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AUTOMATED SYSTEM OF PRODUCTION OF ANTI-CORROSION
COATINGS

LJavida Damirova, 2 Vugar Abilov
L2AS0iU, M?Department of Electronics and automation, *PhD,? master’s student
E-mail: cavida.damirova@asoiu.edu.az; 2ebilov.1996@bk.ru

ABSTRACT

The main purpose of the study is to analyze the directions of automating the process of obtaining
anti-corrosion coatings of various metal structures and pipes from corrosion, process equipment,
automation tools and systems, choosing the appropriate system structure, and determining its
working algorithm. The parameters and necessary automation tools required to automate the
production of coatings that increase the corrosion resistance of metal parts and pipes were
analyzed, technological process automation tools were determined, the control system structure
was developed, the working principle and description of the algorithm of individual blocks
presented. It is shown that the optimal control of the production process of such coatings
determines the structure of the proposed control system, which measures the main parameters of
the process: pressure, viscosity, temperature, weight (mass) and density, time constants and
determination of quality indicators. The system is two-tier, and at the local level the process itself
is controlled directly by a programmable logic controller. The main quality indicators of the
produced anti-corrosion coating material are determined by the laboratory method. In this case,
the choice of control system, which provides direct control and management of the technological
process: engine, valves and solenoid contactors (electric switches), valves and relays depends on
the characteristics of the input-output module of the applied controller and the power of the
control circuit. An expedient of coordination the output signals of the transmitters and sensors
used in the measurement with the relevant module of the controller and to ensure that the analog-
to-digital conversion is performed under optimal conditions was noted. Due to the high
temperature in the technological process, the requirements for high temperature resistance of
transmitters of temperature and other quantities and meeting the criteria of minimum
measurement error in a given range were investigated. The application of mathematical modeling
methods, especially simulation modeling, in solving the problem of automation of such
technological processes accelerates the creation of adequate models for optimal process
management and the development of the necessary algorithms, increasing the efficiency of the
control system and management itself. In this regard, it is recommended to use the Simulink
package, which provides greater research visibility.

In this regard, it was recommended to use the Simulink package, which provides greater research
visibility, to study the stability of the overall control system by changing the settings and task
values during modeling, and the effectiveness of the application of the control circuit with
different configurations.

Keywords: anti-corrosion coating, pipe, technological process, control, parameter, system
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ANTIKORROZiYA ORTUKLORININ AVTOMATLASDIRILMIS iISTEHSAL SISTEMI

'Cavido Domirova, 2Viiqar Obilov
12 Azorbaycan Dévlot Neft vo Sonaye Universiteti, “*Elektronika vo avtomatika kafedrasi, 't.i.f.d., dosent , >magistr
E-mail: *cavida.damirova@asoiu.edu.az; “ebilov.1996@bk.ru

XULASO

Tadqgiqat isinin asas maqsadi miixtolif metal konstruksiya vo borularin korroziyadan miihafizo
edilmosi li¢iin antikorroziya ortiiklorinin istehsali prosesinin avtomatlagdirilmasi istigamotlorinin,
texnoloji avadanligin, avtomatlasdirma wvasitolori vo sistemlorinin tohlili, miivafiq sistemin
strukturunun  se¢ilmasi, onun is alqoritminin miioyyon olunmasidir. Metal hisso vo borularin
korroziyaya davamliligini yiiksoldon ortiiklorin istehsalinin idaro edilmosini avtomatlagdirmaq
liclin tolob olunan parametrlor vo zoruri avtomatlasdirma vasitolori tohlil olunmus, texnoloji
prosesin avtomatlagdirilmasi vasitolori miioyyon olunmus, idaroetmo sisteminin strukturu
islonilmis, ayri-ayr1 bloklarin is prinsipi va alqoritmi sorh olunmusdur. Gostorilmisdir Ki, bu clr
ortiiklorin istehsal prosesinin optimal idars edilmasi prosesin asas parametrlori olan tozyiq, qatilig,
temperatur, ¢oki (kiitlo) vo sixligin Olgiilmosini, zaman sabitlori vo maddonin keyfiyyot
gostoricilorinin toyin olunmasi toklif olunan idarsetmo sisteminin strukturunu miioyyon edir.
Sistem iki soviyyali olub, lokal soviyyodo prosesin 0zii bilavasito proqramlasdirilan montiqi
kontrollerlo idaro olunur. Istehsal edilon antikorroziya ortiiyii maddoesinin osas keyfiyyot
gostaricilori laboratoriya iisulu toyin olunur. Bu zaman idaroetmo sistemindo texnoloji proseso
bilavasito nozarot vo idareetmoni tomin edon: miiharrik, klapan vo elektromaqnit kontaktorlar
(elektrik acarlar1), ventillor, relelorin seg¢ilmosi totbiq olunan kontrollerin giris-¢ixis modulunun
xarakteristikalarindan vo idarsetmo ddvrosinin giiclindan asili olub, idarsetma effektivliyini tomin
etmok Tcilin texnoloji parametrlorin Ol¢lilmosindo istifado olunan verici vo sensorlarin ¢ixis
signallarin1 homin kontrollerin miivafiq modulu ilo uzlagdirmaq ve analog-ragem g¢evirmasinin
optimal sortlors uygun yerino yetirilmosini tomin etmok mogsaodouygunlugu geyd olunmusdur.
Texnoloji prosesdo temperatur yiikksok oldugu iiclin temperatur vo digor komiyyatlorin
vericilorinin yiiksok temperatura davamliligi vo verilmis diapazonda xotasiz islomosi meyarlarinin
Odonilmasi tolablori aragdirilmisdir. Bu ndv texnoloji proseslorin avtomatlagdiriimasi masalasini
hall edorkon riyazi modellosdirma tisullarinin, xiisusi ilo do simulyasiya modellogdirmasinin totbiq
edilmosi prosesin optimal idaro edilmesi iiglin adekvat modellorin yaradilmasini vo zoruri
algoritmlorin iglonilmasini siirotlondirir, idaroetmo sisteminin vo idaroetmonin Oziiniin
effektivliyini yliksaltmoys imkan verir. Bu baximdan daha genis todqigat oyaniliyi tomin edon
Simulink paketindon istifado edilmosi, modellogdirmo zamani sazlamalarin vo tapsiriq
gqiymatlorinin  doyisdirilmesi ilo lmumi idarsetmo sisteminin dayanmiqhifinin, mixtolif
konfiqurasiyaya malik tonzimlomo ddvrosinin totbiqi somoroliliyinin todqiq olunmasi tovsiyo
olunmusdur.

Acar sozlar: antikorroziya ortiiyii, boru, texnoloji proses, idaroetma, parametr, sistem

Giris: Sonaye miiossisolorinin, konstruksiyalarin vo texnoloji avadanliglarinin  dmriiniin
artirllmasi iqtisadi inkisafin miasir soraitindo xiisusi aktualliq kasb edir. Bu problemi holl etmok
liclin homin materiallara aqressiv tosirin azaldilmasini tomin vo ya istisna etmoklo struktur
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elementlorin xidmot miiddstini uzatmaga imkan veran qoruyucu oOrtiiklorin istehsal edilmasi vo
totbiqini tokmillogdirmok lazimdir.

Qoruyucu Ortiiklorin istifadesine ehtiyac oldugu osas sahalor naqliyyat, neft vo kimya sanayesi,
insaatdir ki, burada struktur elementlor vo avadanliq su, tursu, homg¢inin galovilorin tosirino moaruz
qalir.

Mohsul istehsalinin ohomiyyotli dorocodo artirilmasi, mohsul vo momulatlarin keyfiyyatinin
yiiksoldilmasi, sonaye mohsullarinin istehsalinda maddi, enerji vo amok ehtiyatlar1 maosrafinin
azaldilmasi, mohsul, momulat vo materiallara xiisusi xassolorin agilanmasi xalq tosarriifatinin osas
inkisaf istiqgamatlarindon biridir.

Hal-hazirda miixtalif sirkotlor torofindon miixtalif noév lak-boya izolyasiya maddalori va
materiallart istehsal olunur [9,10]. Antikorroziya (korroziya sleyhino) ortiiklori xalq tosorriifatinda
metallarin korroziyadan miihafizo edilmosi iiglin miihiim vasitosi kimi, metal momulatlarinin
dekorativ islonmosindo, eloco do antikorroziya oOrtiikklorin digor qiymotli xassolorindon
Ozlinomoxsus - spesifik istehsal goraitindo somorali istifado oluna bilon bir ¢ox digor hallarda
genis istifado olunur [7].

Antikorroziya ortiiyli istehsalinin texnoloji sxemi sokil 1-do gostorilmisdir. Sokildo gOstorilmis
texnoloji sxem asagidaki torkib hissolordon — blok, modul vo avadanliglardan ibarotdir: 1 -
lateksin saxlanmasi {igiin tutum; 2 — 6lgmoa gab1; 3 — Qatisdirict; 4 - Qarisdirict; 5 — nasoslar; 6 —
dezinteqrator (boyag1 xirdalamagq ii¢iin); 7 — yogurucu masin; 8 — yarimfabrikat hazirlayan masin;
9 — tutum; 10 — dozator.

Texnoloji proses 1 ¢oanindon lateksin 2 6lgmo gabina, oradan isa 3 qatigdirict ¢onino verilmasi ilo
baslayir. Bu ¢ono 4 qarisdiricisindan holledici ilo qarigdirilmis yarim fabrikatlar verilir. 3 ¢onindo
alinmis qatisiq 7 yogurucu masinina oradan iso 9 tutumuna yonaldilir, 10 dozatoru vasitasilo
gablagdirma yerino yetirilir.

Hal-hazirda korroziya oleyhino is praktikasinda, torkibindo c¢oxkomponentli sistemlor olan
mixtolif név emallar, boyalar, mastikalar, polimer mohlullar1 vo epoksid baglayicilara osaslanan
polimer maddolor istifads olunur [1].

Halledici
2 Yarimfabrikatlar ) ’ 39

Sakil 1. Antikorroziya Ortiiyii istehsalinin texnoloji sxemi.
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Bu baximdan antikorroziya ortiiklorinin istehsalinin texnoloji xiisusiyyatlori tohlili osasinda
texnoloji prosesin avtomatlagdirilmasi zamani holl olunacaq masoalsalor miioyyan edilmalidir.
Istismarda olan momulatlarin, o ciimlodon miixtolif 6lgiilii vo diametrli borularin korroziyadan
etibarli qgorunmasi miivafiq olaraq, bu qorunmani tomin edon yeni maddo vo materiallarin — lak vo
boyalarin, izolyasiya materiallarinin yaradilmasini, somoraliliyi yiiksoltmok {i¢iin bu vasitolorin
istehsal prosesinin optimal idaro edilmosi moagsadilo idarsetmo sisteminin islonilmosini tokidlo
talob edir.

Maqsad: Hal-hazirda korroziya oleyhins is praktikasinda, torkibindo ¢oxkomponentli sistemlor
olan muixtalif név emallar, boyalar, mastikalar, polimer mohlullari vo epoksid baglayicilara
osaslanan polimer maddolor istifado olunur [1]. Bu baximdan antikorroziya Ortiiklorinin
istehsalinin texnoloji xiisusiyyotlori tohlili asasinda texnoloji prosesin avtomatlasdirilmasi zamani
hall olunacaq masalolor miioyyon edilmalidir.

Antikorroziya ortiiklorinin istehsalinin movcud idaroetmo sisteminin asas ¢atismazligl sistemin
avtomatlagsdirma soviyyosinin praktiki olaraq asagt olmasidir, ¢iinki bozi proseslor lokal
tonzimloyicilor torofindon idaro olunur, bozilori operator torofindon uzaqdan idaro olunur vo
proseslorin bir hissasi ol ilo idaro olunur ki, bu da tobii olaraq keyfiyyoto vo idaroetmo
somaraliliyina tosir gostorir.

Hor bir texnoloji prosesda oldugu kimi, antikorroziya ortliklorinin istehsali prosesinde yiiksok
temperaturlar, tozyiglor, aqressiv miihiti togkil edon maddolor vo onlarin optimal garisiginin
alinmasi {igiin xiisusi garigdirict tutumlarda komponent maddslorin, homginin hazir mohsulun
¢okisinin, qatiligimin  Olgiilmasi, onlarin noqli vo nohayat, gablasdirilmasi masolalori hall
edilmolidir. Texnoloji prosesin gedisindo homginin qatigdirilan maddslorin dozasinin toyin
edilmosi masalasi holl olunmali, bozi maddolorin xirdalanmasi {i¢iin xiisusi dezinteqratorlarin
(doyirmanlarin) totbiqi imkanlar aragdirilmalidir.

Monomer, oligomer va polimerin lak-boya materialina ¢evrilmasi prosesinin texnoloji sxemi sokil
2-da toqdim edilmisdir.

Sintez Oligomer Tabagavaradict

Monomerlar polimer j—. sistem

Hzlledici va
durulducular

Modifikator va

tanzimlavicilar Pigmentlar

_ —
disperqatorlar

|
[
|
_ |
Pigment va | Antikorroziva
|
1

plastifikatorlar lak-boya Grtiiyi

T >

Sakil 2. Lak-boya materialinin alinmasi prosesinin texnoloji sxemi

Texnoloji sxemds antikorroziya ortiik materialinin — lak boyanin alinmasi {i¢lin monomer,
oligomer vo polimerin (bir vo ¢ox molekullu plastik maddolor) emalinin sadolosdirilmis texnoloji
prosesi gostarilmigdir. Goriindiiyii kimi, burada sintez proseslori gedir, bu zaman halledici va
durulducu maddslordon, sintezdo istirak edon maddolorin molekul torkibinin doyismosini tomin
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edon modifikatorlar, sintez olunmus maddenin torkibinin bircinsliyini tomin edon tonzimloyici
maddolordon, Ortliyiin rongini doyigsmok {i¢lin pigmentlordon vo miivafiq qatilig almaq tigiin
disperqatorlardan istifado olunur. Tobaqo yaradict sistem — tobaqa yaradan maddonin ortiik
materialinin digor maddolori ilo qarigmasini tomin edon voziyyotdir. Tobogo yaradici sistem
bircins va ya iki fazali ola biler. Bu zaman miioyyan temperatur rejiminds qarigdirma prosesine
xlisusi digget yetirilmolidir, yoni temperatur rejiminin verilmis hiidudlarda sabit saxlanmasi
masalasi hall edilmalidir.

Bundan basqa, texnoloji prosesin modellogdirilmosi osasinda tonzimlomo-sazlama omsallari
hesablanmasi, alinan riyazi modelin dayaniqliq vo idars olunma baximindan sinaqdan kecirilmasi
ticlin kompiiter eksperimentlori aparilmasi nazordo tutulur.

Metodlar: Problemin hallinds totbiq edilmasi ii¢iin programlasdirilan montiqi kontrollerlorin
xarakteristika vo imkanlar1 [3] tohlil olunmus, antikorroziya Ortiiklorin istehsali prosesinin
avtomatlagdirilmasi {i¢iin zoruri olan parametr vo gostoricilor miioyyon olunmusdur. Kontrollerin
totbiqi zaman1 asas masalolordon biri texnoloji parametrlori 6lgon sensor v vericilorin, onlarin
cix1s signallarini kontrollerin girisi ilo uzlagdirmaq {i¢iin analog-rogom ¢eviricilorinin se¢ilmosino,
optimal idaroetmo {i¢iin modelin iglonmasing xiisusi diqqgot yetirilmalidir.

Bu nov texnoloji proseslorin avtomatlasdirilmasi masolosini holl edorkon riyazi modellosdirmo
disullariin, xiisusi ilo do simulyasiya modellagsdirmasinin totbiq edilmasi prosesin optimal idara
edilmasi ii¢lin adekvat modellorin yaradilmasini vo zoruri alqoritmlorin iglonilmosini siirstlondirir,
idaroetmo sisteminin vo idarsetmonin Oziiniin effektivliyini yiiksoltmoys imkan verir. Bu
baximdan daha genis todqigat oyaniliyi tomin edon Simulink paketindon istifado edilmosi
maqsadouygundur.

Mayelorin saxlanmasi iiclin tutum, qarisdirici reaktor, nasos, dezinteqrator, yogurucu vo
yarimfabrikat hazirlayan masinlar vo dozatordan ibarot [9] bu texnoloji prosesdo yiiksok
temperatur, tozyiq, maddolorin optimal qgarisigmmin alinmasi, Ortilk maddolorinin torkib
hissalorinin, eloco do mohsulun ¢oki vo qatiliginin  6l¢iilmasi magsadilo nozarst vo idarsetma
algoritmlorini [2,4] realizo etmok iiglin struktur sxemi sokil 3-do gdstorilmis idaroetmo sistemi
islonilmisdir.

Sistem iki soviyyali olub, lokal soviyyado prosesin 6zii bilavasito kontrollerls idars olunur.

Prosesi idaro etmak tigiin SIEMENS-in SIMATIC S7-700 proqramlasdirilan montiqi kontrolleri
(PMK) secilmisdir [1,5]. Programlasdirilan mantiqi kontrolleri S7-700 programlasdirila bilon S7-
300 va S7-400 kontrollerlorindon genis funksional imkanlar1 vo daha miirakkob proseslorin idaro
olunmasi ii¢lin totbiq olunmasi ilo forglonir. Yiiksok mohsuldarliga malik sistemin standart nozarat
funksiyalart PROFINET vasitasilo informasiya miibadilasi real vaxt rejiminda realizo edilir.
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Sakil 3. Antikorroziya Ortiiyii istehsali prosesini idaroetma sistemi

STEP7 program dili paketinin genislonmasi, istehsal va texnoloji sanayelords istifads imkani,
homginin  bu PMK-nin vaxtla sinagdan kegmis funksiyalarinin  dastoklonmasi  S7-700
kontrollerinin Gstunluklarini tamin edir. Operator paneli PMK-nin va ya panelin gosuldugu digor
cihazlarin idarsetmo programini yiklomok, islomasini izlomoak vo parametrlorin giymatlorini tayin
etmok Uglin nazards tutulub, insan-masin interfeysina malik qurgudur. Ekranda texnoloji prosesin
gedisi oks olunur vo sistemin isino cavabdeh olan parametrlorin giymatlorina diizolis etmoya
imkan verir. Bu saviyyads signallarin suztlmasi, ¢evrilmasi va informasiyanin ilkin emali yerina
yetirilir. Prosesin optimallasdirilmas: masalasi iso mivafiq suratdos islonilmis riyazi modellor [6,8]
asasinda bilavasits idaroedici kompiiter-serverds hall olunur.

Sistemin osas lokal idaroetmo soviyyosindo kontroller, tozyiq vericilori, maddo sorfini 6l¢on qurgu
vo sensorlar, nasos, ventil vo siyirtmolori, klapan vo miixtolif avadanlig1 idaro edilmosini tomin
edon icra mexanizmlori - aktuatorlardan ibaratdir.

Osas Olcil vasitolori kimi agagidaki cihazlar se¢ilmisdir:

e temperaturu 6lgmok iigclin IGAR-12-LO tipli spektral pirometrlordon vo istifado edilir.
Temperaturun 50-3300 °c diapazonunda metal, keramika, qrafit sothlordo tomassiz
o6l¢iilmasi ticiin yliksok doqiqliys malik raqomsal spektral pirometrlar, termomiiqavimat va
termociitlor.

e tobii qaz vo havanin sorfini 6lgmok ligiin FLUXUS G800 sorfolgon sec¢ilmisdir. FLUXUS
G800 tohliikali orazilordo stasionar quragdirma {igiin olave vericiloro malik partlayisa
davamli ultrasos qaz sorfolgonidir.

e DI-V tipli yliksok temperatur tozyiq vericilari. yiiksok temperaturlu proseslords (350 °C-o
godor) avtomatik idaroetmo, Slgmo vo idaroetmo sistemlorinds iglomok iiglin nozordo
tutulmusdur.

e mayelorin sorfini 6lgmoak ii¢lin Prosonic Flow 92F cihazi se¢ilmisdir. Nozarat sistemino 2
naqillo qosulan saygac signal dovrasindon qidalanir ki, bu da qosulma xottindon somorali
istifado etmoyo imkan verir. Sorfélgon kecirici vo qeyri-kegirici maye mohsullar
(halledicilar, su, ronglor vo s.) dlgmak {igiin nozards tutulmusdur.
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e ADP-01 alova nozarat sensoru-relesi alovun mévcudlugunu vo ya olmamasi barado xabar
vermak va oOrtiiklorin hazirlanmasi {igiin totbiq edilon maddaslerin xirdalamaq magsadile
yandirilmasi tiigiin istifado edilon gazanin alovunun avtomatik tonzimlonmasi mogsodilo
signal hasil etmak ti¢iin nozards tutulmusdur.

