-RES INTELLIGENT SYSTEM FOR MULTI-FACTOR RISK CONTROL OF ACCIDENTS
AND THE TECHNICAL CONDITION OF THE MAIN GAS PIPELINE........ccuvviiiiiiiiieeeeeeeeeeeeee e 24
M Yu Zemenkova, D D Dubrovin, I F Shagbanov, Yu D Zemenkov

ANALYSIS OF THE RELIABILITY OF STRUCTURES DURING OPERATION OF GAS
PIPELINES ON PILES IN AREAS OF HEAVING SOILS .....coooiiiiiiiiiii 33
B N Novik, S Yu Podorozhnikov, M Yu Zemenkova

NEURAL NETWORK MONITORING AND PREDICTIVE CONTROL OF THE RELIABILITY
AND SAFETY OF GAS DISTRIBUTION NETWORKS USING DEEP LEARNING

ALGORITHMS ...t ettt ettt ettt e e et e e e eaae e e s eateeeseaeteseaaeeeseateeessaseessnaeeesanteeesassseeesnneeeas 43
M Yu Zemenkova

CALCULATION OF THERMODYNAMIC CHARACTERISTICS OF GAS FLOWS IN

CONCENTRATED FIRE VORTICES .......oooiioiie et eaee e e eeeenaeeeeenneeeenaneeeens 51
A G Obukhov

CALCULATION OF GAS VELOCITIES IN CONCENTRATED FIRE VORTICES......ccccceooviiiiiieeeeieene 58
A G Obukhov

MODELLING THE MOVEMENT OF A CULTIVATING SHOVEL IN THE GROUND .......ccooeovvvevveeenne 65

S P Pirogov, D A Cherentsov

PLANNING THE ACTIVITIES OF THE UTILITY VEHICLES DEPARTMENT IN THE
STRUCTURE OF A JOINT STOCK COMPANY ..ottt sttt ettt ens 70
E L Chizhevskaya

MODELLING THE STRESS-STRAIN STATE OF TUBULAR SPRINGS IN THE ANSYS
SOFTWARE PACKAGE ..o ettt e e e e ettt e e e e s s ettt e e s e e s ssaataseeeesesssnnasaeeeeeas 77
S P Pirogov, D A Cherentsov

MODELING THE HEAT TRANSFER PROCESSES IN THE PIPE-SOIL SYSTEM .....oooviiiieiiieeeeeeeeeenes 82
V'V Golik, Yu D Zemenkov, A A Gladenko, I V Seroshtanov

TEMPERATURE CONDITION OF A STOPPED UNDERGROUND OIL PIPELINE .......cccooovvviiiiiiiiinnnes 90
A U Yakupov, K S Voronin, D A Cherentsov

IMPROVING THE PRODUCTION ACTIVITIES OF A UNIT OF AN INDUSTRY-SPECIFIC
COMPANY .ot e et e e et e e et eeeaaa e e s e e e e s seateeesaaaeeeseateessaateeesasaaeessraaeeeeseeeeennsseesannaeeeans 96
E L Chizhevskaya, O B Fedorova



TECHNOLOGY OF ROAD CONSTRUCTION AND LAYING OF PIPELINES IN MARSHY
AND WATERLOGGED AREAS USING PONTOON MODULES........ccotoitiniieinieieienieeiesiee e 102
A V Ryabkov

ANALYSIS OF THE DEVELOPMENT OF BS10 OIL RESERVOIR AT THE SAVUYSKOYE

E V Ogudova, Z S Aleskerova

ENVIRONMENTAL SAFETY ESTIMATION OF DRILL CUTTINGS USING A
COMPOSITION MIXTURE BASED ON ZEOLITE ...ttt ettt e e s eeanaees 118
A I Agoshkov, M O Tretyakova, I V Moskovaia, T A Brusentsova

CONCEPT OF ELIMINATING PAST ENVIRONMENTAL DAMAGE IN THE AREA OF

MINING INDUSTRY OF THE NORTH CAUCASUS ..ottt 126
1D Alborov, F G Tedeeva, F Kh Gutsaev, E A Gridnev, M M Tebloev, T F Tsgoev, A K
Berkaeva