Proses haqqinda biitiin molumatlar (sabit omsallar, araliq vo son hesablama naticolori) serverdo
saxlanir. Prosesin miixtolif morhalolorindo qarisdirict reaktorda vo proseso cold olunan digor
avadanliqlarda (tutumlarda) temperatur vo tozyiq vo maye sorfi olgiiliir. Icra mexanizmlori
idaraetmo vo tonzimloms alqoritmlarine uygun olaraq ventil va siyirtmalarin agilib-baglanmasi ilo
mayelorin tutumlara vurulmast vo oradan gotiiriilmosini, eloco do maddoslorin dozatorlarda
cokilmesini tomin edir. Prosesin gedisini oks etdiron mnemosxemlor, proses haqqinda cari
molumatlar vo hesabat formasina uygun yekun molumatlar serverin monitoruna ¢ixarilir.

Natica: Antikorroziya Ortiiklorinin istehsali prosesini idaroetmo sisteminin iki soviyyoli olmasi
hom lokal (yerli) soviyyodo bilavasito idarsetmo-tonzimlomo, hom do daha yuxari soviyyado
optimal idaroetmo mosololorini hoall etmoyo, tonzimlomo obyektinin simulyasiya modelinin
islonmasi prosesi kompiiter eksperimentlori vasitosilo todqiq etmoyo imkan verir.

Sistemin effektiv isini tomin etmok iigiin texnoloji parametrlorin 6lgon verici vo sensorlarin ¢ixis
miqyas-giiclondirici vo normalasdirici giiclondiricilordan istifade olunmasi magsadsuygundur.
Beloliklo, antikorroziya Ortiiklorinin istehsalinda oOlgiilon osas parametrlor, tozyiq, temperatur,
qatilig, ¢oki, tayin olunacaq parametrlor iso alinmig maddonin keyfiyyat gostoriciloridir ki, bu da
osason laboratoriya soraitindo yerino yetirilir. Eyni zamanda idarsetms sistemindo strukturunda
texnoloji prosesin bilavasito idaro edilmasini tomin edon icra mexanizmlori: miihorriklor, klapan
va ventillar, elektromaqnit kontaktorlar, relelor qrupu, nasoslar va s. nazords tutulmusdur.
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ABSTRACT

The Guided Wave Radar (GWR) level transmitter is a reliable instrument that provides precise
measurement of level and interface in various applications. Even in applications with vapour,
foam, and condensation, the GWR level transmitter shows accurate performance. This study
reveals aspects that affect the measurement performance of the instrument. The practical
performance tests were performed to simulate different scenarios of oil and water level, oil and
water interface level, in the closed vessel. These four scenarios are single phase liquids: raising
the top layer, raising the bottom layer, separation of two liquids out of full dispersion with the
dominant top layer, separation of two liquids out of full dispersion with the dominant bottom
layer. These scenarios of vessel liquid level and liquid/liquid interface level measurement are
widely spread in the process separation application. Other behavioural aspects and uncertainties
have purposely been left out of this study. The results of the study will help to determine the
proper use of the GWR level transmitter. Consideration of aspects affecting the performance of
the instrument provided in this study improves the selection process of the instrument for level
and interface measurement.

Keywords: level measurement, interface measurement, guided wave radar transmitter, dispersion
separation, level transmitter performance test.

Introduction: The GWR transmitters’ working principle is based on the Time Domain
Reflectometry principle. Low power, high frequency pulses are generated in the instrument head
unit. These pulses are guided along the instrument rod or coaxial cable that is immerged in the
liquid media. When an emitted pulse reaches the surface of liquid media, part of it is energy
reflected back to the instrument head unit. The time difference between the emitted and reflected
back pulse is converted then into a distance. That is how the total level is measured. When there
are two liquids present in a vessel, the emitted pulse partially reflects from the first layer, but still
propagates further and again reflects back from the second layer. That is how the interface level is
measured.

The transmitter head unit electronics are connected to the control module. The control module
powers up the transmitter and receives a 4-20 mA signal from the transmitter. The control module
is processing the received signal for an indication of measured values. It also enables complex
programming of control tasks.

There is a coalescer vessel that separates oily water into oil and water. Process control requires
continuous and accurate interface measurement in the coalescer vessel. GWR type transmitter was
selected to improve interface measurement. However, the GWR transmitter did not measure the
interface level correctly, and hence correct process control became impossible. The selected
instrument was a Vegaflex 81 model transmitter and a Vegamet 841 model control unit.
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Performance tests were conducted for this instrument to evaluate its behaviour in different
scenarios.

Objective: The test installation is designed for the simulation of process separation in a coalescer
vessel. The test installation consists of a transparent tube. The diameter and height of the tube is
20 cm and 150 cm respectively. The vessel has a bottom entry point for the test liquid, a bottom
connection point for the differential pressure reference measurement, and a side entry point for the
test liquid. The liquid will be filled into the test vessels towards the wall to ensure smooth mixing.
Two liquids are used for the test; these are water and paraffin oil. The dielectric constants of these
liquids are similar to the operational liquids in the coalescer vessel. Water and paraffin oil are
stored in separate tanks and connected to the test vessel through 2.5 cm in diameter tubes. The
pump is in line to pump liquids to the vessel.

@

e

Figure 1. Test installation principle drawing

The first test shows the performance of the GWR transmitter in single phase liquids. The vessel is
gradually filled with water from 0 to 100 %. The response is monitored by the control unit. This
test was repeated 5 times. The same test is repeated with paraffin oil as well.

The second test shows the performance of the GWR transmitter to detect an interface level with
an increasing upper layer. The vessel is filled with water to 50 %. Then paraffin oil is injected
from the top side entry towards the vessel wall, over the water level. The response is monitored by
the control unit until the top layer reaches a height of 20 cm. This test was repeated 5 times.

The third test shows the performance of the GWR transmitter to detect an interface level with an
increasing lower layer. The vessel is filled with paraffin oil for 50 %. Then water is injected from
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the bottom underneath the paraffin oil layer. The response is monitored by the control unit until
the bottom layer reaches a height of 20 cm. This test was repeated 5 times.

The fourth test shows the performance of the GWR transmitter on the separation of two liquids
out of full dispersion with dominant top layer content and dominant bottom layer content,
respectively.

Figure 2. Separation of homogenous emulsion

Methods: The findings from performed tests are summarized for ready reference. This is a
detailed assessment of the particular type of GWR transmitter’s performance.

The first test witnesses that the instrument performs within the expected accuracy envelope during
the water test. The instrument starts to detect the water level after a layer of 2 cm is created. The
instrument kept on adjusting the output beyond the point that the maximum liquid level, in
relation to the maximum span value, was reached. The repeatability was shown to be within 2
mm. A hysteresis of 8 mm is observed.
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Chart 1. First test with water

The instrument performs within the expected accuracy envelope during the oil test. A level of 7
cm is required for the instrument to start registering. The repeatability was shown to be within 4
mm. A hysteresis of 8 mm is observed.
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Chart 2. First test with oil

The second test witnesses that the instrument starts distinguishing a raising oil layer at a thickness
of 120 mm, versus 100 mm as specified by the manufacturer. The reaction of the level output is
displayed in Chart 3 and that of the interface output in Chart 4.
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Chart 3. Second test - level with an increasing upper layer
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Chart 4. Second test - interface level with an increasing upper layer
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Chart 5. Second test - interface level with an increasing upper layer offset

The error offset relative to the reference is shown in Chart 5. A decline in a level indication of a
maximum of 40 mm prior to the point at which the oil is detected is observed. This is explained
by the additional small delay due to the dielectric constant value effect of the oil layer. This test
showed repeatability within 3 mm.

The third test witnesses that the instrument starts to distinguish the increasing water layer after it
has reached a thickness of 20 mm at the bottom of the probe. This is not specified by the
manufacturer. Also, the interface level reacts with the 53 mm offset.

The reaction of the level output is displayed in Chart 6 and that of the interface output in Chart 7.
The error in the interface reading is depicted in Chart 8.
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Chart 6. Third test - level with an increasing lower layer
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Chart 7. Third test - interface level with an increasing lower layer
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Chart 8. Third test - interface level error with an increasing lower layer

The fourth test witnesses that the instrument starts generating correct values after the separation of
two liquids out of full dispersion with dominant top layer content when the emulsion is fully
settled. Until that state is reached, the instrument generates an output that corresponds to the end
of the probe.

For the test of full dispersion with dominant top layer content, the column is filled with 100 cm of
liquid with an oil fraction of 2/3. The boundary between oil-emulsion and between emulsion-
water is visually determined and plotted in Chart 9 as the red and blue lines. During mixing, the
level and interface outputs generate the same value. As soon as the mixing process is stopped, the
separation starts to occur. The subsequent runs resulted in continuously shortening settling times
and the creation of a rag layer in the oil phase. This product deposits itself as sludge after it is
broken up by a mixing action. Once the sharp interface is recognised, the output of the interface
value, as well as the level value, are changed, although the level is steady. This behaviour
manifested itself in 4 of the 5 runs.
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Chart 9. Fourth test - separation of two liquids dispersion with dominant top layer content

For the test of full dispersion with dominant lower layer content, the column is filled with 100 cm
of liquid with a water fraction of 2/3. The boundary between oil-emulsion and between emulsion-
water, are visually determined and plotted in chart 10 as a red and blue line. The subsequent runs
resulted in the creation of a rag layer in the oil phase.

The instrument started to generate correct values if the required thickness of the top layer is
reached. This is the case as soon as the top layer reached a thickness of 100 mm. Until that state is
reached, the instrument generates an output of the interface that corresponds to the value of the
liquid level. This behaviour manifested itself in all 5 runs.
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Chart 10. Fourth test - separation of two liquids dispersion with dominant lower layer content
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Conclusion: Conducted performance tests corroborate that the GWR transmitter Vegaflex 81
model is able to measure the level and interface level between two liquids in various scenarios.
However, there are plenty of aspects, that affect the transmitter’s accuracy and correct
performance.

Improvement of interface measurement in coalescer vessel with GWR transmitter Vegaflex 81
will not work properly. This is stipulated by a separation process inside the coalescer vessel. The
separation of oily water represents, for the most part, a dispersion of two liquids. The emulsion is
presented on the top layer. Settled separation is not achieved within the measurement range of the
instrument. Hence, interface measurement is not possible.

Additional modification is required to the coalescer vessel to reach the state of the settled
separation process. At least 100 mm of the settled top layer is required for the instrument to start
an accurate measurement.

Despite all of the benefits of the GWR instrument, it is not a suitable option for all applications.
As a result, selecting an interface measurement method and technique necessitates a thorough
review, detailed design, and precise tuning of the overall system.
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Boaladgi dalga radar1 (BDR) saviyye otiirliciisii miixtalif totbiglords saviyys va interfeysin daqiq
Olclilmosini tomin edon etibarli cihazdir. Hotta buxar, kopiik vo kondensasiya ilo totbigqlordo BDR
soviyyasinin otiiriiclisii doqiq performans gostorir. Bu aragsdirma cihazin 6l¢li performansina tosir
edon aspektlori askar edir. Praktiki performans testlori qapali ¢conds neft vo suyun soviyyosinin,
neft vo su interfeysinin miixtalif ssenarilorinin simulyasiyasi {igiin yerina yetirilmisdir. Bu dord
ssenari tok fazali mayelordir: iist gatin qaldirilmasi, alt gqatin qaldirilmasi, dominant iist tobaqo ilo
tam dispersiyadan iki mayenin ayrilmasi, dominant alt tobaqgs ilo tam dispersiyadan iki mayenin
ayrilmasi. Conin maye soviyyasi vo maye/maye interfeys soviyyasinin 6l¢iilmosinin bu ssenarilori
proses ayirma totbiqindo genis yayilmisdir. Digor davranis aspektlori vo geyri-miioyyanliklor bu
arasdirmadan mogsadli sokildo konarda qalmisdir. Todgigatin noticolori BDR soviyyosi
oOtiirticiisiindon diizgiin istifadonin miioyyon edilmasi {igiin komok edocok. Bu todqgiqatda verilon
cihazin performansina tosir edon aspektlor nozoro alinmagla, cihazin soviyyo vo interfeys
Ol¢iilmosi Tigiin se¢mo prosesi yaxsilasdirilir.

Acar sozlor: soviyyonin Ol¢ililmosi, interfeysin Olgiilmosi, bolod¢i dalga radar1 otiiriiciisi,
dispersiyanin ayrilmasi, soviyya Gtiiriiclisliniin performans testi.
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ABSTRACT

In modern society, banks are engaged in different types of operations, different types of activities.
Recent changes in the country's banking sector have contributed to the development of banking
services based on innovative technologies, modern methods and models of banking business
management, aimed at increasing the competitiveness of credit institutions in the micro and macro
environment. Today, the traditional services provided by banks do not fully satisfy the needs of
customers. New services need to be introduced and ways of delivering them designed
accordingly. These facts stimulate the activation of the use of information by local credit
institutions and the banking system as a whole. At present, the development of remote banking
services, as well as the organization of this process, should be based on the interests of customers
and society as a whole, thereby ensuring the greatest economic and social effect. The topic under
study is relevant, because at this point in time in the banking sector very high attention is paid to
the development of information networks of their security levels, their innovation and the
formation of new services on their platform. Remote banking has a huge potential to reduce the
costs of maintaining additional customer service departments, both at the level of individuals and
when working with micro and small businesses. The speed when working with these clients plays
a huge role; therefore, by removing the visit of the clients to the bank branch, a lot of time is
saved. But in the pursuit of saving time on customer service and money, banks have a chance to
incur additional costs associated with both the risk of lost profits from sales of additional services
during servicing, and an increase in credit risk with the formation of a default portfolio, is this
really going to be verified information at work. We are faced with a number of specific tasks, to
study and analyze up-to-date information about information technologies in the banking sector, to
study information about the financial policies of the bank and its directions, as well as about the
main risks that manifest themselves in the operation of remote banking services. Further, analyze
the financial flows associated with the contact and non-contact form of customer service, give
economic efficiency in the work of these departments, and identify manifestations of credit risk
and the risk of lost profits. Recommendations will be given to improve remote banking systems
based on the analyzes carried out. The purpose of the work is to collect and analyze up-to-date
information on information technologies in the banking sector, its implementation in remote
banking customer service and possible losses associated with this type of service. The object of
study of the given topic is information technology and the financial policy of the bank. The
subject of the study is remote banking in the financial policy of the bank, the implementation of
this program to reduce financial flows for servicing contactless and contact service departments,
possible risks associated with an increase in the influence of remote banking in the financial life
of a commercial bank.

Keywords: banking sector, banking information, information technology, information activity
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XULASO

Miiasir comiyyotdo banklar miixtolif nov omoliyyatlar, miixtolif foaliyyot novlori ilo mosgul
olur.Son illards 6lkamizin bank sektorunda bas veran doayisikliklor mikro vo makro miihitds kredit
toskilatlarinin rogabot gabiliyyotinin artirilmasimna yonolmis innovativ texnologiyalara, bank
biznesinin idaro edilmosinin miiasir metodlarina vo modellorino asaslanan bank xidmatlorinin
gostarilmasinin inkisafina komok etmisdir. Banklar torofindon togdim edilon ononovi xidmatlor bu
giin miistorinin tolobatini tam 6days bilmir. Yeni xidmatlorin totbiqgine vo miivafiq olaraq onlarin
togdim edilmosi {isullarinin iglonib hazirlanmasina ehtiyac var. Bu faktlar yerli kredit toskilatlar
vo biitovliikde bank sistemindo informasiyalardan istifadenin intensivlogsdirilmosine stimul
yaradir.

Acar sozlor: bank sektoru, bank informasiyalari, informasiya texnologiyalari, informasiya
foaliyyati

Giris: Bank informasiya texnologiyasi kompiiter texnologiyasina asaslanan bank texnologiyasinin
hoyata kecirilmosi tsuludur. Bank texnologiyalarma xiisusi kompiiter proqramlari, daxili
prosedurlar vo risklorin idars edilmosi ilo bagli miixtolif modellor daxildir.Miiasir comiyyotdo
banklar miixtalif név omoliyyatlar, miixtolif foaliyyot novlori ilo mosgul olurlar. Biitiin
omoliyyatlar1 hoyata kecirmok iiglin banklarin Morkozi Bank torofindon verilmis lisenziyasi
olmalidir. Miiasir dovrds bank miistaqil kommersiya toskilatidir. Bank yalniz tosorriifat comiyyati
(sohmdar comiyyati vo ya mohdud mosuliyyatli comiyyot) soklindo yaradila bilor. Istonilon
togkilat kimi bankin da giindolik faaliyyatinin mohsulu var. Bankin mohsulu nagd pul vo digor
maliyyo resurslarinin konsolidasiyasi, habelo bu vasaitlorin istifadosi ilo bagli miixtolif
xidmotlordir.

Informasiya modellori vo texnologiyalar1 miixtolif totbiglords, o ciimlodon idaroetmodo istifado
olunur [9]. Informasiya modellari informasiya texnologiyalarinda informasiyanin emal1 iigiin osas
rolunu oynayir. Onlar miixtolif mogsadlor ii¢lin istifado olunur. Bozi hallarda onlar texniki
funksiyalar1 yerino yetirir vo informasiya sistemlorinde informasiyanin emali ii¢lin asas rolunu
oynayir [10].

Mbaqsad: Moqalods miiasir bank isinds informasiya texnologiyalarindan istifadonin osas
istigamotlorindon bohs edilir. Ciinki burada imkanlar dairosi durmadan genislonir. Diinyanin
globallasmasi, iqtisadiyyatda ¢oxsayli bohranlarin bas verdiyi vaxtdan bu isin biitiin saholorini
nozora almaq ¢ox vacibdir. Hom do diinyanin maliyys strukturunda bu imkanlar 6z oksini tapir.
Mohz buna goro do hom yerli, hom do beynolxalq bank omoliyyatlarinda maliyys-igtisadi
alotlordon istifado texnologiyalarina yenidon baxmaga doyor.
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Metodlar: Mévcud elmi adabiyyatin tohlilindon istifado olunmus, hamginin texnoloji kasflorin
miloyyon saholorinin konkret istifado faktlarina miiraciot olunmusdur.

Miiasir bank texnologiyalari: Banklarin maliyyo sabitliyi diizglin pul-kredit siyasoti ilo tomin
edilir.Bank sektorunda yeniliklor bankin foaaliyystinin biitiin saholorindoki miixtolif (igtisadi,
togkilati vo idaroetmo, maliyyo, informasiya vo texnoloji) yeniliklordir [7, s. 12]. Belo yeniliklorin
naticalari bankin miistori bazasinin va onun filial sobokasinin genislondirilmasindo, bazar paymin
artirllmasinda, bank omoliyyatlarinin tranzaksiya xorclorinin azaldilmasinda, uzunmiiddotli
perspektivdo bankin faaliyyotinin sabitliyinin tomin edilmasinds 6ziinli gostora bilor. Bank
xidmotlori bazarlarinda artan rogabot soraitindo bank informasiyalari osason miistorilori colb
etmok mogsadi dasiyir.

Bankin foaliyyoti mohsuldar xarakter dasiyir. Morkozi Bank ddvlot emissiya vo valyuta
tonzimlonmasini hoyata kegirir. Kommersiya banklar1 cari bank foaliyyeotini hoyata kegirirlor.
Biitiin kommersiya banklar1 Markozi Bankda ehtiyat fondlar1 yaratmali, bank faaliyyati ilo mosgul
olmaq hiiququ iiciin lisenziya almalidirlar. Morkozi Bank rosmi olaraq qizil-valyuta ehtiyatlarini
saxlayir, dovlot borcunun idars edilmosinds istirak edir vo dovlat biidcasino xidmat gostorir.
Banklar virtual texnologiyalar sayesindo mohsul vo xidmatlorin toklifini genislondire vo ya
doyisdiro bildilor. Amerika vo Avropanin on etibarli vo taninmis banklar1 internet bankgiliq
sistemina kiilli miqdarda vasait ayirirlar ki, bu da yeni texnoloji sistemin adekvatligindan, onun
effektivliyindon xobor verir. Virtual banklarin yaradilmasi vo ugurla foaliyyot goOstormasi
tocriibasi, yiiksok texnologiyali bank xidmotlorinin gostorilmosi {iigiin bazarda rogabaotin
giliclonmosi ononovi bankg¢iligin nohonglorini 6z xidmotlorini internet vasitosilo togdim etmok
ideyasina sdvq etdi.

Miiasir multimedia vasitolori bankla miistori arasinda virtual interaktiv olagoni tomin etmoyo
qadirdir. Yeni texnologiyalar informasiya asimmetriyasin1 azaldir, bazarin soffafligini artirir vo
mistori molumatlarim1 daha olcatan edir. Maliyyo bazarlarinin elektron, o ciimlodon internet
texnologiyalar1 asasinda global texnoloji cohatdon yeniden tochiz edilmosinin miisbot naticasi
hom do bank sektorunda roqabotin artmasi noticosindo bank xidmotlorinin keyfiyyotinin
yiiksoldilmasi, onlarin diversifikasiyasidir. “Elektron bankc¢iligt bank xidmatlorinin toqdim
edilmasi prinsipine gors iki qrupa bolo bilarik:

1.Molumat xarakterli bankgiliq.

2.Tranzaksiya xarakterli bankciliq [8].

Miixtolif banklar torafindon toklif olunan mdveud elektron xidmatlorin siyahisi eyni deyil. Faktiki
olaraq biitlin banklarda miistoriyo cari hesabin voziyyotini yoxlamaq, pul kdglirmolori etmok,
Odonis tliclin elektron qaime-faktura almaq imkani verilir. Daha miirokkob sistemlor miistorilora
kredit {iglin miiraciot etmok, 6z hesablar1 haqqinda molumati 6z kompiiterina yiliklomak,
sirkotlorin vo ya etimad fondlarmin qiymotli kagizlar1 ilo ticarot etmok, c¢eklorinin vo depozit
kitabgalarmin ¢apina baxmaq imkani verir. Kredit togkilatlarinin yeni informasiya iqtisadiyyatina
inteqrasiyas1t 0z iqtisadi mogsadlorine nail olmaq iiglin banklarin istifado etdiyi yeni biznes
modellarinin v inkisaf strategiyalarinin meydana ¢ixmasinda ifadasini tapir. Bozi banklar internet
vasitasilo miixtolif mallarin ticarati iiglin 6z platformalarini toskil etmoya baslayirlar, burada rabito
koordinatoru, 6donis omoliyyatlarinin tominatgisi, kreditor veo omoliyyatlarin baglanmasinda
vasitogi kimi ¢ixis edirlor.

Bazar iqtisadiyyat1 soraitindo banklar torafindon miistarilorin tokmillogdirilmasi proseduru, albotto
ki, dinamik inkisaf edon bazarda iqtisadiyyatin bank sektorunun inkisafi {igiin prioritetdir.
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Innovasiyalar, iimumilikde, banklar torafindon osas faaliyyatlorinin hoyata kegirilmasini tomin
etmok liglin asas meyar hesab olunur, vacib mogam ondan ibaratdir ki, onlar1 hoyata kegirorkon
bank isinda totbiqi ilo bagh risklori nezare almaq lazimdir. Hazirda bank sektorunun faal inkisafi
vo informasiya texnologiyalarin praktikaya totbiqi miisahido olunur. Maliyys sisteminin
qloballagmasi vasitasilo vahid informasiya sahasinin yaradilmasi zarurati stimullagdirilir.

Bu giin diinya miinasibatlorine yiiksok iqtisadi inteqrasiya ilo sociyyslonon soraitdo 6zol miistorilor
liclin nazorde tutulan bank xidmatlorinin iqtisadiyyatin bu sektorunda osas istiqgamatlordon biri
kimi ¢ixis etmosi danilmazdir. “Informasiya texnologiyalari vo kommunikasiya sahosindoki
inkigaflardan sonra maliyyo vo bank sektorlar1 bu saholoro investisiya yatiran aparici
sektorlardir.”’[5, soh.9] Banklar torafindon toqdim edilon ictimai mohsullarin tokrarlanmasi, genis
reklam vo ohalinin sistemoa inaminin artmasi miixtolif bank xidmatlorino tolobatin artmasina
xidmot edirdi. Innovasiyalar bank omoliyyatlarinin sabitliyinin on miihiim amili kimi iqtisadi
artimi tomin edir. Bu giin demok olar ki, biitiin iri bank rohbarlori razilasirlar ki, miistori moarkozdo
olmalidir, miistori xidmotino fordi yanagsma lazimdir. Bunu miimkiin edon uzagdan xidmotdir.
Innovativ inkisaf vo miirokkeb bank mohsullarmin perspektivlori (depozitlor, kreditlor, miistori
hesablarinin idaro edilmasi vo s.) arasindaki olago hom moévcud miistorilorin, hom do yeni calb
edilmis  mistorilorin  loyalliginin ~ formalasdirilmasindan ~ ibarot  olan  miistorilorin
seqmentlosdirilmasino yeni yanasmalarla baglhidir. Kommersiya bankinin inkisafi ticlin miixtolif
vo vacib vozifolorin yerino yetirilmosi zorursti, davam edon faaliyyatin somarsliliyinin
artirilmasina yonolmis informasiya mexanizmlorin islonib hazirlanmasi vo totbiqi zorurati ilo dikto
olunur.“Kommersiya faaliyyatinin inkisafi bank faaliyystinin inkisafina tokan verdiyi halda, bank
faaliyyatindoki inkisaflar da kommersiya faaliyyatini inkisaf etdirmoya baslayir (2, s. 296-298).
Bank informasiya texnologiyalari. Bank informasiya texnologiyalarindan istifade edon qurumlar
somorali sonad dovriyyosini toskil edir, miixtolif sobolorin miitoxossislori arasinda somorali
qarsiligh olage qurur. Informasiya texnologiyalarindan genis istifade obyektiv zoruroto gevrilib.
Onlarin ohomiyyatinin ononovi olaraq boyiikk oldugu saholordon biri do maliyyo sektorudur.
Ominliklo demak olar ki, bank faaliyyatinin informasiyalasdirilmasi prosesi golocokdo do davam
edocok. Miiasir informasiya texnologiyalarindan istifado banklarda biznes proseslorino koklii
sokildo tosir edir.

Umumiyyatlo, bank informasiyalar1 institusional vo texnoloji yeniliklora béliiniir. Miiasir
moarhalada texnoloji yeniliklori daha aktual adlandirmaq olar ki, bu da 6z ndvbasinde hom
miistorilorlo, hom do bank daxilinds qarsiliglt slagonin yeni tisullari, hor hansi biznes prosesinin
qurulmas1 va ya hayata kecirilmasinin yeni tisullar1 kimi proses informasiyalarina boliina biler.
Proses informasiyalari movcud bank xidmatlorini birlosdirmoyin yeni iisullarin1 da ohato edir.
Yeni bank mohsullar1 vo ya mohsul informasiyalar1 vo proses informasiyalar1 ¢ox vaxt birlikde
gedir, cilinki yeni mohsullarin totbiqi ¢ox vaxt yeni biznes proseslorinin totbiqini vo hoyata
kecirilmosini tolob edir. “Standart bank sistemlori ilo miigayisodo hom sistemin miistorilori, hom
da banklar iiciin distant bank xidmatlarinin diger bir sira keyfiyyatlori do vardir”. [6].

Bankin bazar subyekti kimi informasiya foaliyyotin planlasdirilmast vo hoyata kegirilmasi
prosesinda atraf miihitin tosirini istisna edo bilmoyacoyini nazars alaraq, tohlil prosesi onun ii¢
komponentinin 6yronilmasini nozordo tutur:

* daxili muhit;

» mikromiihit (yaxin otraf miihit);

* makromhit.
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Bankin daxili miihiti miihitin bir hissasi deyil, diger komponentlarlo daim qarsiligl slagads olan,
onlarin daim tosirindo olan vo bankin 6z foaliyyotindo malik oldugu potensiali 6ziinds ehtiva edon
elementdir. Bu komponent onu meydana gatiran bir nego komponentin birlogmasini ehtiva edir:

* toskilati komponent (bankin daxili normativ bazasi, togkilati strukturu, tabecilik iyerarxiyasi,
hiiquq vo vazifalor);

» maliyya komponenti (maliyys axinlarinin strukturu, resurs vo investisiya bazasi);

* kadr komponenti (isin togkili, hovaslondirmo, komanda daxilinds olagslorin strukturu);

» istehsal komponenti (bankin istehsal vo biznes strukturlari).

Mikromiihit vo ya daha ¢ox adlandirildigi kimi, yaxin miihit bank mohsullarinin istehlakgilarini,
torofdaslarini, roqiblorini vo omok bazarini ohato edon bankin daxili miihitinin birbasa vo daimi
tomas sahasidir. Bu subyektlor arasinda cografi, demoqrafik va sosial-psixoloji amillorin tasiring
moruz qalan miinasibatlorin strukturu bankin olavo inkisaf imkanlarimin olub-olmamasini
bilavasits miioyyan edir. Bankin makromiihiti bankin faaliyyati vo onun xarici miihitlo qarsiligh
olagosi tiglin iimumi sortlori formalagdirir. Onun komponentlori kredit toskilatinin foaliyyotino
spesifik tosir gdstormayan, lakin onun bazarlarda mdvqgeyini, mohsul yoniimiinii vo digor biznes
imkanlarini miioyyon edon amillordir.

Bankin garsiya qoydugu mogsadlor davam edon informasiya proseslorinin sayini vo xarakterini
mioyyon edir vo qisamiiddotli vo uzunmiiddotli olanlara boliiniir. Uzunmiiddastli, adaton, strateji
moqsadlorlo miioyyon edilmis bankin inkisafinin hor hansi bir morholosini, yoni ii¢ ildon bes
ilodok basa catdigdan sonra onlarin nailiyyatlorini nozordo tutur. Qisamiiddatli mogsadlor bankin
taktiki vozifolorindon asili olaraq doyisir vo onlara nail olmagq ti¢iin miiddat bir aydan iki ilo qodor
doyisa bilor. Mogsadlarin bu ciir bolgiisii tosadiifi deyil, ¢linki informasiya foaliyyatinin tocriibasi
gostorir ki, uzunmiiddatli magsadlar ilkin olaraq daha az spesifikdir vo lazimi toforriiatlar1 yalniz
onlarin oldo edilmosinin son morhalalorindo oldo edir. Uzunmiiddotli mogsodlor tez-tez
qisamiiddatli magsadler toplusu ils slagslondirilir ki, onlarin ardicil va ya paralel nail olunmasi
son noticodo uzunmiiddatli magsodo nail olmaq demokdir. Bununla belo, uzunmiiddotli hodoflor
nailiyyat proseslorinds vaxtasirt diizalislora moruz galir. Bu, maliyys bazarlarinin dinamikliyinin
artmast ilo olagodardir ki, bu da 6z novbosindo informasiyalarin idaro edilmosino daha c¢evik
yanasma talob edir.

Banklarda innovativ foaliyyatun toskili: Innovasiya prosesi, yoni informasiyalarm yaradilmast,
inkisafi vo yayilmasi ilo bagl proses bankin foaliyystinin biitiin aspektlorini ohato edir. Bankda
mdvcud olan biitiin informasiya proseslorini ii¢ montiqi qrupa bdlmak olar:

1. Sado toskilatdaxili informasiya prosesi, yoni eyni bank daxilinds informasiyanin yaradilmasi vo
istifadosini ohato edon proses. Bu halda informasiya yeni bank mohsulu formasini almir, yalniz
modveud mahsullarin istehsali texnologiyasini vo ya hansisa xidmat texnologiyasini tokmillogdirir.
2. Satis predmeti kimi bazara c¢ixarmaq {clin nozordo tutulmus yeni bank mohsulunun
formalagmasini ohato edon sado toskilatlararasi proses.

3. Osason kompleks bank mohsulunun formalasmasi ilo bagli genislonmis informasiya prosesi,
onu yaradarkon bank onunla omokdasliq edir. Niimuna olaraq ekvayzer xidmatlori, hesabin
uzaqgdan idars edilmosi sistemlori, sigorta xidmotlorinin paketlo tomin edilmasi va s.
Umumiyyatlo, bankda istonilon informasiya prosesi tsiklik xarakter dasiyir. Innovasiya prosesing
osaslanan foaliyyot montiqi olaraq ayri-ayri, aydin miioyyon edilmis elementloro bdliiniir,
xronoloji ardicilligla vo ¢ox vaxt bankin miixtolif sobolori torofindon hoyata kegirilir.
“Informasiya texnologiyalar1 iqtisadiyyatda va ticarotdo mdvcud olan doyisikliklordo qabaqcil
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qiivve kimi istirak edir. 1950-ci illo miiqayiso etsok, miisahido etmis olariq ki, qlobal ticarat 50
dofo daha genis sahodir vo genislonmokds do davam edir.” [3, soh. 7].

Innovativ foaliyyatin hoyata kegirilmasi prosesinds miioyyon edilmis moagsadlor kredit toskilatinin
foaliyyotinin vo miistorilorlo igin biitiin saholorino aiddir: bankin investisiya, resurs vo kadr
siyasati, onun toskilati, iqgtisadi veo istehsal strukturlar1 vo s. Magsadlor qarsiliqlt faaliyyot
miihitinin tohlilinin naticalorini dork etdikdon vo biitovliikdo biitiin kredit toskilatinin golocok
inkisafi ilo bagli bir sira strateji qorarlar qabul etdikdon sonra miisyyen edilir. Hor biri magsad,
problemin miqyasindan vo miirokkobliyindon asili olarag, ona nail olmaga yonalmis bir vo ya bir
ne¢o yenilik¢i prosesin meydana ¢ixmasini miioyyon edir. Lakin mogsods ¢atmaq prosesinin hansi
yolla gedocoyi bankin bu istigamotdo ugur gazanma ehtimalindan asilidir. Bu baximdan bankin
informasiya foaliyyotinin hansi istigamoato yonaldilocoyini miioyyon edon informasiya
strategiyanin se¢ilmosi prosesi aktuallagir. Bir kredit toskilatinin resurs bazasi digor kredit
toskilatindan kifayat qodor giiclii sokilde forglonir, mdvcud intellektual kadr potensiali da eyni
deyil. Otraf mihitin tohlilinin keyfiyyoti, on osasit iso onun bazarda movgelorinin daha da
mohkomlonmosi vo genislonmosi {iglin olavo imkanlarin miioyyon edilmosindo ifado olunan
noticalorinin doqiqliyi hor bir ayri-ayr1 bank {i¢ilin forqlidir. Mogsadlorin qoyulmasi prosesini
mantiqlo izloyon strategiyanin secilmosi prosesi kredit togkilati rohborliyinin mdvcud vo
perspektiv imkanlar, onun giiclii vo zaif toroflori, potensiali vo s. haqqinda fikirlorini birlogdirir.
Onun naticasi informasiyaya na vaxt vo neca baslamaq lazim olduguna dair qorardir.

Bankin maliyyo bazarinda effektivliyi boyiik 6l¢iido yeni bank mohsullarinin, texnologiyalarinin
va ya proseslarinin totbigindon asilidir. Son zamanlar kredit togkilatlariin faaliyyot gostormosi
sahosindo innovativ proseslorin totbigino omoli ehtiyac getdikco daha aydin goriiniir vo bu
proseslorin  somoroli idaros olunmasina ehtiyac yaranir. Bir ¢ox kommersiya banklar1 6z
foaliyyotlorindo innovativ mexanizmlordon istifado edirlor. Maliyyo sferasi yiiksok foaliyyot
dinamizmi ilo xarakterizo olunur ki, bu da haqigston innovasiyalarin kredit togkilatinin roqabat
gabiliyyeotini tomin etmoyo imkan veran zoruri element kimi ¢ixis etmosino sobob olur. Eyni
zamanda, innovasiyanin nazori mahiyyati onu nazaords tutur ki, onun hoyata kecirilmosindon
miisbot iqtisadi effekt oldo etmoyo zomanot yoxdur. Beloliklo, bankin foaliyyotindo yeniliyin
olmas1 onun roqabat Ustiinliiyii deyil, riskli dinamik imkanlaridir. Bank sektorunda innovasiyanin
ndvbati xiisusiyyati ganunvericilik mohdudiyyatidir.

Indiki dévrda innovasiyalar tokco iqtisadi artimi, inkisafi, struktur doyisikliklorini v s. miioyyon
edon hadisolordon biri deyil. Innovasiyalar iqtisadiyyatn biitiin saholorinda, o ciimlodon bank
isindo miiasir inkisafin mahiyyatina ¢evrilmisdir. Innovasiyalar elmi todqgigatlarin, ixtiralarin vo
kosflorin noticosi olan vo analoglarindan keyfiyyotco forqlonon obyektlor, texnologiyalar,
mohsullar soklindo istehsala vo ya xidmot sahosino totbiq edilon yeniliklordir. iqtisadiyyatin
inkisafi hamiso yeni texnologiyalarin totbiqi tizarinde qurulmusdur, lakin uzun miiddst bu proses
son doraco long gedirdi. Miiasir elmi-texniki inqilab soraitindo vo xtisusilo inkisaf etmis 6lkolorin
postindustrial dovro godom qoydugu on son dovrlords iqtisadi inkisaf keyfiyyotco yeni xarakter
almisdir.

Umumiyyatlo, bank innovasiyalar1 institusional vo texnoloji yeniliklors boliiniir. Miiasir
morholodo texnoloji yeniliklori daha aktual adlandirmaq olar ki, bu da 6z ndvbosindo hom
mistarilorla, hom do bank daxilinds garsiliqli alagenin yeni {isullari, har hansi biznes prosesinin
qurulmasi vo ya hoyata kegirilmosinin yeni iisullart kimi proses innovasiyalarina boliino bilor.
Proses innovasiyalart mévcud bank xidmatlorini birlogdirmayin yeni tisullarin1 da oahatos edir.
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Idaroetmodo  informasiya  texnologiyalarindan istifada. Idaroetmodo  informasiya
texnologiyalarindan differensial sokildo istifado olunur. Bozi hallarda onlar movcud idaroetmo
proseslarinin vo idarsetma texnologiyalarinin samaraliliyini vo mohsuldarligini artirir [11]. Bu
zaman informasiya texnologiyalarinin kdmaoyi ilo gorarlarin gobul edilmasino dostok hagqinda
danigsmaq olar.

Informasiya va informasiya modellorinin istifadasi xiisusi emal ¢otinliklori yaradir. Bu amillors
asagidakilar daxildir: molumat geyri-miioyyonliyi, molumat ehtiyati, molumatlarin geyri-soalisliyi,
molumat xotalari. Bu hallarda informasiya texnologiyalar1 qeyri-miioyyanliyi azaldir vo
informasiyanin etibarliligini artirir [14, 12]. Informasiya hocminin artmasi vo idaroetmo
molumatlarinin miirokkobliyi ¢ox vaxt bir soxs torofindon bu ciir molumat kolleksiyalarinin
islonmasini vo tohlilini istisna edir. Soboblordan biri insanin idrak imkanlarinin mohdud olmasidir.
Informasiya vo ya informasiya modellori genis ola bilor vo insan torafindon gobul edilmir [13].
Informasiya texnologiyalar1 belo miirokkab vo hocmli modellori emal edir.