ECOLOGICAL SITUATION IN THE AREA OF NON-FERROUS METALS MINING ON THE

SLOPES OF THE EASTERN CAUCASUS ... .ottt ettt ettt et e eane e 131
1D Alborov, F G Tedeeva, O G Burdzieva, E A Gridnev, A P Glazov, F M Dzeboeva, S D
Vaneev

PATHWAYS TO SUSTAINABLE DEVELOPMENT OF URBAN AREAS IN THE SOUTHERN

N G Blagovidova, NV ludina

ENGINEERING-GEOLOGICAL AND HYDROGEOLOGICAL FEATURES OF THE

DZUARIKAU-TSKHINVAL GAS PIPELINE INSTALLATION AND ENVIRONMENTAL

ASPECTS OF ITS OPERATION IN HIGH SEISMICITY CONDITIONS.........cococoieieeieeeecteeeeeee e 143
O G Burdzieva, V B Zaalishvili, Kh O Chotchaev, D A Melkov, B V Dzeranov

DIRECTIONAL PROTECTION OF SUBSTATION EQUIPMENT .......cccoooiiiiiiiiieieeeeeteeeteeteee e 155
N S Buryanina, Y F Korolyuk, M L Koryakina, E V Lesnykh, K V Suslov

DIRECTED PROTECTION OF THE GENERATOR ........ccceotttiiiieiiieieitsieieesiee sttt 162
N S Buryanina, Y F Korolyuk, M L Koryakina, E V Lesnykh, K V Suslov

METHODOLOGY OF GEOCHEMICAL SEARCH FOR HYDROCARBON DEPOSITS IN

LITHOLOGICAL COMPLEXES OF NORTH-YARUDEYSKY RAMPART IN WESTERN

SIBERIA ...ttt ettt ettt e et e et e e te e e eteeete e eeteeete s eaeeeteeeeteeeteseeteeeteeeeteeeteeeeteeeteeeareeeaeas 168
S V Dubrova, V German

TECHNOLOGICAL FLUIDS ON BIOPOLYMER BASIS FOR REPAIR WELLS........ccooivviiiiieiiiiieinnes 173
E V Egorova, Yu S Minchenko, I I Bosikov

HIGH-TECH DRILLING OF WELLS IN OFFSHORE FIELDS USING IMPORT-
SUBSTITUTING TECHNOLOGIES ..ottt ettt sttt sae ettt sse e sbe e eneenean 180
A G Alekseev, E V Egorova

APPLICATION OF A SMART ACTIVE ADAPTIVE SYSTEM ON THE BASIS OF

RENEWABLE ENERGY SOURCES FOR ELECTRICITY SUPPLY TO AN AGRICULTURAL

FACILITY IN HIGHLAND REGIONS OF THE CAUCASUS ...ttt 184
A R Elbazurov, M I Malsagov, G R Titova

PHYSICO-CHEMICAL ANALYSIS OF THE SECTIONS OF THE TERNARY BICL;-LICL-
AGCL SYSTEMS ...ttt ettt ettt sa e bt bt et et st s bt e sbe e bt et e eanesenesanenueenaee 190
K B Dzeranova, L K Yesieva, I Ya Ter-Barsegova, I A Agayeva, I M Bigayeva



ANALYSIS OF THE USE OF DOWNHOLE PUMPING EQUIPMENT (DPE) AT THE
TEVLINSKO-RUSSKINSKOYE FIELD ..ottt et e et e eeeteeeeaeeeesaaeeesenaneas 196
M D Gadzhiev

HYDROPOWER POTENTIAL IMPLEMENTATION AS AN IMPORTANT STAGE OF THE

ENVIRONMENTAL AND ECONOMIC FRAMES FORMATION IN THE MOUNTAIN

VALLEY S .ottt ettt ettt ettt ettt s ekt e sttt b e st e s e s enees e b en s et e s en s es e b en s e st s enses e ebentes e s enteneesensenenn 202
R O Kalov, A B Vagapov

ACTIVITIES AND TECHNICAL SOLUTIONS FOR ECOLOGICAL MANAGEMENT OF THE
CITY VLADIKAVEKAZ ...ttt e et e e e e e e et e s et e e et e e e eeaeteesentteessateessnnaeeas 209
D V Kasharin, T N Meisner (Kovaleva), M Yu Kosichenko, N A Kovalev

ANALYSIS OF NON-SINUSOIDAL VOLTAGE AT METALLURGICAL ENTERPRISES...................... 217
R V Klyuev, O A Fomenko, O A Gavrina, A A Sokolov, O A Sokolova, Dzeranov BV, I D
Morgoev, S G Zaseev

ENSURING THE CONSUMER RELIABILITY BASED ON RETROSPECTIVE ANALYSIS .................. 223
R V Klyuev, O A Fomenko, O A Gavrina, A A Sokolov, O A Sokolova, M T Plieva, A A
Kabisov, E Yu Ikoeva

TECHNICAL SUPPORT OF THE POWER LINES DESIGN - AS A LINEAR STRUCTURE IN

DIFFICULT MOUNTAIN CONDITIONS . ...cooiiiooieieeeee ettt seaa e e e e e seaaaeeeesessessnnaeeeeeesssnnns 229
L I Kortiev, R V Klyuev, R P Kulumbegov, A L Kortiev, I I Bosikov, O A Gavrina, Madaeva M
Z

INFLUENCE OF UNDERGROUND MINING OF TASEEVSKOYE FIELD ON LANDSCAPE
AND OPEN-PIT REMINING .....ccutittitiiiteititeteneseste sttt sttt ettt st sttt ettt sbe b b enee 234
M V Kostromin, Yu T Popova

TECHNICAL AND ECONOMIC ASSESSMENT OF EXISTING AND PROJECTED
ENTERPRISES FOR THE DEVELOPMENT OF PLACER MINES........cooiiiiiiiiieieeeeeee e 240
MV Kostromin, T Y Panina

DUST CONTENT IN THE AIR: A CASE STUDY OF THE AFANASYEVSKY OPEN PIT
MINE (RUSSTA) ....oieiteit ettt ettt ettt e st e bt ebessaesstessaeseesseesseassesssesssesseesseasseasseasseassenseensanssenssesssesseenses 248
S A Lemanova

STUDY ON AIR ANION CONCENTRATION DISTRIBUTION IN BEIDAIHE, CHINA ........cccccoeenene. 257
L Jiajie, L Qingshan, Q Shuangjin, W Zhiguo, L Chaoping, W Yang

GEO-ECOLOGICAL PROBLEMS OF ARTIFICIAL RESERVOIRS OF KALMYKIA (CASE
STUDY OF THE TSAGAN-NUR RESERVOIR).......cccciiiiiiiiiiiierieeeie ettt 264
N Ts Lidzhieva, S S Ulanova, S V Ubushaeva, Zh V Ovadykova

POSSIBILITY OF USING RENEWABLE ENERGY SOURCES IN THE REPUBLIC OF
INGUSHETIA ...ttt e et e e et e e et e e e s et e e e s emaaeessaaeeesanteeessaesessneseesanaeeesannreeesnnneeas 269
M I Malsagov, A R Elbazurov, G R Titova

ENVIRONMENTAL PROBLEMS IN THE KAZAKHSTAN COAL INDUSTRY AND THEIR
SOLUTIONS ..ottt et e et e e ettt e e e ae e e e eeaaeeesaateeesaaaeeseaaeeesasaeeesanaseessanaeessaneeeesaaneesasaeeesns 274
T A Alimbaev, Zh S Mazhitova, B K Omarova, Zh B Nurkina

USE OF THE SPACE SEGMENT OF REMOTE SENSING FOR MONITORING NATURAL

AND ANTHROPOGENIC EMERGENCIES IN SOUTHERN RUSSIA .....ccoccoviieirieieirieieesieie e 279
AV Mueva, V A Velegurin, V A Eviev, S A Sangadzhieva, Yu S Germasheva, K A Sarsen, D
Isaev



SUSTAINABLE USE OF NATURAL RESOURCES IN A HAZARDOUS LANDSLIDE
SLOPES OF CHEBOKSARY RESERVOIR (RIVER VOLGA) .....c.cooiitieiieieceecteecte ettt eve e 283
1V Nikonorova, N F Petrov, A E Gumenyuk, V N Ilyin