Yerli bank sisteminin idaro edilmosi ii¢lin bazar soraitinin yaxsilagdirilmasi ilo onun rogabot
gabiliyyatinin artirilmasimma yonolmis informasiya texnologiyalarin, miiasir metodlarin vo
idaraetmo modellorinin tatbiqine ehtiyac yaranir. Yerli universal kommersiya banklariin somarali
foaliyyoti Olkonin golocok iqtisadi inkisafi iiglin on vacib sortdir vo osason biitiin 6lko
igtisadiyyatinin artim tempini miisyyan edir.

Informasiya menecmenti ilo informasiya idarogiliyi arasinda forq var. informasiyanin idaro
edilmosi ilk novbodo zoif rosmilosdirilmis vo ¢ox vaxt onlar1 yaradan subyektdon asili olan
toskilati modellordan istifado edir.

Miiasir bank texnologiyalarinin inkisafi {igiin miithiim stimul bank miistorilorinin informasiyalari
gavramaga vo 0z-0zilino Oyronmoyo informasiya hazirhiginin soviyyesidir. Hor kos banklarin
yeniliklorini kredit togkilatlarinin toklif etdiyi doracods dorhal gobul etmoys hazir deyil. Buna gors
do, bank iscilori tokco miiasir bank xidmotlori gdstormoyo deyil, hom do Bankin son inkisaf
programi - shalinin bank xidmatlori sahasinds maliyys savadliliginin artirilmasi vasitasilo hoyata
kecirilon miistorilorini foal sokildo maariflondirmoys hazirdirlar. “Mdvcud soraitdo mobil program
tominatinin istifadesi ilo mobil bankgiliq totbiglorinds do inkisaflar olmus vo bu vaziyyast
istifadoni genis yayilmis hala gotirmisdir” [4, s. 44].

Bank sektorunu maliyys axinlarinin tominatgisi kimi nazors alsaq, belo qonasto galmak olar ki,
bankdainformasiyalarindan istifado kredit toskilatlarina noinki miuasir vo daha ucuz
texnologiyalardan istifado etmoyos, hom do onlart tokmillogdirmoys, homg¢inin informasiya
morkozlori kimi bazarda rogabot aparmaga imkan verir. Bank sektorunda informasiya foaliyyatin
inkisafinin colbediciliyina baxmayaraq, onun foaliyyatinin sabitlogsmasi {igiin asas tohliikka bank
risklari, o ciimladon innovativ risklordir.

Miixtalif bank texnologiyalarimin praktiki tatbiqi he¢ do homigo realligin iqtisadi realliglarina
uygunlagmir, ona gora do miimkiin risklorin sistemlogdirilmasi istonilon bankin faaliyyatinin
torkib hissosidir. Bank xidmotlorinin inkisafi tokco miixtolif nov bank xidmaotlori gdstormoyo
deyil, hom do emal edilmoali vo saxlanmali olan molumat massivlorini formalasdirmaga imkan
verir. Bu baximdan, fikrimizco, miiasir bank texnologiyasindan istifado bdyiik hacmda
molumatlarin yaradilmasina vo emal edilmosino imkan verir ki, bu da iimumilikdo miistori
molumatlarini toplamaga vo potensial risklorin soviyyasini nozero almaga imkan verir.“Elektron
bankgiliq sahasindo ohalinin maariflondirilmasi mogsodilo ABS-da Federal Ticarot Komissiyast,
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Almaniyada Banklar Assosiasiyasi elektron bankciligin mahiyysti, ondan istifads zamam
tohliikasizlik todbirlori barado materiallar hazirlamislar [1].

Informasiyanin toplanmasi, saxlanmasi, emali, axtarisi, otiiriilmosi vo emissiyasi iiciin kompiiter
texnologiyasindan istifadoyo osaslanan miiasir IT bank isindo genis istifado olunur. Bunlara
verilonlor bazasi idaroetma sistemlori daxildir.Son illar bank isinde molumatlarin tohliikasizliyinin
tomin edilmosi problemi daha da koskinlogib.Kegid dovriindo Azorbaycanin bank qurumlari
praktik faaliyyeotlorinds yeni bank texnologiyalarindan, diinya iqtisadiyyatinin tacriibasinden va
miiasir texniki vasitolordon, o climlodon rabito vo kompiiter texnologiyalarindan foal sokildo
istifads edirlor.

Natica: Son illordo 6lkomizin bank sektorunda bas veron doyisikliklor mikro vo makro miihitdo
kredit togkilatlarinin roqabast gabiliyyatinin artirilmasina yonalmis innovativ texnologiyalara, bank
biznesinin idaro edilmosinin miiasir metodlarina vo modellorino asaslanan bank xidmatlorinin
gostarilmasinin inkisafina komok etmisdir. Banklar torofindon togdim edilon ononovi xidmaotlor bu
giin miistorinin tolobatini tam 6days bilmir. Yeni xidmatlorin totbiqine vo miivafiq olaraq onlarin
togdim edilmosi {isullarinin iglonib hazirlanmasina ehtiyac var. Bu faktlar yerli kredit toskilatlar
vo biitovliikde bank sisteminds informasiyalarindan istifadonin intensivlegdirilmasine stimul
yaradir.

Bank faaliyyetinin idara edilmasindo informasiya texnologiyalar1 avazsiz idarsetma vasitosidir.
Bununla bels, insan amili halo do bu sahado miihiim rol oynayir. Bunun {i¢iin kognitiv idarsetmo
modellari vo kognitiv idareetms texnologiyalarinin totbiqi talob olunur. Lakin bu istigamat hals do
cox zoif inkisaf etmisdir. Bank foaliyyotinin idaro edilmosindo informasiya texnologiyalari
idaroetma proseslorinin somaraliliyini vo mohsuldarligim artirir. idaroetmo foaliyyatinin ndvboti
morholosi intellektual texnologiyalarla baglhdir. Informasiya texnologiyalar1 intellektual
texnologiyalara va intellektual idaraetmays kecid {igiin korpii rolunu oynayir.
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ABSTRACT

This article analyzes effective methods to prevent the occurrence of ARPS and offers
recommendations to increase the effectiveness of such work. The effectiveness of the applied
methods was studied, the application of new technologies was proposed. The need for theoretical
efficacy and trials has been identified.

The main tasks of the oil industry, as a rule, include increasing the profitability of oil production
through the application of advanced technologies, and in particular the extension of the period of
overhaul of wells. One of the reasons for the decrease in this indicator is the formation of asphalt,
resin and paraffin sediments (ARPS). The achievements in the development of the oil industry are
due to the analysis of the serious complications encountered in the development of oil fields.
Processes of oil production, storage and refining include asphaltene-resin-paraffin sediments
(ARPS) and salt deposits, equipment corrosion damage, formation of stable oil emulsions, a
complex of problems related to high paraffinity, etc. complicated by. These circumstances require
theoretical and experimental studies aimed at substantiating effective compositions to prevent the
formation and accumulation of deposits with the aim of subsequent issuance of scientific
recommendations for the implementation of the process. One of the most serious complications in
the production and transportation of oil is ARPS. In many fields, the operating well stock is
subject to intensive processes of formation and accumulation of deposits on downhole equipment,
which reduce the productivity of production wells and, as a result, their turnaround time. Deposits
are also formed in the collection system of well production, making it difficult to transport it,
requiring periodic cleaning of the inner surface of the pipes. One of the methods to combat ARPS
is chemical methods to prevent or remove deposits. The search for effective inhibitory additives to
oil should be carried out taking into account the geological and physical features of the
development object, the component composition of sediments and the rheological properties of
oil, as well as the patterns of formation and accumulation of ARPS, which make it possible to
reasonably approach the issues of preventing negative impacts during oil production. The
aggravation of the problem of ARPS in recent years has led to the intensification of research in
this direction. Therefore, in order to select the most chemically effective methods for the
prevention and extraction of ARPS, it is necessary to obtain an adequate understanding of the
composition, properties and structure of the primary oil and the resulting sediments. The most
effective way to prevent the development of ARPS inhibitors is to use inhibitory supplements.
Such additives have a depressant, transformative and destructive effect. The majority of
commercially produced inhibitors of ARPS inhibitors are based on the use of depressants or
substitutes in combination with dispersants. The development of such compositions of inhibitors
of the formation of ARPS inhibitors is currently based on a simple empirical listing of possible
ratios of their components in a given ARPS inhibitor with the assessment of their effectiveness.
Due to the fact that each oil field has its own physical and chemical properties, the approach to the
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selection of the reagent is carried out individually. Reagents with good performance in laboratory
conditions often have a weak effect on ARPS when applied directly to the wells themselves. This
is explained by the fact that the structure of the ARPS is different in composition along the entire
length of the production pipes and in general along the bed.

Keywords: resin, paraffin, asphaltene, oil, emulsion, reagent, solutions, depressants, solvents,
mixtures, temperature indicators, density, sedimentation rate, etc.
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XULASO

AQPC-nin yaranmasinin qarsisint almaq iigiin effektiv metodlar tahlil olunmus va bu ciir islorin
somaraliliyinin artirilmasi ti¢iin tovsiyalor toklif olunmusdur. Totbiq olunan metodlarin somarali-
liyi Oyronilmis, yeni texnologiyalarin totbiqi toklif edilmigdir. Nozari somaralilik vo laboratoriya
sinaglarina ehtiyac oldugu miioyyon edilmisdir.

Neft sonayesinin asas vazifalorine bir qayda olaraq qabaqcil texnologiyalarin tatbiqi yolu ilo neft
hasilatinin rentabelliyinin artirilmasi vo xiisuson do quyularin osasli tomir miiddstinin uzadilmasi
daxildir. Bu gostoricinin azalmasinin sobablorindon biri do asfalt, qatran vo parafin ¢okintllorinin
(AQPC) omoalo golmosidir. Quyu hasilatinin kollektor sistemindos do ¢okiintiilor omolo golir vo bu
proses daginmani ¢atinlogdirir, borularin daxili sothinin vaxtagiri tomizlonmosini tolob edir. AQPC
ilo mibarizo iisullarindan biri ¢okiintiilorin qarsisin1 almaq vo ya ¢iXarmaq iigilin kimyovi
dsullardir. Nefto tosirli inhibitor olavalorin axtarigi islonmo obyektinin geoloji ve fiziki
xtisusiyyatlori, ¢okiintiilorin komponent torkibi vo neftin reoloji xassalori, homginin AQPC-nin
omolo golmosi vo yigilma qanunauygunluglart nozere alinmaqla aparilmalidir. Hor bir neft
yataginin 6ziinamaxsus fiziki-kimyavi xassalari oldugundan, reagentin se¢ilmosino yanasma fardi
sokildo hoyata kecirilir. Cox vaxt laboratoriya soraitinds yaxsi gostericilora malik reagentlor
birbasa quyularin 6zlorinds totbiq edilon zaman AQPC-ya zoif tosir gostorirlor. Bu, onunla izah
olunur ki, AQPC strukturu NK borularmn biitiin uzunlugu vo iimumiyystlo yataq boyu miixtalif
torkibli olur.

Acar sozlor: qatran, parafin, asfalten, neft, emulsiya, reagent, mohlullar, depressant, holledicilor,
temperatur gostaricilori, sixliq, ¢okmao siirati.

Giris: AQPC-nin meydana golmasinin garsisinit almagin an tosirli yolu inhibitor slavalorin tor-
kiblarindan istifads etmakdir. Belo agqarlar depressiv, dayisdirici va dagidici tosir gostarir. AQPC
meydana golmosinin kommersiya cohotdon istehsal olunan inhibitorlarinin oksariyyatinin torkibi
depressant vo ya doyisdirici slavalorin dispersant maddoslorlo birlosmasinin istifadosine osaslanir.
AQPC omolo golmasi inhibitorlarinin bu ciir kompozisiyalarinin yaradilmasi hazirda miioyyon
AQPC-do onlarin effektivliyinin qiymotlondirilmasi ilo torkibindoki komponentlorin miimkiin
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nisbatlorinin sado empirik sadalanmasina osaslanir. Bu {isul baha basa golir vo onun osasinda
yaradilmis reagentlor nadir hallarda miixtalif obyektlordo universal somoraliliyi ilo forglonir. Buna
gora do, AQPC meydana golmosinin kompozit inhibitorlariin effektivliyini qiymotlondirmok
iclin universal ekspress metodun yaradilmasi aktualdir. Asfalt, gatran vo parafin ¢okiintiilorinin
strukturu, fiziki-kimyovi xassolori vo onlarin metal sothindo ¢okmo siiroti arasinda olagonin
miioyyon edilmosi, sonradan miioyyon edilmis niimunolor osasinda asfalt, qatran, parafin omolo
galmasinin garsisininin alinmast magsadils kompozit inhibitorlarla islonmasi tohlil olunmusdur.

Magsad: AQPC ilo effektiv miibarizo aparmagq tiglin onlarin torkibini, xassolorini vo formalagma
prinsiplorini bilmok lazimdir. AQPC-nin formalagsma mexanizmi hoalo kifayot qodor dyronilmo-
misdir. Neft-modon avadanliqlarinda parafin omologolmo prosesi ilo baghh molumatlarin
oksariyyati neft hasilati, toplanmasi vo naqli sistemlorinin dyranilmosina, homginin AQPC-nin
kimyavi torkibinin vo fiziki-kimyavi xassolorinin Oyronilmasine asaslanir. Nozardon kegirilon
problem iizro mdvcud bilik soviyyasi AQPC-nin amolo golmasini yiiksok doqiqliklo prognozlas-
dirmaga, neftli tabagoalorin bas vermasinin geoloji soraitindon va fiziki-kimyavi xassalarindon asilt
olaraq onlarla miibarizo aparmagin miivafiq yollarini se¢gmoyo imkan vermir.

Demulgatorlarin axin ndqtesing tasirini dyronmok maqgsadilo aparilan tocriibolorin naticalori
tadqiq olunan nisbatlordo Sangacal yataginin su-neft emulsiyasi lizorindos todqiq edilmisdir.

AQPC halledicilarinin halledici giicii sinaqdan kegirilmisdir. Sangagal yataginin neftindon AQPC,
15°C-do soyudulmus metal sotho ¢cokdiiriilmokls oldo edilmisdir. Daha sonra AQPC 25°C-o qodor
qizdirilib va 2-3 saat saxlanilib. Noticado nisbaton bork ¢okiintii alde edilib ki, bu da sonradan
holledicilorin tomizlomo qabiliyyatini yoxlamagq ii¢ilin istifado olunur.

Uzvi holledicilorin smag1 asagidaki prosedura uygun aparilmusdir: holledicilorin effektivliyini
miiloyyon etmok liciin todqiq edilmis AQPC niimunosi yumsalma temperaturuna godor qizdirilib,
homogen voziyyoto golono qodor qarigdirilir vo yaranan kiitlodon 10 mm diametrli toplar
hazirlanir. Niimuna tor 6lgtisti 1,0 x 1,0 mm, sabatin diametri 20 mm va hiindiirliiyii 20 mm olan
ovvoalcadon ¢okilmis, polad sabotlors yerlosdirilmisdir.

AQPC niimunolori olan sobotlor ¢okilmis, AQPC niimunasinin ¢okisi 0,005 q doqiqgliklo toyin
edilmisdir. Daha sonra AQPC niimunssi 150 sm® hocmli méhiirlonmis kameraya yerlosdirilmis,
burada Oyronilon holledici 1 q AQPC-yos 10 q nisbatindo olavo olunmusdur. Hoalledici 0,005 q
doqiqliklo ¢okilmisdir. Tacriibo temperaturu 20°C, saxlama miiddoti iso qarigdirmadan miivafiq
olaraq 0,5; 1, 2, 4, 6 saat olmusdur. Miioyyon fasilolorlo sobotlor holledicidon ¢ixarilmis vo AQPC
kiitlasi sabit voziyyoto golona qodor aciq havada saxlanilmisdir.

Holledici ila sixisdirilib ¢ixardilan AQPC kiitlasi, 0,005 q forq ilo asagidaki kimi hesablanir:

G;‘z.r = GAQPI; - Gqﬁ!f (1)
burada Gagrc — AQPC niimunasinin ¢akisi; Gga — sabatdoki AQPC qaliginin ¢akisi.

Holledicinin yuyulma gabiliyyati parafin ¢okiintiilorinin ilkin vo son kiitlosi arasindaki forqin
nliimunanin ilkin kiitlosino olan faizlo nisbati kimi miioyyon edilmisdir:

E,= [:Eqn: - EAQPI;) ) lﬂﬂfﬁﬂ.@p; (2)
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Ogor holledicinin tosiri altinda AQPC nlimunosi sisirss, onda holledicinin yuyulma qabiliyyati
miisbot qiymaot alir vo adadi qiymat no godor yliksokdirso, sismo effekti bir o godor ¢ox olur. Ogor
holledicinin tosiri altinda AQPC niimunosi holl olunarsa, bu zaman hoslledicinin yuyulma
qabiliyyati giymoti monfi olur vo onun miitloq doyori no godor yiiksok olarsa, hollin tosiri bir o
gader cox olar. Hollolma daracasi ham hall olunma doarinliyi, hom do prosesin siiroti ilo qiy-
motlondirilir. Yarim saatliq fasilolorlo on yaxsidan on piso kimi yerlor ardicil olaraq qeyd edilir,
sonda yerlorin comi miioyyon edilirdi. ©On az yerlorin comino malik holledici on yaxsisidir.
Aparilan todqigatlardan alinan noticolorin tohlilindon ¢ixan osas notico ondan ibarotdir ki,
demulqatorlarin axma noqtosing tesiri praktiki olaraq yoxdur. Temperaturun bir qodor azalmasi
eksperimental sohv daxilindodir. Bununla belo, gliman etmok olar ki, deemulgatorlar depres-
santlarin tesirini bir qodar artirir. Miloyyan olunmusdur ki, tosiredici maddslorin {imumi xarak-
terino osaslanan digor demulqatorlar da neftin reologiyasina monfi tosir géstormomolidir.

Sakil 1. Depressantin Sangacgal yatagindan olan neftdon suyun ayrilmasina tosiri

Depressor agqar olavo edilmis Sangacal yatagi neft niimunasindon omolo golon AQPC-no
demulqatorlarin tasirini yoxlamagq {i¢iin “soyuq ¢ubuq” tisulundan istifado edilmisdir (soklo bax).
Miiayyon edilmisdir ki, deemulqator inhibitorlarin effektivliyini orta hesabla 2-4 dofs artirir.
Yekun sinaq noticalori codvoaldo gostorilmisdir. Qeyd edok ki, suyun nefto olavasi somoraliliyi 4-
5% artirir. Suyun 10%-don yuxari kosilmasi ilo bu tosir yox olur.
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Cadval. Deemulgatorun depressor asqarin effektivliyino tosiri

Reagentlorin qatilig1
Reagent 200 200 g/t + 50 g/t 200 g/t + 100 g/t Sulagma doaracasi Sulagma doaracasi 10%
g g/t deemulqator deemulgator 10% olan neft + olan neft + 200 g/t +
200qg/t + 50 g/t 50 g/t deemulgator
deemulqgator
Depressor 67 68 68 72 66
asqar

Bu giino godor miixtalif yanagmalara osaslanan parafinin ¢okmasini prognozlagdirmagq ii¢iin coxlu
sayda tisullar iglonib hazirlanmisdir, lakin osas meyar parafinin intensiv buraxilmasi zamani neftin
parafinls doyma temperaturunun otraf miihitin temperaturundan artiq olmasidir. Bu zaman neftdo
bork faza yaranmaga baslayir. Biitiin movcud tisullar1 sorti olaraq iki qrupa bélmak olar:

quyunun parafinlogmosinin baglangicinin dorinliklorinin prognozlagsdirmasi iisullart;

AQPC ¢okmo siiratinin prognozlasdirilmasi tisullari.