EXTERNAL CONDITION OF TRANSPORT CLUSTERS AS A CRITERION OF
ENVIRONMENTALLY ORIENTED MANAGEMENT OF SUSTAINABLE DEVELOPMENT ............... 290
T A Emelianova, D V Novikov, A V Novikov, N G Konokotin

INCREASING THE EFFICIENCY OF USING RENEWABLE ENERGY SOURCES FOR
ENERGY SUPPLY OF AUTONOMOUS HIGHLAND OBJECTS ..ot 295
Yu S Petrov, M K Khadikov, I Yu Zorina, A K Muzayev

SPECTRAL APPROACH TO THE ESTIMATION OF THE TIME SERIES OF THE POWER

CHANGE IN THE SUBSTATION METERING UNITS AND ITS APPLICATION IN THE

CONTROL MODES OF SUBSTATION ELECTRICITY METERING SYSTEMS.......ccccooeoirinieinieneinne 299
V' N Pichugin, A A Soldatov, A M Pinaev

APPLICATION OF MAN-INDUCED RAW MATERIAL RESOURCES AS A WAY TO SOLVE
ECOLOGICAL PROBLEMS......oooiiiii ettt ettt ettt et s e st e st saaeesateesaatesaveesneeanns 304
D K-S Bataev, V Kh KHadisov, A Z Abukhanov, M Sh Salamanova

WASTES RECYCLING IN THE CONSTRUCTION ......ooiiiiiiiiieeeeeeeee ettt e e eesiaaeeee e e e eenas 311
S-A Yu Murtazaev, Z Kh Ismailova, M Sh Salamanova, S Kh Ibragimov

VEGETAL FUEL AS ENVIRONMENTALLY SAFE ALTERNATIVE ENERGY SOURCE FOR

DIESEL ENGINES ..ottt ettt ettt sttt skttt sttt stttk et besesnene e 318
A K Apazhev, Y A Shekikhachev, V I Batyrov, R A Balkarov, Kh B Kardanov, Kh L
Gubzhokov, A L Bolotokov

PRINCIPLES OF CADASTRAL VALUATION AND USAGE OF WATER RESERVOIRS IN
THE REPUBLIC OF KALMYKIA ..ottt ettt ettt e ettt e et e s st e e senaaeessnaaeessnaeeas 325
E A Staselko, O V Erdniev, T A Balinova, U S Germasheva, S A Snagadjieva, A V Baryshev

ASSESSMENT OF SNOW COVER POLLUTION OF THE MINING AREA........ccccooeiiniieiieeeeeee 330
Ya T Suyundukov, I N Semenova, R F Khasanova, Yu S Rafikova, M B Suyundukova, G R
Ilbulova, E E Papyan

PRIMARY SUCCESSION OF PLANTS OF TECHNOGENIC DUMPS OF THE KABARDINO-
BALKARIAN REPUBLIC ..ottt et ettt e e e ettt e e et e e s saaeeesenaeeessaeseessenaeessanteeesannes 335
A Ya Tamakhina, A A Ahkubekova, A A Gadieva, R A Tiev

ECOLOGICAL AND ECONOMIC ASPECTS OF NEGATIVE IMPACT OF TRANSPORT IN
LARGE CITIES ..ottt et ettt e e e e e ettt e e e e e s e sttt eeeessssasaeeeesesssasasseeeesesssanssaeeeeesssnnns 341
T M Teziev, O G Beriev, E K Samrailova, B S Cidaev, S Ch Savkhalova

AVALANCHE AND MUDFLOW SITUATION IN THE REPUBLIC NORTH OSSETIA-
ALANIA ..ottt ettt et ettt e et e e et e et ee et e et e e e te et te s teeteeeaaeeaans 348
O G Beriev, T M Teziev, E K Samrailova, B S Cidaev, S Ch Savkhalova

IMPACT OF THE EXPROPRIATION OF THE TERRITORIES OF NATURAL RESERVES
FOR MINING PURPOSES ON PROTECTED POPULATIONS .....ooiiiiiiieeeeee ettt 354
M D Vasilyev, NV Vasilyeva, OI Matveeva, Yu I Trofimtsev

HEAT PUMPS AS ALTERNATIVE ENERGY SOURCES: CHARACTERISTICS, STATE AND
PROSPECTS FOR USE ..ottt ettt ettt sttt ettt sttt nene e 361
T F Tsgoev, R A Tebloev, O B Dzhatiev, L A Zagalova



THE PROBLEM OF MISCARRIAGE IN A REGION WITH A HIGH CONTENT OF HEAVY

METALS IN THE SOIL ..ottt ettt e et e et e eeaeeeeaeeeeaeeeeteseseeetesenseeenteeaseeensesenseeanes 368
TI Tsidaeva, A A Cheldieva, N D Kastueva, F M Gagloeva, K G Tomaeva, N G Salbieva, M A
Kirgueva, E G Plieva

NATURAL RISKS IN THE KABARDINO-BALKAR REPUBLIC'S LANDSCAPE ZONES........cccvvvvveee. 373
A B Uzdenova, F E Kanametova, O O Dakhova, NV Tatarenko, R G Miskarova, A S Otarova,
Z Zh Gergokova

ADAPTED METHODOLOGY FOR COMPREHENSIVE CONTAMINATION ASSESSMENT

OF BOTTOM SEDIMENTS ON THE CONTENT OF VARIOUS FORMS OF HEAVY METALS............ 380
V'S Valiev, D V Ivanov, 1 I Ziganshin, A B Aleksandrova, R R Khasanov, D E Shamaev, V'V
Malanin

A NEW EFFICIENT METHOD OF ADAPTIVE FILTER USING THE GALOIS FIELD
ARITHMETIC ...ttt ettt e e e ettt e e e e e e e e et e eeeessasaaaeeeeeessassaateeeeeesssssnssaeeeeesssnnns 386
H H Alaeddine, K Charafeddine, M E Vikhrov

PREVENTION OF STICKING DURING SURFACE CASING DRILLING IN
SAMOTLORSKOYE FIELD.......cciittitiietieieieit sttt sttt sttt sttt sttt s te st sestentesessenaesesseneesesseneesesseneenenes 396
N Aksyonova

EFFICIENCY ANALYSIS OF HYDRODYNAMIC ENHANCED OIL RECOVERY METHODS
ON THE EXAMPLE OF LAS-EGANSKOYE FIELD ......coctiitiiiiiiininiieeeeteetenee ettt 401
V Dyagilev, N Lazutin, T Dyagileva, V Baksheev

RESERVES OF ENERGY SAVING AND REDUCTION OF OIL RECOVERY COSTS.....coooovvvvvvireinnen. 410
S V Kolesnik, N R Krivova

IMPROVING THE COST-PERFORMANCE RATIO OF WELL CONSTRUCTION USING A
MULTI-STAGE HYDROSTATIC PRESSURE TESTER ...ttt ettt e 415
M I Korabelnikov, N A Aksenova, E Yu Lipatov, A M Korabelnikov

THE SIMULATION OF HIGH-PRESSURE WATER VAPOR INJECTION USING CORE
IMATERITAL ..otttk ettt ettt e st a b e st e st ses e es e b e st es e b en s e st eseneeseebensese b enseseasenseneanen 421
N R Krivova, S V Kolesnik, Yu B Chebykina

INFLUENCE OF DRILLING FLUIDS ON THE FILTRATION PROPERTIES OF RESERVOIRS............ 429
E Yu Lipatov, N R Krivova

FISHER-TROPSH SYNTHESIS TECHNOLOGY EVOLUTION........ccectiiieiiiieeinieieieeieieiesiee e 442
N I Loseva, I I Niyazbakiev, AV Silman

AUTOMATION OF INDUSTRIAL PROCESSES AND EVERYDAY LIFE .....ccovoiiiiiiiiee e 445
Ya V Saveliev, N N Savelieva

WAYS TO IMPROVE PRODUCTION EFFICIENCY PROBLEMS AND WAYS OF THEIR
N1 ) 151610 (0 ] 449
P M Kosianov

Author Index