Bundan slava, tadgiqatlar zamani malum olmusdur ki, quyunun miixtalif seksiyalarinda APQC
¢okmo siiratinin miioayyan edilmasinds quyu liilosindoki maye temperaturunun toqribi hesablan-
masinin seg¢ilmasi, neftin parafinlo doyma temperaturu mithiim rol oynayir. Bu, daha iki slava
hesablama metodunun totbiginin ehtiyacina sobob olmusdur: quyuda temperatur qradiyentinin
hesablanmasi tisullari; neftin parafinlo doyma temperaturunun hesablanmasi tisullar.

Notica: 1. "Soyuq cubuq" iisulu ilo temperaturdan asili olaraq Sangagal yatagi neftindon parafin
yigilmasinin kinetikas1 miioyyon edilmisdir ki, bu da 5°C optimal sinaq temperaturunda
inhibitorun tosirini daha da qiymsetlondirmays imkan verir, parafinin yigilmasi prosesinin basa
catmasi 4 saat reaksiya miiddotino uygun golir. Soyuq ¢ubuqun sothinds 5 °C temperaturda omolo
golon parafinin maksimum nisbati 8,64%, 10°C-do - 5,87%, 20°C-do - 5,24%, 30°C-do - 1,2%
toskil edir. Qeyd olunur ki, 30°C temperaturda parafinin yi1gilmasi ohomiyyatsiz sokildo bas verir.
Xromatoqrafda aparilmis komponent torkibinin todqiqi gosterir ki, temperaturun azalmasi ilo
tokco cokiintiiloro daxil olan karbohidrogenlorin torkibi deyil, hom do onlarin orimo temperaturu
dayisir ki, bu da AQPC-nin sonraki amalo galmasinin qarsisinit alan reagentlorin asaslandirilmasi
tcln vacibdir.

2. Tovsiya olunan reagentlorin depressant, inhibirlosdirici vo deemulqasiyaedici xiisusiyyatlora
malik olan qarsiligh tosirinin qiymatlondirilmasi aparilib vo tacriibs zamani onlarin har birinin
bir-birino va yaglarin qarisiginin reoloji parametrlorine manfi tosiri agkar olunmayib.
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ABSTRACT

During the design and construction of pipelines, the protection of pipeline equipment, as well as
the foundations of pipelines, from possible environmental impacts is one of the most important
issues to be addressed. The level of environmental pollution is determined by how human health
affects plants, as well as animals, as well as equipment. Another issue is the need to develop
scientifically sound forecasts for environmental protection, and many countries are paying more
attention to forecasting.

As we know, oil, oil products, as well as diesel fuel, gasoline and other products are transported
on land mainly through pipelines. Pipeline transport is the safest mode of transporting liquids on
land to a specific area. The length of pipelines in modern times reaches hundreds of kilometers, so
the volume of spills of hazardous material can be very large. In order to limit the impact area of
spills, secondary protection measures are taken only in critical areas (for example, at the
intersection of roads or rivers).

Keywords: pipelines, environment, vegetation, land reclamation.

Introduction: The oil and gas industry are potential sources of environmental pollution. The
main pipeline routes are laid in different natural-climatic zones, which differ in geology,
geographical landscape, development, sensitivity and technical impact of their character and the
scale of the consequences. The operation of the pipelines affects the soil environment, vegetation,
wildlife, groundwater and surface water, and the surface layer of the atmosphere. The effects can
be direct or indirect, long-term or short-term. They can manifest themselves in the form of
mechanical damage, contamination, thermal contamination. Direct impacts on the environment
may include route disruption, vegetation destruction during road clearance. An example of long-
term effects on the environment is thermal effects. In the event of an accident, air pollution due to
gas emissions or oil combustion is characterized by a significantly shorter exposure. Based on a
careful study of the impact on the environment and the consequences associated with them, at all
stages of the pipeline implementation, the following interrelated components are noted - soil and
vegetation, surface and groundwater, the surface layer of the atmosphere and wildlife. The air
environment is represented by the surface layer of the atmosphere that is exposed to pollution
during the operation of the pipelines. During the construction and operation of the main pipelines,
regulations were developed and implemented by the State Oil Company of the Republic of
Azerbaijan for the proper observance of environmental protection. In order to avoid
environmental complaints, it is necessary to install a special crossing in the settlements, offices
and organizations located in the areas where the pipelines pass, in order not to disturb the living
and working conditions of people, not to disturb the movement of people in the dug areas.
Pipelines are energy consuming facilities. Their failures cause significant material damage, as
well as damage to the environment. Transportation of numerous technical pipelines, explosives,

PAHTEI |
PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS | 39




ISSN: 1609-1620, E-ISSN: 2674-5224

PAHTE!I

REFEREED & REVIEWED JOURNAL VOLUME 17 ISSUE 06 2022

E-ISSN: 2674-5224

flammable products, components, etc. can cause pollution of the local and general environment.
Fault in the main line - loss of total strength as a result of loss or destruction of the density of the
pipeline wall, pipe sections, causing significant environmental damage, with irreversible
consequences for the environment. The criterion for the environmental safety of the pipeline is
their reliability, the main indicator of the quality of any structure is the ability to perform the
specified functions while maintaining its operational characteristics throughout its life. To fully
characterize the damage, it is assessed not only qualitatively, but also quantitatively. By knowing
the guantitative assessment, you can make the right decision about how safe this effect is. What is
the damage? In terms of quality, this is the result of an impact characterized by a partial loss of
natural function in the environment. Quantitatively, this is a measure of the lost function. We
know that as a result of harmful effects on the environment, the surface layer of the atmosphere,
water bodies, soil and plant complexes are polluted, and the living conditions of humans and
animals are deteriorating. Each of these components causes some damage. It can be recreational,
environmental and material. Recreational damage is expressed by the loss of recreational
functions of the natural environment (self-recovery). The ecological damage to the environment
consists of the deterioration of the living conditions of wild birds, etc. Material damage occurs as
a result of the reduction or elimination of material values of the environment. All this can lead to
oil pollution and degradation of agricultural lands and water bodies.

Assessment of environmental damage includes expert assessment. For material damage, as a rule,
it is advisable to take into account the material and labor costs. [2,3]

Objective: The impact of construction period on the vegetation cover is determined by the design
scheme, construction technology and terrain conditions for the pipeline. The main impacts on the
BTO are related to the production of preparatory work, including: clearing of the route vegetation;
removal of stones and stumps; lane planning, construction of temporary entrances and sidewalks;
cutting longitudinal slopes. Significant preparatory work is carried out directly on the construction
strip, the width of which is determined by CH 45273 depending on the diameter D of the pipeline
and the soil category for the main underground pipelines (Table 1). [2]

Land strips for main underground pipelines are given for temporary short-term use for the period
of their construction, but not more than three years, and land plots for placement of connecting
fittings (not more than 10x10 m each) are given for indefinite (permanent) use.

When laying 2 or more parallel lines of main underground pipelines, the width of the land strip
shall be taken equal to the width of the land strip for one line (Table 1) plus the distance between
the lines of the extreme pipelines.

Table 1. Width of land strip for construction of underground pipelines

Diametre, m On non-agricultural lands of the State Forest On non-agricultural lands of the worst
Fund unsuitable for agriculture quality during the restoration of the
fertile layer
D<0,426 20 28
0,426<D<1,020 23 33
0,720<D<1,020 28 39
1,020<D<1,220 30 42
1,220<D<1,420 32 45
~ | PAHTEI
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Reclamation condition of lands damaged during pipeline construction.

Amelioration is a set of measures to bring disturbed agricultural lands and forest lands to a
condition suitable for use in agriculture and forestry, and on other lands to a condition suitable for
their intended use during construction.

In accordance with the main provisions on the development of mineral deposits and peat deposits,
reclamation of lands damaged during geological exploration and construction, reclamation works
are carried out during construction, and if this is not possible no later than one year after
construction.

For the construction of main pipelines, VNIIST has developed an Instruction on land reclamation
during the construction of pipelines (BCH 179-85. M., 1985).

Rehabilitation of the pipeline with a diameter of up to 0.82 m includes the following operations:
-removal of a layer of fertile soil from zone D with a width of 3.5 m by means of a rotary
excavator ETR 254-05 along the axis of the trench marked with poles (Fig.1 a) (Table 2). In this
case, the soil waste is transported at a distance of 5-7 m from the edge of the reclamation strip;
-excavation of a trench and filling of the pipeline with bulldozers DZ-18 and DZ-27 (Fig.1 b, ¢);
-distribution of excess mineral soil along the reclamation strip and compaction by bulldozers or
DZ-406 motor grader with longitudinal transitions. After compaction, the surface of the
reclamation strip should be placed under the marks of adjacent parts and have open edges (Pic. 1,
d);

-bulldozing of the fertile soil layer and final planning of the strip with longitudinal crossings
(Fig.1, 9).

According to the recommendations for the removal of the fertile soil layer in the production of
mining and other works, the reclamation of the fertile layer should be carried out along the entire
thickness of their deposits.

Width of construction zone during reclamation of fertile soil layer, m Table 2

D, m A B C D E F G
D<0,426 4 3 1,5 2 3,5 11 14
0,426<D<0,726 5 3 1,5 2,5 3,5 12,5 15,5
0,820 6 3 1 4,5 3,5 12,7 18
1,020 6,2 4 4 5 3,5 12,7 22,7
1,220 6,6 4 4 6 3,5 13,2 24,1
1,420 6,6 4 4 7 3,5 13,4 251

Methods: When the thickness of the fertile layer is more than 0.5 m

The reclamation technology described above for pipelines with a diameter of 1,020-1,420 m has
the following differences:

-the waste of the fertile layer is organized at a distance of 11-13 m from the edge of the
reclamation strip with a rotary excavator ETP 254-05 with increasing the range of soil
transportation. If necessary, -the waste is additionally bulldozed to the above distance;

-the second operation is performed without modification;

-when the thickness of the fertile soil layer is more than 0.5 m, subsequent operations are carried
out in the same way as for pipelines up to 0.820 m in diameter;
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-before the third operation, the reclamation strip with a thickness of 0.2-0.5 m of the fertile layer
is widened to 7 m with a parallel passage of a rotating excavator. In this case, the treated fertile
soil is placed in the waste of the cultivated soil during the first transition (Fig.1, e);

-subsequent operations are performed in a similar way (Fig.1, e, g).

The need to expand the reclamation strip is due to the increase in the volume of soil and, as a
result, the height of the mineral soil layer distributed along the trench.

When the diameter of the pipeline is up to 0.820 m, the height of the excess soil layer within the
strip does not exceed 0.15 m. Therefore, one pass of a rotor excavator is absolutely sufficient for
any thickness of the fertile layer.

In the range of pipe diameters of 1,020-1,420 m, the height of excess soil layers varies between
0.23 and 0.45 m. Therefore, the technology described when the width of a typical reclamation
strip is 3.5 m is recommended in areas where the thickness of the productive layer is more than
0.5 m. However, in the range of 1,020-1,420 m diameter, where the thickness of the fertile layer is
less than 0.5 m, the height of the excess soil layer can significantly exceed the level of the
construction strip surface. It is planned to expand to m (Table 2).

In all cases, reclamation parameters - the width and thickness of the extracted fertile layer,
working time, the range of technical means are determined in the project.

During the removal and storage of the fertile layer, it is not allowed to mix it with the underlying
rocks, contaminate it with liquids and other materials.

Due to the year-round construction, there is a need for land reclamation in winter. The main
difference between land reclamation in winter is due to the possibility of placing productive waste
in the area where the installation works are carried out. The waste of the fertile soil is pre-planned
with bulldozers to ensure the passage of the insulation-floor column and the production of
installation works.
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Figure 1. Construction strip during reclamation of fertile soil layer

Conclusion: Thus, the reclamation condition of the lands damaged during the construction of the
pipelines was investigated. During the removal and storage of the fertile layer, it is not allowed to
mix it with the underlying rocks, contaminate it with liquids and other materials.

Due to the year-round construction, there is a need for land reclamation in the winter. The main
difference between land reclamation in winter is due to the possibility of placing productive waste
in the area where the installation works are carried out. The waste of the fertile soil is pre-planned
with bulldozers to ensure the passage of the insulation-floor column and the production of
installation works.
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XULASO

Boru komorlorinin layiholondirilmo vo tikintisinin yerino yetirildiyi ddévrds, komaorlorin
avadanliglarinin, eloca do borulara aid oOziillorin otraf miihitin  miimkiin olan tesirlorinden
miihafizo mosoaloalori hall edilmali olan shomiyyatli problemlordondir. Otraf miihitin ¢irklonmosino
gatirib ¢ixaran monbolori azaltmaq miimkiindiir , lakin timumilikde onlarin hamisinin yaratdigi
fosadlar;, problemlori siradan c¢ixartmaq olmur. Insanlarm saglamligi, bitkilors, eloco do
heyvanlara, homginin, avadanliglara hansi formada tosir etmosino osason, otraf miihitin
cirklonmosinin soviyyosi toyin edilir. Sonraki bir mosalo iso otraf miihitin qorunmasiin elm
sahoasindo asaslandirilmis gokildo prognozlarin hazirlanmasi vo islonilmasinin tolob olunmasidir vo
bir ¢cox dovlatlor, prognozlagmaya daha diqqoetlo yanasirlar.

Acar sozlar: boru kamorlari, otraf miihit, bitki-torpaq ortliyl, meliorasiya.
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ABSTRACT

Foreseeing the development of the aquifer depends on certain perspectives of petroleum
designing, such as controlling water molding, calculating saves, planning well completion,
separators, pumps, and so on. It can be as imperative as the plan of surface offices such as Water
spill estimating is vital within the depiction and administration of a hydrocarbon reservoir.

This think about centered on the utilize of a generalized fabric balance condition together with an
expository arrangement of the dissemination condition for a steady inner boundary weight to
decide the estimate of the water-bearing layer in contact with the gas-condensate layer.

It is critical to utilize when the hydrocarbon liquid could be a gas condensate. In case the
conventional fabric balance condition is utilized rather than noteworthy blunders can be made, as
appeared in this paper.

The most reason of this report is to illustrate capacity to decide the estimate of the watery layer
entering the gas condensate supply. Once this estimation is gotten, it can be utilized as an input
parameter to the store test system to anticipate future aquifer development as consumption
continues.

When is utilized to depict dark oil supplies, certain disentanglements are ordinarily made. These
incorporate overlooking the impacts of compression of the combined water and arrangement
shake within the gas stage, in conjunction with the unstable fluid. The effect of these
presumptions on gas-condensate layers will be investigated.

Keywords: material balance equation, water coning, carbohydrate reservoir, separator, diffusion
equation, gas-condensate reservoir

Introduction: The convential fabric balance condition is not appropriate for wealthy gasses
which discharge oil when brought to surface and may drop a few fluids within the store on the off
chance that the supply weight drops underneath the dew point. The Gas balance equation varies
from past shapes of the fabric adjust condition in that it incorporates a term that accounts for the
sum of oil that's volatilized in the gas stage, this solubility within the gas stage is expressed on a
volumetric basis.

A unit volume of gas with a settled mass at store weight and temperature is extended to standard
conditions and the volumes of oil and gas gotten are measured. The volatilized oil-gas proportion
(Rv) is communicated at the ratio of barrels of oil advanced per standard cubic feet of gas. This
term is for all intents and purposes zero for a dry gas or for the gas cap related with a dark oil. Be
that as it may, as shown in this paper, disregarding Rv when the reservoir fluid could be a gas-
condensate can lead to critical errors in the interpretation.

The central inspiration for this consider is our current interest in water coning in level wells. It is
utilized numerical reservoir recreation to consider the behavior of vertical wells completed near to
a hydrocarbon/water contact. One strategy proposed to prevent coning was the completion of the
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vertical well both over and underneath the hydrocarbon/water contact, but creating both streams
through partitioned tubings. The reason of this would be to have an independent control on the
weight drawdowns over and below the hydrocarbon/water contact so that coning might be
suppressed. Be that as it may, to legitimately plan and operate these wells, it would be of vital
significance to know the quality of the aquifer and how quick the hydrocarbon/water contact rises
as exhaustion propels. The strategy outlined in this paper allows the assurance of the length, or
the sweep (depending on the geometry) of the aquifer. Once this is known, it can be used as an
input parameter to a reservoir test system to create forecasts of the expansion of the aquifer, and
hence the rise of the hydrocarbon/water contact.

Objective: Amid the evaluation organize of a field, scarce information is as a rule accessible to
create it reasonable to utilize a 3-D supply test system to anticipate the rise of the
hydrocarbon/water contact in a water/drive hydrocarbon store. This is often since such a
prediction not as it were requiring a decently acceptable description of the supply itself, but
moreover of the encroaching aquifer. In any case, it is amid the evaluation arrange, and early
advancement of the field, that important information can be gotten around the sizes of both the
reservoir and any neighboring aquifer utilizing material balance procedures. This data can at that
point be used as input to a store test system to anticipate how fast the neighboring aquifer will
infringe into the reservoir.

In this paper, a compositional numerical simulator was utilized to produce engineered generation
information. Input to the compositional numerical test system were: initial reservoir liquid
composition and weight, reservoir temperature, supply estimate, porosity, permeability, and
generation limitations. Two cases were considered one with a direct foot aquifer and one without
it. Yield from the test system were: initial hydrocarbon pore volume, normal store pressure, oil,
gas, and water generation rates and cumulative generation. These normal weights and production
information are at that point utilized as input to the material balance condition. A stage behavior
bundle is fed with the beginning supply liquid composition and outputs PVT properties such as:
arrangement volume factors (Bo, and Bg), arrangement gas—oil proportions (Rs), and volatilized
oil-gas proportion (Rv) as a work of pressure. The legitimacy of these properties is verified by
coordinating exploratory PVT from constant composition extension and separator tests to
predicted properties from the EOS. These PVT properties are moreover utilized within the fabric
adjust condition.

Figure 1 outlines the coupling of these two procedures to approve the fabric adjust approach. A
store demonstrates with given dimensions, properties, liquid composition, and drive mechanism
was expected.
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Figurel. Flow of information to analyze the effectiveness of the Gas Balance Equation to back
calculate the input to the compositional reservoir simulator

Methods: As portrayed in Fig. 2, the supply was modeled using a square with measurements
2639.7x2639.7x120 ft within the even and vertical headings, respectively. The numerical lattice
had nine gridlocks in each horizontal direction, and four within the vertical direction. The porosity
was accepted steady all through the reservoir with an esteem of 13%. The store temperature was
set break even with to 285 8F. (The same as the one reported within the liquid lab report portrayed
below). The store was modeled using a piece with measurements 2639.7x2639.7x120 ft within the
horizontal and vertical bearings, respectively. The numerical network had nine gridlocks in each
horizontal heading, and four within the vertical direction. The porosity was expected consistent
throughout the reservoir with an esteem of 13%. The store temperature was set rise to 285 8F.
(The same as the one reported within the liquid lab report portrayed underneath).

l
EREEEEEEE(
lllllllllg'

Figure 2. Geometrical representation of reservoir.

Table 1 records the values of porousness, thickness and profundity doled out to each of the four
layers in the reservoir model. The introductory store weight was 6000 psia, and the dew-point
weight at 285 8F was 5323.3 psia.
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Table 1
Reservoir permeabilities, thickness, and depths of each simulation
layer
Layer k,=k,, md k_, md Thickness, ft Depth, fi
1 130 13 30 7330
2 40 4 30 7360
3 20 2 50 7400
4 150 15 50 7450

The values of relative permeabilities, capillary pressures, etc., not appeared in this paper, are the
same as those given within the SPE Third Comparative Solution Venture.The reservoir liquid
composition was that of the Cupiagua Field, Colombia. A chromatographic report, along with a
consistent composition extension (CCE) and a constant volume exhaustion (CVD) tests at 285 8F
were accessible for calibrating the EOS (Table 2). Using this 36-component blend as input to the
compositional numerical test system would have moderated.

Tuhle 2

Chromatographic analysis of the Cupiagus Nwd

Component Maole
fraction
02 00461
N2 0.0:025
| 0.6171
c2 0 (4
3 00514
1C4 0.0136
MNC4 R
IC5 0,005
NCS 0.0:074
Ch 0.0127
C7 0.0150
CH 00060
c9 0.0135
Clo R
Cll 0.0071
Cl2 0,058
Cl3 R
cl4 0.0057
Cl5 00, (e
Clé 0.0038
C17 0.0035
CIl8 00035
cCly 00,0029
C20 0.0025
C21 0.0021
Cc22 0.0020
C23 IR
C24 00016
C25 00015
C26 0,000 3
C27 0.0012
C28 000010
c29 0, (eh O
C30+ 00,0070
Beneene XCE!
Toluene 0.0:042
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It down drastically. Thus, the blend was lumped into eight pseudo-components as appeared in
Table 3.

Just like its 36-component partner, the 8- pseudo-component blend was utilized beside the 3-
parameter Peng—Robinson condition of state (PR3 EOS). When either was utilized to foresee the
liquid saturation of the CCE at 285 8F, not one or the other may anticipate a dew-point liquid
(gas-condensate). Instep, a bubble point fluid (unstable oil) was anticipated at this temperature.
This clashed with the lab perceptions, as shown in Fig. 3.

In this manner, the PR EOS was tuned utilizing the regression methods. Fig. 4 compares the fluid
immersion as obtained from the CCE test with that obtained using the tuned PR3 EOS. The
supply was created expecting two different drive instruments, to be specific volumetric and water
drive. Under both drive instruments, the store was produced by to begin with keeping up a level
gas production rate of 6200 Mscf/day. This consistent gas production rate would be kept up for as
long as the bottom hole weight within the creating well was over 500 psia, after which the gas
generation rate would decline whereas keeping up the foot gap pressure constant at 500 psia.

Table 3
Pseudo-components after the Cupiagua mixture was lumped

Pseudo-com ponent Initial components

GRPI iy

GRP2 N; and C;

GRP3 Ca

GRP4 Cy—nCy

GRPS i Oy toluene bensene
GRPH Cy-Chg

GRP? CuCxn

GRPS CarLan

Liquid Saturation Before Regression (Peng-Robinson 3p)

1.0
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* Observed
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Figure 3. Untuned 3-parameter PR EOS predicts a liquid instead of a gas
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Figure 4. Liquid saturation as obtained from the CCE experiment and as predicted from the tuned
PR EOS.

For the case of the water-drive supply, the underlying water-bearing arrangement was simulated
assuming a numerical straight aquifer (Fig. 5). Its dimensions and properties are recorded in Table
4.

Figure 5. Reservoir with bottom-water drive exemplifies the linear aquifer case.

Table 4

Aquifer properties used in compositional resemvoir simulator

Type of aqufer Linear
K, mad 20
i, Yo 13
A, 0 200,000
L, 1000

The moles of gas discharged and moles of oil arriving at the final consumption organize are
utilized to evaluate the PVT parameters Bo, Bg, Rs. From a differential exhaustion test the
expressions to evaluate Bo at a weight underneath the immersion weight is
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For the arrangement gas—oil proportion at weights underneath the saturation weight, a
comparative bookkeeping takes place and the ultimate expression to assess this property as
indicated by Barrufet is

Fg(THL.'- Pyc)

Ny J-1
D I]'[.ru]
Jj=E k=1

Ny
VolTsc, Psc) x [ [ fis

i=1

Rg =

Nfgl = Ry l':--;J‘Ei-
F = NiiEo + GiiEg + We.

Bﬂ{ll - R'-.RJH] _Bgliﬁps - Rs}
(1 — R,R,)

F=N,

[Bn - Bm] LB Bg[Rm - Rs] LB R\'IZB:.LRs - BuRs: )
(1 — RsRy)

F = NplB, + (Rps — Rs)Bgl.

E, =

Ey = By, — Boi + Bg(Rsi — R;).

J!:‘-!_! = Ji}u — fj'!.'l.
F W,
= Gy +
E, R,

[+

o

W, = L‘Tﬁpﬂh(fp].
ip = 0.00633kt / (pp,cL?).

Conclusion: 1. The Generalized Gas Balance Equation can viably decide the measure of a
neighboring water-bearing arrangement in a gas-condensate reservoir, given a reliable set of PVT
properties have been utilized. PVT properties ought to be generated with an EOC that has been
coordinated to the experimental data.

2. Use of the CMBE can genuinely overestimate the Gfgi in a gas-condensate supply (22% in the
example displayed here). Neglecting the compressibilities of the shake and the water within the
GMBE includes a minor impact in the determination of the Gfg (5% within the illustration
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presented here) but it may be critical depending on the dimensions of the reservoir into account
and they should be indicated.

Determining the Length the Water-Bearing Part of the Reservoir

9.EH07
8.E+07 =21 m 231 "rnn=1.01
7.EH7 ./’ / - EP

w GEH7 2 //fu Sl

ﬁ 5.EH7 X /ﬁ =

Jf 4E407 T

L 3 EH7 P / o o
2Ew07 /”/ o L=800ft
1.E407 @ L=1000 ft
0.E+00 I ]

0.E+00 1.E+06 2.E+06 3.EH06 4. E+06 5E+06 6.E+06 T7.E+06
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Osas sulu tabagonin genislonmasinin prognozlagdirilmasi neft miihondisliyinin miioyyan
aspektlorindo, mosolon, suyun konturlanmasina nozarat, ehtiyatlarin hesablanmasi, quyularin
tamamlanmasinin layiholondirilmasi, separatorlar, nasoslar vo s. kimi yeriistii qurgularin
layihoalondirilmosi kimi miihiim oshomiyyat kosb eds bilor. Suyun sizmasiin prognozlagdirilmasi
karbohidrogen anbarinin tosviri vo idars edilmosindo miihiim shomiyyat kasb edir.

Bu todqiqat qaz-kondensat layi ilo tomasda olan su dasiyan tobagonin 6l¢iisiinii miioyyan etmok
liciin sabit daxili serhad tozyiqi ti¢lin diffuziya tonliyinin analitik halli ilo yanas1 iimumilogdirilmis
material balans tonliyinin istifadesino yonalmisdir. Karbohidrogen layr mayesi qaz-kondensat
oldugda, GMBE-dan istifads etmok vacibdir. Ogor GMBE ovozino adi material balans tonliyi
istifado olunarsa, bu yazida gostorilocoyi kimi ohomiyyatli xatalara yol verilo bilor.

Bu sonadin asas moagsadi GMBE-nin qaz kondensat anbarina daxil olan sulu tobagenin 6l¢iistinii
miloyyon etmok qabiliyyatini gostormokdir. Bu 0l¢li oldo edildikdon sonra, tiikonmo davam
etdikco akiferin golocok genislonmasini prognozlagdirmaq iiglin rezervuar simulyatoruna giris
parametri kimi istifado edilo bilor. Qara neft rezervuarlarini tosvir etmok {iciin CMBE istifado
edildikds, adaton miioyyon sadolosdirici forziyyslor edilir. Bunlara qaz fazasinda ugucu maye ilo
yanasi, birlogon suyun vo lay slixurunun sixilmalarinin tosirinin nozoro alinmamasi daxildir. Bu
forziyyolorin qaz-kondensat laylarina tosiri aragdirilacaqdir.

Acar sozlor: material balans tonliyi, suyun konturlanmasi, karbohidrogen anbari, seperator,
diffuziya tonliyi, qaz-kondensat laylar1
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CONTINUATION OF CONNECTIONS BY OIL PIPELINES WITH
RESTORATION OF WELLHEAD PRESSURE OF OIL EXTRACTION OF
PRODUCTION WELLS FROM OIL AND GAS OFFSHORE FIELDS
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L2Azerbaijan State Oil and Industry University, “?Department of "Oil and Gas Transportation and Storage", *PhD ,
master student, E-mail: mraskerov1999@gmail.com

ABSTRACT

In article briefly analizes connections to in-field oil pipelines by restoring the wellhead pressure
of offshore oil and gas fields. In the Introduction section, it is stated that the processing of survey
data to reduce oil losses during surveys in gas lift wells may produce a result enabling to group
these gas lift wells and to apply the results of periodic surveys of one well in a particular group of
wells to other wells in the same group with some error. If the in-well equipment of wells operated
from same horizons is similar and gas is supplied from the same depth, then the optimal modes of
these wells will be close to each other. This was confirmed by the results of laboratory tests. In
order to accurately determine the values of parameters to be measured during a field study, it is
necessary to reduce the variation interval of the working agent consumption. The design of the
gaslift well should ensure there are two channels in the well. Canal for high-pressure gas to be
given to well and channel to lift gas- liquid mixture to the surface of the earth. Number of pipes
injected into the well, their interaction, there is an oil system of lifts depending on the direction of
gas supply and gas-liquid resistance, one and two pipes, depending on the number of pipes
injected into the well, there are rings and central system lifts depending on the direction of the
worker agent hitting the well. Key conditions for the efficient use of gas lift yield opportunities, is
a proper definition of the construction of the lift and its working regime. Additional energy is
provided from the surface of the earth to lift liquid in the exploitation of wells by gaslift. You
have to work on choosing the gaslift lift's business regime, as well as minimum additional energy,
to allow maximum or permitted liquid lifting for a specific well. There are 2 types of gas lift.
Energy consumption should be lowest when extracting liquid from well, to ensure optimal
harvesting from the well. We need to look at these to extract a certain amount of liquid in the
well; the length of the lift and the depth of the lift pipes should be determined, the most cost-
effective diameter of lifting pipes, the most cost-effective amount of the worker agent hit should
be found, identifying pressure, and the most convenient ratio between the worker agent and the
extracted liquid.

Keywords: gas lift, fountain, pressure, production, working separator, Varyegan field, Gunashli
field

Introduction: The reason for the overlap of the straight lines in the graphs with the values

|y Hop
obtained from the research materials in the Gunashli field tg & = "l‘—: is that different values are
“Vmer

i

wax

obtained for each well. tge is the angle between the straight line and the axis 1-—— which is due

to the fact that wells operate from different horizons and the depth of gas supply differs from each
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other. Graphs t\JI 11— :f(l - L”" ] have been plotted for Ve , Va and Viay gases of each well.

The optimal mode selected for these wells may be applied to similar wells. [1]

Complications are also more frequent in gas wells that work in oil deposits with heavy
components. In some cases, two methods of sequencing in wells where asphalt, carbohydrates,
and paraffin fossils occur are even more effective. That is, it is more aimed at cleaning up those
debris by heat and chemical methods and then using ingibitors against paraffin debris. Because
otherwise it is inevitable that more will be spent on both methods.[2]

At present, there are 90 fountain-gaslift and gaslift wells in the Gunashli field. Two of the
surveyed wells are operated from the Fasila formation (wells 168 and 198Ne), 2 from the X
horizon (wells 199 and 83Ne) and 1 from the 1X horizon (well 189Ne). The gas supply depths of
the wells are different. The gas is supplied to Well 168 from 2513 m from the gas room, to Well
198 from 1429 mm from the mechanical bypass valve, to Well 83 from 1199 mm from the
mechanical bypass valve, to Well 199 from 2354 m from the bore of 1 row, and to Well 189 from
1500 m from the combined elevator. [5,6]

With the supply of prepared ingredients to the pipe phase of the well, it enters the layer of water
and oil extracted from the oil and creates foam at the expense of the water, methanol also plays a
reagent role regulating its freezing temperature due to its ability to solve in oil. that's why gas is
also improving its solutions in oil, its self-seducity is diminishing, the surface tension decreases
relative to the pipe and the movement of oil in the elevator pipes improves. And at the expense of
this, the pressure is redewing across the pipe.[3]

Well exploitation conditions deteriorate as beds work; crop irrigation, increases the hydrostatic
pressure of the fluid column, the loss of pressure spent friction in the trunk of the well and the
throw line is multiplying, which causes increased drilling and well pressure. Effective gas factor
decreases and increases the special cost of gas required. When gas is supplied through
compressors into space, liquid levels drop here and increases in pump compressor pipes. As a
result, the density of such a gas liquid mixture has been less than the density of the liquid entering
the layer, while the level of liquid in pump compressor pipes rises. The more grief is given, the
less the density of the mixture, and the higher the mixture.[8]

The industrial application of the new component found is also very simple and cost-effective.
Therefore, a dosage pump is not used for each well to prevent asphalt-carbohydrates-paraffin
debris that collapses in the lift pipes of wells powered by its gasoline. . Such a group is hit by a
total gas line from the entrance of the gas distributor battery (GPB) of wells and takes the form of
aerosol on the high-pressure gas line and distributing each well in equal concentration for gas that
is a worker agent, preventing the AQPC from collapsing to the pipeline surface. For font wells,
however, the calculated volume of the ingredients is continuously hit by a dosage pump.[7]

Gas liquid mixture rises to the mouth of the well in case compressed gas is given continuously to
the well. The amount of gas that is hit by the gas well depends on the diameter factors of the
lifting pipes.

On the other hand, a mode to be set 10-15 days after the setting of the mode reduces its accuracy,
SO it is necessary to set the optimal mode 2-3 times in 1 month. As the optimal modes set change
frequently, it takes a lot of labor and time to determine a new optimal mode. Also, the longer the
mode setting lasts, the more oil is lost. If we eliminate the indicated shortcomings, then the points

in the Graph +\JI1—L =f(1 ~——) may be grouped on a straight line, which enables

maxT I"I.'Ii?.".'
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consumption of less labor and less time to select a new optimal regime, as the mode selected for
one well may also be applied to another similar well.[7,8]

Laboratory data results

Dporu | C | A B Vinga Qemax | Vope Vo Qope | Tana | a b c
mm : ;
108m? | m? 108 me | 10%8m? | o
100 - 77,62 7,95 | 28,83 5,55 4,3 1,16 | - 18,43 | -1,271
81223 |0,69 0.02
2
75 - 30,78 532 | 23,48 10,87 4,6 2,39 |- 2542 | -
6,4 | 1,28 1,17 0,013 7,3925
63 - 25,2 281 |932 1,99 1,57 | 1,179 | -0,00 | 6,615 | -0,562
28138 0,38 5
6
50 - 1,946 8,67 136 |41 1,03 0,87 | 1,287 | -0,0 3,501 | -0,391
1,4 0,93 23
9
38 -1 1194 | 3,49 | 6,69 0,95 | 245 0,46 0,51 | 1,155 | -0,02 | 2,187 | -0,146
4

Objective: The following is taken into account when determining the optimal mode for fountain-
gas lift and gas lift wells in the Gunashli field:

-measurements that are made in mining conditions have certain errors;

-the short number of modes during the study;

-during the study of fountain-gaslift and gaslift wells, it was found that the consumption of the
working agent varies in a large range;

-there are cases of leakage of the supplied gas from the equipment inside the well, such as MDK,
GK, HDK, telescope, etc. to the center of the elevator;

-the pressure in the working separator is not stable;

-the depth of gas injection in some wells has not been determined accurately;

All this makes it difficult to determine the optimal modes of wells operating in the Gunashli
field.[4,2]

Methods: The supplied gas is measured by a device equipped with a VRE-3 and a self-regulating
valve and a Sapphire transmitter. These devices often fail due to large pressure differences.
Therefore, the pressure difference between the separator and behind the pipe must be less than.

Liquid and gas or gas alone are extracted from the layer during well exploitation. Qil in the layer
usually solves a certain amount of gas, which is partially separated from oil as a result of time
pressure, whether in the layer or in the well. That gas has some energy because it's under pressure.
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Free gas comes from the well, along with gas-resolved oil; this undoubtedly applies to well
pressure less than the gas's full solution pressure in oil. Free gas also has some energy because it
is under pressure.[3]

(8Borking = B — Py.o.) The reduction of Pyoning €nables to accurately measure. By reducing the

pressure in the separator, Pyoring may be reduced. [2]

The following work should be done to accurately determine the values of the parameters to be
measured during a field research:

-it is necessary to replace the elevator or prevent gas leakage;

-In order for the measurements to be accurate, it is necessary to reduce the variation interval of the
working agent consumption [6].

[ ap; v
The Graph tql 1- = (1 - —] was created based on the data of the well bottom pressure and

supplied gas consumption. It was possible to group gas lift wells according to the angle
coefficient generated by this graph with the axis 1-——The data obtained for all wells are

war

collected on a straight line with a small error, and the angle of 51,8% generated by this straight
line is obtained for the Gunashli field. Data from 9 wells in the Varyegan field were also used for
the study. These wells are equipped with gas lift valves. [3]

Conclusion: According to the above mentioned data the research also uses the data from 10 wells
and laboratory research from the Varyegan field, in addition to the Gunashli field. The study in
the laboratory was conducted on a lift with length of L = 19.3 m and five different diameters (d =
63mm, d = 50mm, d = 38mm). The study at the Varyegan field was carried out in the wells
equipped with gas lift valves.

7 wells were surveyed in the Gunashli field and it was possible to measure the supplied gas,
obtained oil and well bottom pressure

These wells were fountain gaslift wells. The average values of the achieved results are provided
below.

Paraffination depth in lifting pipes from the production of the well, the layer of water, the gas
depending on the amount and so on, changes within the limits and over time the beginning of the
paraffin is deeper. Currently, there's a part of the depth of the paraffin up to 800 meters in wells.
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Ne el Veer | P i Filay | AF AR | AR, |V omax| € APmax| V max max
Qr-.rpn,;!t v o - Vo x ¥ | Qx| @y s (AF) sl g Q x| .
()
27 1000 | 17,2 3,3 023|022 |02 |03
147 0 20,5 3 1 33 95 32,00 -35
32 1300 | 17,03 3,47 0,00 | 0,00 | 0,0 | 0,0 | 13454 | -35,79 | 3,4700 | 1306,5 ,16
0 3 3 04 08
30 1500 | 17,1 34 - - - -
0 014 | 0,14 | 0,1 | 0,2
9 8 48 | 51
61 2000 | 145 2,3 0,14 | 043 | 0,0 | 0,2
148 0 16,8 3 4 14 57 65,3 -
7 23350 -3257 | 2,8344 2340,5 68,
65 2250 | 14,0 2,8 0,03 0,11 | 0,0 | 0,0 5
0 6 2 49 71
63 2600 | 14,3 25 - - - -
0 011|011 |01 | 01
3 3 08 89
59 1000 | 114 5,6 0,23 | 0,23 | 0,2 | 0,2
154 0 17,0 4 4 34 79 64,00 -
64 1300 | 11,0 6,0 0,04 | 004 | 0,0 | 0,0 | 13625 | -62,5 6,0002 1306,6 67,
0 8 8 00 05 16
4
62 | 1500 | 11,16 584 | - - -
0 014 | 0,14 | 0,1 | 0,1
8 8 48 76
18 6000 | 84 1,82 0,26 | 0,26 | 0,2 | 04
204 10,22 4 4 63 68 23,01 -
23 8000 | 8,03 2,19 0,01 | 0,01 | 0,0 | 0,0 | 8156,2 | -25,1 2,192 8111,1 27,
9 9 13 24 5
19 1000 | 8,3 1,92 - - - -
0 0,22 | 022 | 0,2 | 04
6 6 32 17
78 1200 | 12,2 0,9 0,08 | 0,08 | 0,0 | 0,1
124 0 13,1 8 88 59 80,04 -
80 1300 | 12,0 11 0,01 | 0,01 | 0,0 | 0,0 | 1316,6 | -14,25 | 1,1041 1316,7 83,
0 2 12 22 25
75 1500 | 12,5 0,6 - - - -
0 013 | 0,13 | 0,1 | 0,2
9 39 51
38 8000 | 9,8 0,94 0,31 | 0,60 | 0,3 | 0,3
125 10,74 3 4 11 95 45,00 -
45 1150 | 9,26 1,48 0,01 | 0,02 | 0,0 | 0,0 | 11604 | -18,2 1,4819 11625 49,
0 6 10 13 68 6
42 1400 | 9,48 1,26 -0,2 | - - -
0 0,20 | 0,2 | 0,2
6 04 58
138 7000 | 22,4 1,6 024 | 024 | 0,2 | 0,2
254 24,0 44 84 150,1 -15
150 9000 | 22,0 2,0 0,02 | 0,05 | 0,0 | 0,0 | 92698 | -23,15 | 2,0057 | 9263,2 9,5
28 33
143 1100 | 22,23 1,77 -0,1 - - -
0 0,34 (01 |02
87 18
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DONIZ NEFT QAZ YATAQLARININ FONTAN QUYULARININ NEFT
HASILATININ QUYUAGZI TOZYIiQININ BORPA ETMOKLO
MODONDAXILI NEFT KOMORLORINO QOSULMALARININ
ISLONMOSI

Turkan Qurbanova, *Samir Oskarov
12 Azorbaycan Dévlot Neft vo Sonaye Universiteti, “*“Neft-qazin noqli vo saxlanilmasi”kafedrasi, *dosent, *magistrant
E-mail: mraskerov1999@gmail.com

XULASO

Mogqalodo doniz neft-qaz yataglarmin quyu agzi tozyiqini borpa etmoklo modondaxili neft
komorlarina qosulmalar haqqinda qisa tohlili verilmisdir. Giris hissesinde qazlift quyularinda
todqgigat zamani neft itgisini azaltmaq iigiin aparilan todgigat molumatlarinin emali osasinda elo
natica alina bilor ki, bu qazlift quyularin1 qruplagsdirmaga imkan versin. Miiayyon quyular
grupunda bir quyunun vaxtagiri todqiq etmoklo alinan naticolori miioyyan xaota ilo homin qrupun
basqa quyularmada samil etmom miimkiin olsun. Eyni horizontlardan istismar olunan quyularin
quyudaxili avadanlig1 oxsar olarsa vo eyni dorinlikdon qaz verilorso onda homin quyularin optimal
rejimlori bir-birina yaxin olacaqdir.Bu laboratoriya todqiqat aparan zaman alinmis naticalora
osason tosdiq edilmisdir.Qazlift quyusunun konstruksiyasi quyuda iki kanalin olmasini tomin
etmolidir. Yiiksok tozyiqli qazin quyuya verilmosi iigiin kanal vo qaz-maye garisiginin yer sothino
qaldirilmast {i¢iin kanal.Quyuya endirilon borularin sayi, onlarin qarsiliglt yerlogsmasi, qazin
verilmasi vo qaz-maye qarsilifinin ¢ixarilmasi istiqgamotindon asili olaraq qaldiricilarin bir neft
sistemi olur, quyuya endirilon borularin sayindan asili olaraq bir ve ikicargali, is¢i agentin quyuya
vurulmasi istigamotindon asili olaraq iso halgavari vo morkozi sistemli qaldiricilar vardir.Qazlift
qaldiricisinin  hasilat imkanlarinin  somorali istifado olunmasinin osas sortlori, qaldiricinin
konstuksiyasinin vo onun is rejiminin diizgiin miioyyon edilmosidir.Quyularin qazlift tisulu ilo
istismarinda mayenin qaldirilmasi ii¢lin yer sothindon olavo enerji verilir.Qazlift qaldiricisinin is
rejiminin se¢ilmosindo ¢alismaq lazimdir ki, verilon olavo enerji minumal olmaqla borabaor,
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konkret quyu Uglin maksimal va ya yol verilon gador maye qaldirilmasina imkan versin.Qazlift
qaldiricist1 2 toloboa cavab vermolidir.Quyudan maye c¢ixarilmast zamani enerji sorfi on az
olmalidir, quyudan optimal hasilatin alinmasi tomin edilmolidir.Quyuda miioyyon miqdarda
mayenin ¢ixarilmasi {i¢lin bunlara diqgot etmoliyik; Qaldiricinin uzunlugu vo qaldirci borularin
endirilmasi dorinliyi miioyyon edilmoli, galdirict borularin on sorfoli diametri hesablanmali,
vurulan is¢i agentin on sorfoli miqdar tapilmali, isosalma tozyiqi miioyyon edilmosi, vurulan is¢i
agenti ilo ¢ixarialn maye arasinda on olverisli nisbot miioyyonlosdirilmalidir.

Acar sozlar: Qazlift, fontan, tozyiq, hasilat, is¢i separatoru, Varyeqan yatagi, Giinosli yatagi
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ROTARY STEERABLE SYSTEMS FOR SIDETRACKING iN
MULTILATERAL WELLS

'Faiq Osmanov, “Omir Mustafayev
12AS01U, *2department of “Oil Mechanical Engineering”, *master degree, *Phd
E-mail: *faigosmanov736@gmail.com , “amir.mustafayev@asoiu.edu.az

ABSTRACT

This article describes the results of the construction of a branch well consisting of four pipes. A
comparative analysis of horizontal side pipes, as well as different well conditions, and their
impact on productivity are discussed. Recommendations are given for the effective
implementation of the work.

During the drilling of a branch well, the technology of laying a side pipe in an open well with a
rotary control system was tested.

Four side pipes were drilled of varying complexity: the distance from the guard to the starting
point ranged from 50 to 720 m; in this case, the side tube intervals were affected by compounds of
different densities. The analysis takes into account the distinctive features of each well: a number
of horizontal wells - from 3 to 5, the total length of the pipes - from 1980 to 3544 m. The
experience gained allowed to compare the conditions and results of the withdrawal, as well as to
compile a list of practical guidelines for drilling similar wells in the future.

In this context, the difficulty of drilling a 3-level side pipe due to rock density has been identified.
Individual recommendations for the drilling process have been developed for each level.
According to the operator's calculations, the introduction of branch drilling allowed to increase
the initial oil production by an average of 40% compared to conventional horizontal wells. Due to
the use of rotary devices during the laying of side pipes and drilling of horizontal wells, the total
length of the horizontal parts of the four wells was 10 km (the horizontal part of the conventional
well is about 1000 m).

The development of the field with horizontal wells is the result of a long-standing experiment to
improve hydrocarbons. Versatile horizontal wells were a logical continuation of the development
of technology. There are versatile and branched wells; A multi-directional well is a well
consisting of one or more side wells drilled in different distribution horizons. The difference
between multi-directional wells is that all starting points are above the drilled layers.

The drilling point of the side pipe should be selected based on the actual angle readings (from the
YBM sensor taken after each meter) instead of the original plan. This is especially important
when geological targets change.

A branched well is a well that usually consists of a horizontal main well and one or more
sideways (branches) drilled within the target layer. The starting points are inside the well.

To increase oil production in the PK1-3 formation, multi-branch wells of branched design are
drilled, where the side roads intersect with the bed sets and are separated to increase the horizontal
and vertical distribution.

This is particularly relevant in the geological section of the Vostochno-Messoykskoye field,
which increases the efficiency of resource development compared to conventional horizontal
wells, given the complex geological conditions of the field.

It is recommended not to widen the side borehole to avoid losing a new well.
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The first stage of the side pipe is the installation of the curtain. The rotating device must be pre-
installed to guide the ax downwards with maximum bending. This QDA position must be
maintained at the same depth for the selected time interval, for example, 1 hour. The drill line
must be rotated constantly without deepening.

The second side stage is "time drilling". At this stage, the well is drilled slowly.

Angle readings should be taken from the sensor (SB) and the separation of wells should be
monitored during drilling. If there is a point multiplication on a rotating device in the BBA, the
special design of this equipment must be taken into account.

Keywords: sidedrilling, wells, branch, borehole, drilling, BBA, bit.

SAXOLI QUYULARDA YAN LULONIN QAZILMASI UCUN
FIRLANARAQ IDARD OLUNAN SISTEM

'Faiq Osmanov, “Omir Mustafayev
L2ZADNSU, “*“Neft-mexanika” fakiiltosi, ‘magistr, dosent
E-mail: *faigosmanov736@gmail.com , “amir.mustafayev@asoiu.edu.az

XULASO

Messoyaxskoye neft vo gaz-kondensat yataqlar1 qrupu Salekharddan 600 km simal-sorqds va
Novi Urenqoydan 340 km simalda, Gadansky yarimadasindaki Yamal-Nenets Muxtar Dairasinin
Tazovski rayonunda yerlosir. ©On yaxin yasayls montogosi 150 km aralida yerloson Tazovski
kondidir. Yataq Arktika Iqlim zonasinda Arktika Dairasindon 250 km mosafados yerlosir.
Messoyaxskoye qrupuna daxil olan Sorqi-Messoyaxskoye vo Qorbi-Messoyaxskoye yataqlari
Rusiyada iglonmis quru yataqlarinin on simaldakilaridir. Qrup hor iki yatagi koson Messoyaxa
cayinin adini dasiyir.

Qrupdan birincisi 1983-cii ildo kosf edilmis Qarbi-Messoyaxskoye gaz-neft yatagidir; ikincisi
1990-c1 ilds kosf edilmis Sarqi-Messoyaxskoye neft-gaz-kondensat yatagidir.

Askar edilmis karbohidrogen ehtiyatlarina gora, Sorqi-Messoyaxskoye vo Qorbi-Messoyaxskoye
yataqglar1 unikal hesab olunur. 2016-c1 ilin avvalins ¢ixarila bilon C1+C2 ehtiyatlar1 472,4 milyon
ton neft vo qaz-kondensat1 vo 188 milyard kubmetrdon ¢ox tabii vo somt qaz1 togkil edib.

2010-cu ildo Qorbi Sibirin simal yataglarin1 Sorqi Sibirin - Sakit Okeanin neft komorlori sistemi
ilo birlosdiron Zapolyarye-Purpe neft komaorinin tikintisino qorar verildikdon sonra Vostogno-
Messoyaxskoye yataginin islonmasing foal hazirliq basladi.

2012-ci ilin oktyabrinda “Sorqi-Messoyaxskoye” yataginda pilot layiho ¢orgivasindo ilk neft hasil
edilib.

Sorgi-Messoyaxskoye yataginda 700-800 sualti dorinlikdo basdirilmig PK  1-3  dostolori
(Pokurskaya suitisi, Cenomanian yatagi) qazilir. Messoyax quyulart Rusiyanin on dayaz
quyularindan biridir. Geoloji sorait baximindan PK 1-3 pay zonasi yataq daxilindo ¢ox geyri-
miintozomdir vo aktiv qaz qapagma va aktiv sulu tobagoys malikdir. Pilot quyulari, karotaj
dostlori vo gazma zamani geostaring ilkin sortlordir.
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Yatagin neftli tabagoalori ham eynicinsli, hom da {ifiiqi layli bos qumdaslaridir. Osas tohlils asason,
PK1-3 siixur niimunslorinin kiitlo sixlig1 laylar ii¢iin orta hesabla 1,9 g/sm3 olmagqla 1,6 - 2,95
g/sm3 arasinda doyisir. Bu yazi qaya sixliginin qazma isina tosirini nazardon kegiracayik.

Acar sOzlar: gazma, neft, messoyaxskoye vostognag, quyu, karotaj, yan liilo, QDA, gazma
baltas.

Giris: Yatagin iifiiqi quyularla islonmasi karbohidrogenlorin yaxsilagdirilmasi ii¢lin uzun miiddat
siibut edilmis tocriibonin noticosidir. Coxtorofli horizontal quyular texnologiyanin inkisafinin
montiqi davami oldu. Coxtorofli vo saxali quyular var;

Coxtorofli quyu, miixtalif paylanma horizontlarinda qazilmis bir vo ya bir ne¢o yan yollar1 olan
ana quyudan ibarot quyudur. Coxtorsfli quyularn forqi ondan ibaratdir ki, biitiin baslangic
noqtolori gazilmis laylarin tistiindadir.

Saxolonmis quyu, adaston iifiigi bir ana quyudan vo hadof tabagonin hiidudlarinda qazilmig bir vo
ya bir ne¢o yan yoldan (budagdan) ibarat quyudur. Baslangic ndqtalori quyunun daxilindodir.
PK1-3 layda neftin ¢ixarilmasini artirmaq {igiin saxali dizaynl ¢oxtorofli quyular qazilir, burada
yan yollar yataq dostlori ilo kosisir vo {ifiiqi vo saquli paylanmani artirmagq ti¢lin ayrilir.
Sorqgi-Messoykskoye yataginin geoloji bélmasindo bu xiisusilo uygundur vo adi iifiigi quyu ilo
miiqayisodo yatagin miirokkob geoloji soraitini nozoro alaraq ehtiyatlarin islonmasinin
somaraliliyini artirir.

Saxoalonmis quyu texnologiyasindan istifadonin maksimum effekti heterojen bir su anbarinda oldo
edilir. PK1-3 lay dostasinin “C” siklitinds asas horizontal quyunun gazilmasi zamani layin yiiksok
heterogenliyinin miisahido olundugu {istdo yerlogson “B” siklitinin ehtiyatlarimi 6rtmok {igiin
saxalonmis quyu layihali coxtorafli quyunun tikintisi tovsiye olunur.

Saxoalonmis dizaynli ¢coxtoroafli quyularin tikintisi asagidakilart miimkiin edir:

* heterogen laylarda iifliqi vo saquli paylanmani va effektiv quyu radiusunu artirmaq ti¢iin;

* miixtolif dorinliklordoki su anbarlarini eyni vaxtda qurutmagq.

Firlanaraq istiqamotlondirilo bilon qurgu: Eyni tipli firlanaraq istigamotlondirilo bilon
qurgudan Vostochno-Messoyaxskoye yataginda nozords tutulan biitiin saxoli quyularda istifado
edilmisdir. Tipik QDA-a firlanaraq istigamotlondirilo bilon qurgu paketi daxildir. Standart
firlanaraq istigamatlondirils bilon qurgu cadval 1-do gostorilmisdir.

Cadval. Saxolonmis quyunun gazilmasi tigiin standart QDA
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B _ 3 4 5 6 7 8
(1) | ) ) N S 1 —
Ne | Hissolor Uzunlu | Wmu | OD, | ID, Max. Asagl Yuxari Coki | Umum
g, m mi mm | mm | OD, mm | olago olaga kg | i¢aki,
uzunlu kq
q
1 | PDC balta 155.6 0.3 0.3 152. 155.6 Pin3-88 | 52.0 | 52.0
(Varel 4
VS516DGU\ BIT
BT516YC)
2 Pivot sitablizatoru 0.5 0.8 120. | 445 | 155.0 Box 3-88 | Box 3- 54.0 | 106.0
7 102
3 Meyillondirmo 1.4 2.3 120. | 445 | 155.6 Pin 3-102 | Box 3- 138. | 2445
modulu (RSS) 7 102 5
4 Meyillondirmo 2.0 4.3 120. | 445 | 120.7 Pin 3-102 | Box 3- 280. | 5245
idaroaedicisi 7 102 0
5 | IDS 3.7 8.0 120. | 63.5 | 154.8 Pin 3-102 | Box 3- 300. | 824.5
7 102 0
6 | MFR 8.8 16.8 120. | 62.0 | 154.8 Pin 3-102 | Box 3- 600. | 14245
7 102 0
7 NDT 7.4 24.2 120. | 62.0 | 149.0 Pin 3-102 | Box 3- 550. | 19745
7 102 0
8 | HEL (MWD) 5.2 29.4 120. | 87.8 | 133.0 Pin 3-102 | Box 3- 400. | 23745
7 102 0
9 | CLS-155 0.7 30.1 120. | 61.0 | 155.0 Pin 3-102 | Box 3- 60.0 | 24345
(morkozlogdirici) 7 102

QDA-ya istigamotlonmis qazma baltali firlanaraq istiqgamotlono bilon qurgu daxildir.
Istiqgamotlonmis gazma baltali firlanaraq istigamatlono bilon qurunun is prinsipini nozorden
kecirok vo aciq ¢uxurda yan liillodon kegmok iicilin osas xiisusiyyatlori vurgulayagq.

firlanaraq istigamotlono bilon qurgunun 4 osas komponenti var (sokil 1): gazma baltas1 (1),
baltaya yaxin stabilizator — Pivot Stabilizatoru (2), firlanmayan modul — Meyillondirma modulu
(3), DIQ idarsedici va stabilizatorlu IDS inclinometr modulu (4).
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Sokil 1. istigamotlonmis qazma baltal: firlanaraq istigamotlonon qurgunun emoliyyatinin prinsipi

Hidravlik sistem siikan saftin1 silkkan muftasinin (5) ig¢orisindo ekssentrik sokildo horokot etdirir.
Donmao stabilizatoru siikan saftinin (6) oyilmosinin oksino avvalcadon toyin edilmis istiqgamotdo
baltanin oyilmosini tomin edir. Masolon, hidravlik sistem saft1 asagiya dogru oyirso, balta yuxariya
dogru yonalacok vo quyu yuxariya dogru ayilocok (7). Noqtali firlanaraq istigamatlonon qurgunun
miithiim xiisusiyyati, i¢orisindo hidravlik sistem va siikan mili olan firlanmayan oyilmo qurgusudur
(sokil 2-do 3 ndmrs altinda gostorilmisdir).

Meyillondirmo boélmasinin he¢ bir firlanmasi firlanaraq istigamotlonon qurgunun fozadaki
movqgeyini tayin etmoyos vo milin oyilma istigamatini avvalcaden diizgiin toyin etmoys imkan
vermir. Qazma qurgusunun firlanmasinin qgarsist quyu divarlaria basdirilmis ii¢ donmao sleyhino
qanadla alinir. Meyillondirma bdlmasi firlanmaga baglayirsa vo ya hotta firlanirsa, sistem
istadiyiniz balta istiqamotini saxlamaq ii¢iin hidravlik idaroetmolori yenidon paylayacagq.

Meyl 6lgoan modulunun stabilizatoru biitlin sistemin quyu oxuna nisbaton hizalanmasina xidmat
edir; o, quyunun asagi torofino firlanaraq istigamotlonon qurgunun oyilmosinin qarsisini alir.
Naticado, daxili saft diizglin baslangic voziyyastina qoyulur.

Firlanaraq istigamotlonon qurgunun oyilmo qurgusunun ¢ox tez-tez firlanmasi (islomo vaxtinin
6%-don coxu) istigamotli qazma ilo bagli problemlors sobob olur. Balta daimi olaraq bir
istigamoto yonosldilmir, lakin oyilmo qurgusu ilo birlikdoe quyuda firlanir.

Haddindon artiq boytik 6l¢iilii quyu diametri oyilmo qurgusunun haddindon artiq firlanmasi ilo
noticolonir. D6nmo oleyhino parlor vo quyunun divarlar1 arasinda tomas yoxdur vo bu, biitiin
sistemin firlanmasi ilo noticolonir. Genislonmis quyu diametrino goro mufta quyu icorisindo
firlandiqda, agiq liilodo yan liilonin qazilma intervali ¢ox olur. ©Omoliyyat zamani bu fakt nozoro
alinmalidir. Toforriiatlar "A¢iq quyuda yan liilonin qazilmas1" bélmasinda tapila bilar.
Sorqi-Messoyaxskoye yataginda {ifiiqi qazma ti¢iin istifado edilon biitiin QDA-lara karotaj alotlori
birlogmolori daxildir. Pilot quyular1 qazarken, geologlar hoqiqi molumatlart yalniz agiq zonadan
50-70 m radiusda alirlar, lakin quyular arasindaki mosafo quyular arasinda 300 m mosafoni
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nozordo tutur. Bu sobobdon gazma zamani NDT vo MFR sensorlarindan (sokil 2-do QDA
komponentlori 6 vo 7) istifado olunur.

Bels bir QDA dizayn sayasinds geoloji xidmat qazma prosesini vaxtinda diizalds bilar. Operator
sirkotinin Regional Omoliyyat Komitosinin on yaxsi rezervuar xiisusiyyotlorino malik bir
rezervuar olsa da, somorali gqazma {igiin geco-giindiiz geostaring hoyata kecirir. Regional
Omoliyyat Komitosinin nozardon kegirilon ¢oxtorafli quyularla bagl bir horizontal quyu iigiin 8-0
qodor diizalis etdi.

Maqsad: Sorqi-Messoyaxskoye yatagindaki biitiin saxelonmis sokilli {ifiiqi quyu yan liiliilori {ifiiqi
ana liilo ilo eyni diametro malikdir. Minimum sayda soforlor ¢orgivosindoa belo bir quyu dizaynini
qurmagq ii¢lin quyularin qazilmasinin xiisusi ardicilligi tolob olunur.

Saxali dizayninda hor bir ndvbati quyu ovvalki quyudan yanalir. Vo sonuncu gazilmis iifiiqi budaq
osas buruq adlanir. Bu qazma ardicilligi oan yaxsi1 sokildo 2 nomrali quyuda gostorilmisdir. Bu
quyunun yan goriintisii Sokil 2.

YAN GORUNUS
700 |
0 o~
= E
E —
600 Yan liilo 1 Yan liila 2 Yan liile 4
I/}; \\ \
4 L —t L. =
\\-"__-'T",’/ — |
M | Yan lilo 3 / } 7-
| , Yan Lilo 5
|
900 | ] i
500 700 900 1100 1300 1500 1700
VERTIKAL BOLMS (m)

Sakil 2. Saxali sokilli quyuda yan liilslarin ardicillig

Ufiiqi hissonin gazilmasimi optimallasdirmagq iiciin hor bir yan lLiilo {i¢iin vaxt azaldilmalidir.
Vostogno-Messoyaxskoye yataginin quyularinda qazanilmis tocriibo ugurlu yan liilodon istifado
ticiin ilkin sortlorin agagidaki siyahisini yaratmaga imkan verdi.

Osas liilonin hazirh@i: Osas liilode bir-birini izloyan iki bélme qurulmalidir. Birinci toxunan
hisso heg¢ bir oyilmo olmayan soviyyali quyu hissosi olmalidir. QDA toxunan hissosindon konara
c¢ixma zamani "uzanacaq". Toxunan hisso no qodor az oyri olarsa, montaj bir o gqodor hamar
horokot edocok vo noticodo yan liilodon daha yavas niifuz tomin edilocok. Bu o demokdir ki,
toxunma bdlmasi an azt QDA gadar uzun olmalidir.

Ana quyuda daimi ROP vahid formalagsmanin gostoricisi ola bilor. Toxunma bdlmosindo balta
Olgiistindon daha bdyiik bosluglar vo boylidiilmelor varsa, firlanaraq istiqgamotlondirilon qurgu
meyillondirmo modulu doyigocok. Bu, toxunan hissosinin keyfiyyatsizliyinin gostoricisi olacaqdir.
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Toxunan hissadon dorhal sonra "yuxar1 qalxma" aparilmalidir. Yan liillonin qazilmasi bu yigma
bolmosindo hoyata kegirilocok. Asagi istigamotlonmis yan liilo ilo enisin yiiksok saquli qurma
gradiyenti gazma quyularinin miimkiin qodar tez ayrilmasi ilo naticolonacak.

Belo toxunan hissalori vo eniglor hor bir iifiiqi hisso ii¢lin ilkin quyu liilosi planinda nozordo
tutulmalidir. Toxunan hissasinin va enisin keyfiyyatinin vo uzunlugunun qiymetlondirilmasi {igiin
bu intervalda miimkiin godor ¢ox 6l¢gmoa noqtasi olmalidir. Bu moagsadls firlanaraq istiqgamotlona
bilon qurgu-YBM (yaxin balta meyli) sensorunda quragdirilmis meyl sensorunun bucaq
gostaricilarindan istifads edilo bilor. Baltadon bu sensora olan masafs comi 3,1 m-dir. (cad 2).

Cadyval 2. Firlanaraq istiqgamatlona bilon qurgu ilo QDA-da bitdon sensorlara qodor olan mosafo

Sensor Baltaya godor mosafo (m)
Yaxin balta meyli (NBI) 3.1
Meyl va azimut 6.5
Gamma 10
Miigavimat 12.9
Sixliq 21.0
Maosamolilik 23.5

Oslindo, iifiiqi quyularin hor bir gazilmis metrindon sonra ehtimal olunan toxunan hissolorin vo
enislorin intervallarint mohdudlagdirmadan YBM oxunuslarinin aparilmasi tovsiys olunur. Bunun
sobobi, geoloji hodoflorin doyismosi vo konara ¢okilmo dorinliyinin hazirligsiz bir ndqtoyo
kogitiriilmosidir.

Metod:Yan liilonin qazilma noqtasi ilkin plan oavazine faktiki bucaq oxunuslarina (har saygacdan
sonra gotlrilmis YBM sensorundan) osason secilmolidir. Bu, geoloji hodoflor doyisdikdo
xtisusile vacibdir.

Yeni gazma quyusunu itirmamak tiglin yan liilo araligini genislondirmamak tovsiys olunur.

Yan liillonin ilk morholasi pardenin qurulmasidir. Firlanaraq istigamotlons bilon qurgu baltani
maksimum oyilma ilo asagi istigamotlondirmok {i¢lin avvolcodon qurulmalidir. Bu QDA movqeyi
secilmis vaxt intervali {liglin eyni dorinlikdo saxlanilmalidir, mosalon, 1 saat. Qazma xatti
dorinlosdirmadon daim firlanmalidir.

Ikinci yan morholo "zamanli gazma" dir. Bu morhalods quyu yavas-yavas qazilir.

Bucaq gostaricilori sensordan (YBM) gotiiriilmali vo gazma zamani quyularin ayrilmasina nozarot
edilmolidir. ©gor QDA-da firlanaraq istiqgamotlono bilon qurguda ndqte vurma varsa, bu
avadanligin xiisusi dizayni nozors alimmalidir.

Qazma prosesini nazordan Kecirok: Ilkin ¢ixintin1 qurarkon vo gazma isinin baslangicinda
firlanaraq istigamatlona bilon qurgu ayilmo qurgusu ana ¢uxurda olur (sok. 3). Quyunun diametri
balta diametrino yaxindir vo bu, firlanma oleyhino porlorin quyu divarlarina qarsi dayanmasina
imkan verir (sok. 3-da 1-ci noqto). Daxili mil yuxariya dogru oyilir, balta maksimum bucaq
altinda asagiya dogru yonaldilir va gixintt qazilir va darinlosdirilir (sokil 3-da 2-ci noqta).
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Sakil 3. Yan liilonin qazilmasi addim 1.

7-8 metr gazmadan sonra ayilmo qurgusu genislondirilmis quyuya daxil olacaq (sok. 4). Quyunun
divarlart ilo lazimi olago itdi (sokil 4-do 1-ci ndqto) vo ayilmo qurgusu biitiin simlo firlanmaga
baslayacaq. Bu anda mil va naticado balta firlanaraq istigamatlona bilon qurgu morkezi xattino
uygunlasdirilmalidir (sokil 4-do 2-ci ndqte). Saftin maksimum oyilmosi qorunub saxlanilarsa, o,
oyilma qurgusu ils birlikds firlanacaq va balta quyu igarisinde eksantrik olaraq firlanaraq asagiya
yonoaldilmoyacok. Bu anda ¢ixint1 vo nazik quyulararasi divarin ozilmasi bas veros bilar.

Sakil 4. Yan liilonin qazilmasi addim 2.

Kosmo qurgusunun ndvbolori vo firlanmalar1 osas liilonin igorisindo bir ¢ixintinin ugurlu
qurulmasinin gostoricisi kimi istifado olunur.

Firlanaraq istigamatlona bilon qurgudan satho 6tiiriilon molumat ayilma qurgusunun firlanmasinin
faktiki olaraq dayandigini gostorirsa, bu, QDA-nin yeni bir quyuya daxil olmasi demokdir.
Firlanma sleyhina porlorin quyu divarlari ilo tomasi barpa edilmisdir (sokil 5-da 1-ci band). Sonra
baltanin maksimum asag1 oyilmosi iigiin QDA-0 omr goéndorilmoalidir (sokil 5-do 2-ci bond).
Sonrak1 yan xatt ii¢lin qazma islori davam etdirilmolidir.

Sakil 5. Yan liilonin qazilmast addim 3.

Yanlis liilonin baslangicinda DD (istigamotlonmis gazma) miihondisi baslangic isarslorini izloyir.
Birbasa vo dolayi isaralor, eloco do onlarin gériinmas ardicilligr Sokil 6-da verilmisdir.
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BASLAMA iSARSLORI

1. Yaxin balta meyli sensoruna asasan
1. Baltamin ¢akisi artir

meylanma azalir

Bu bazi hallarda meyllagmani sabitlagmasi ola

Bu yonalmanin isarasidir .
v 3 bilar

2. Taxmin olunan guyu saxalanmasi 2.Quyular arasindaki meyl fargi artir

Program trayektoriyalar arasindaki masafenin 9sas |Ulenin malumatlarini ve yan lilenin yaxin
balta diametrina barabar oldugu darinliyi balta meyli gostericilarini miiqayise etmak
miayyen edir lazimdir

3.RSS muftasinin firlanma gostarisi ———

Bu taxminan 2 metr gazmadan sonra bag verir

4.RSS muftasinin firlanma stiratinin azalmas)

Bu 2-3 metr gazmadan sonra bas verir

Sakil 6. Yan liilonin gostaricilori

Biitiin olamotlorin olmast miivoffoqiyyotlo yan kegmo vo baslangic demokdir. Baltanin asagi
oyilmasi ilo daha 2-4 metr qazmaq tovsiya olunur. Novboti addim hodof istiqgamotindon asili
olaraq ana quyudan saga va ya sola yan liilo gazmaq olacaq. Bu, minimum saquli niifuzla yan liilo
ilo osas liilo arasindaki mosafoni maksimum doracodo artirmaga imkan veracokdir. Bu, qazma
poncarasini saxlamagq tiglin vacibdir.

Olavo gazma zamani QDA-nin baslangic ndqtodon geri ¢okilmasi tolob oluna bilor. Bu, xidmot
omoliyyatlar {i¢iin korpuslu ¢uxurun geri ¢okilmasini shato eds bilor. QDA yan liilo intervalinda
tokrar igso salindiqda, firlanaraq istiqgamotlondirilon qurgu alst morkoazi oxuna nisbaton sifir bit
oyilmosing toyin edilmolidir. Balta, cazibo qiivvesi altinda quyunun asagi torofindo yatacaq vo
QDA asag1 quyuya, yoni yan yola daxil olacaq. Qazma siirati 15 m/saatdan ¢ox olmamalidir.

Natica: Ugurla yan liiloyo kegmok {i¢iin hazirlanmis bir asas liilo tolob olunur. ©gor toxunma
b6lmoasi QDA godor uzundursa vo onun ardinca 1,5°/10 m-don yiiksok firlanma siiroti ilo bir enis
golirso, yan lillodon ke¢mo daha tez tamamlanacaq. Toxunma bolmasi vo enis olmadan, masalon,
baslangic ndqtesinin yerinin doyisdirilmasi ilo olagodar olaraq, qarsidan galon yan liiloys kegidin
vaxt1 vo uzunlugu uzadilacaq.

Baslama noqtosinin secilmosi iiclin ana quyudada geoloji kosfiyyat cox vacibdir. Real vaxtda
gazma zamani ilismo tofsiri qarsidan golon yan izlomo miirokkobliyini qiymotlondirmoys imkan
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verir. Yan liillonin qazilmasi tovsiya sartlor codvaline uygun olaraq siixur sixliginin yasil vo sari
zonalarinda vo gamma gostaricilorindo aparilmalidir.

Ogor yan liilodon siiriismo bork siixur intervalinda bag verirso, optimal gazma rejimi secilmalidir:
ilkin ¢ixmtinin qurulmasi miiddotini artirmaq vo zaman-zaman gazma rejimindo niifuzetmo
stiratini azaltmaq lazimdir.

Firlanaraq istigamotlona bilon qurguda bdélmonin firlanma oxunuslar1 konara g¢okilmo zamani
istifado iicilin tovsiyo olunur. Baglama ndqtosindon sonra 7-8 metr qazildigda oyilmo modulunun
firlanmasi baglayir. Firlanma daha da niifuz etmoklo dayanir. Bu molumatlar miivoffoqiyyatli yan
liilonin qazilmasinin gostaricisidir.

Vostogno-Messoyakskoye yataginda saxoli quyu qazma texnologiyasindan istifado edilmoklo
dord g¢oxtorofli quyu ugurla qazilib. Miixtolif miirokkoblik soviyyolorindo on doérd yan liilo
qazilmisdir.

Baslangic vo yan yolda firlanaraq istigamotlondirilo bilon qurgudan istifade etmokls, {ifliqi
hissonin timumi uzunlugu 10 km-don ¢ox olmusdur (sorti quyunun uzunlugu 1000 m-dir). Saxsli
quyunun dord yan liilo ilo maksimum uzunlugu 3544 m-dir ki, bunun da yarisindan ¢oxu yan
istiqgamotli uzunluguna aiddir.
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THE EVALUATION OF CONDITION OF EES, THE NECESSITY OF
INTEGRATION TO THE SCADA/EMS AND PMU INFORMATION AND
MEASUREMENT SYSTEM

Kamran Suleymanov
Azerbaijan Research and Design-Prospecting Institute of Energetics, PhD, Chief specialist, Department of power
system modes, AzZR&DPIE. E-mail: kamran.suleymanov99@gmail.com

ABSTRACT

The SCADA / EMS and WAMS systems as the basis of an intelligent system are discussed. The
development of electric power systems (EPS) in the world is moving towards the creation and
implementation on a large scale of the "Concept of Intellectualization of Power Systems”. At the
same time, the implementation of innovative equipment and technologies, measuring and control
devices is carried out, which allow to ensure the reliability and efficiency of the operation of
power systems (ES) at a higher level. This task is also relevant for the Azerbaijan ES, which at the
stages of development. It is characterized by the introduction of new technologies and means of
generation (diversification of the production of electric energy), low-power generation sources
(distributed generation), renewable energy sources, work in conditions of integration with the ES
of neighboring countries (Russia, Turkey, Georgia, Iran). In the near future, we should expect the
introduction of new, even more advanced technologies, flexible consumers, innovative means of
collecting, processing and transmitting information, modern computer technologies, artificial
intelligence methods, etc. One of the most noticeable elements of ES intellectualization (creation
of IES) in short term and long-term period is information provided for monitoring tasks (WAMS),
protection (WAPS) and control (WACS).

SCADA/EMS and WAMS systems are the technological basis for information support of the
listed tasks: Features of stationary and dynamic (transient) modes, as well as the difference in
accuracy and speed of volume, and transmission of the required information. The difference in
observability levels makes it necessary to integrate these systems into a single integrated IMS
installed at the station and substation nodes of the ES.

In this regard, along with the analysis of foreign experience in building structures of integrated
SCADA / EMS - WAMS systems, a recommendation is given for their implementation in the
Azerbaijan ES based on:

- implemented on a number of station and substation units of SCADA/EMS systems;

- estimates of the severity of disturbances that cause deep changes in U, 8, f according to PMU
measurements.

An effective solution for controlling problems in real time based on information from integrated
SCADA / EMS systems - WAMS can be carried out using mathematical models updated on the
basis of vector technology and controlling “by angle”, voltage, frequency. The foregoing
necessitates the improvement and development of principles, regime operation systems in terms
of control of stationary and transient modes. The architecture, phaser technology, these tasks
solved in the WAMS structure, the possibilities of integrating SCADA and WAMS systems are
also described, as well as the neutralization of the shortcomings of the SCADA / EMS system due
to incomplete observability and relatively low reaction rate are implemented by integrating it with
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the WAMS system, which has the advantage by speed (synchronous time) and by the possibilities
of vector voltage measurement.
Keywords: condition evaluation, telemetry, control equations, SCADA/EMS, PMU.

3AJAYHN OHEHKHU COCTOSAHUA 39C, OBOCHOBAHHUE
HEOBXOIUMOCTHU UHTEI'PAIIMUU UNC SCADA/EMS U PMU

Kampan CyJieiimanon

AsepbOaitmkanckuii Hayuno-HUccnenoBatensckuii u [IpoekTHO-M3bIcKaTenbckuii MTHCTUTYT DHEPreTHKHY,
JloKTOpaHT, TIaBHBIN CTIIEIIMATIUCT, OTIET peXuMbI dHeprocuctemsl, A3HU u TTUNUD.

E-mail: kamran.suleymanov99@gmail.com

PE3IOME

PaccmarpuBatorcss  cuctembl  SCADA/EMS u WAMS Kkak OCHOBa WHTE/UICKTYaIH3aI[HH
AJIEKTPUUYECKONW cHuCTeMBbl. M37I0XKeHHOe BBI3BIBACT HEOOXOIMMOCTh COBEPIIEHCTBOBAHUS U
Pa3BUTHS MPUHLMUIIOB, CHCTEM PEKUMHOTO YIPaBJICHUS B YaCTU YIPABICHHS CTAIlMOHAPHBIMU U
MEPEeXOAHBIME peXHMaMHu. Takke omMcaHa apXUTeKTypa, (el3opHas TEXHOJIOTHsS, IaHHBIC
3agaun, pemaemsie B cTpykrype WAMS, Bo3moxHocT nnterpauuu cuctem SCADA u WAMS.
KirwueBble c¢JjioBa: OICHUBAHUS COCTOSIHUS, TEJICU3MEPCHHS, KOHTPOJIBHBIC YpaBHEHHS,
SCADA/EMS, PMU

BBenenne: 3HauUTENBHYIO POJIb B JUCIETUYEPCKOM YIPABICHUU HUTPAIOT METOIBI 0O0pabOTKH
nHpopmanuu. K Takum meTomam oOTHOCATCS MeToisl oneHuBaHus coctosaus (OC) 23C,
MO3BOJISIFOIINE TMOBBICHTH JIOCTOBEPHOCTh HMH(OpPMAIMK, TMOCTYHAIONIEH OT H3MEPUTEIHHOU
CUCTEMbI, M TMOJIyYUTh HEIOCTAIOIIYI0 TeKyllylo HHpopMmaruio. OlLEeHWBAaHHUE COCTOSHUS —
rJIaBHas TMpoLeaypa, Kotopas oOecrmeunBaeT ympasieHue OOC HaleXHOH M KayecTBEHHOU
uHdopmanueti [1, 2,3].

Hean: OC cocTout U3 CAeAyONUX 3a/1a4:
— (¢opmHpoBaHUE TEKYyIEH pacueTHON cXeMbl 10 JaHHBIM TenecurHanos (TC);
— aHaju3 HaOJIF0JaeMOCTH;
— HaxoxzaeHue omubok B tenenzmepenusx (THU) u oOnapyxenue mioxux aanusix (OI1J]);
—  (unpTpanus cnydaiHbIX norpemHocteil TH, T.e. monydeHue ux oleHoK;
— J0pacuéT HEM3MEPEHHBIX IaPAMETPOB PEXKUMA.

—~

3agaua OC DC cOCTOUT B pacyeTe TAKUX OIIEHOK N3MEPEHHBIX TepeMeHHbIX Y , PH KOTOPBIX

HUX BBIYUCIICHHBIC 3HAYCHUA MaKCUMAaJIbHO HpI/I6JII/I)KeHBI K UBMCPCHUAM y B CMBICJIC

HEKOTOPOT'0 KPUTEPHS, B KAYECTBE KOTOPOTO MOKET OBITH MCIIOIb30BaHa CYMMa B3BEIICHHBIX
KBaJIpaTOB OTKJIOHCHHH OIIEHOK OT U3MepeHuii [4]:

Iy)=(-9)"Ry-9) )
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U yIOBJIETBOPSIOT YPABHEHUIO 3JIEKTPUYECKOM LIETTH
W(y,z)=0 )

CBSI3bIBAIOIIEMY U3MEPEHHBIC Y U HEU3MepsieMble Z TIepeMeHHbIe, Ry — KoBapHallMOHHAs! MaTpUIla
OIIMOOK U3MEPEHUH.,

Metoasi: [Ipu pemennn 3agauun OC UCIONB3yeTCsl TAKOE TOHATHE, KaK BEKTOP COCTOSIHUS X =
(6,U) pazmeprocthio 2n-1 (rae N — 9KCiIo y3JI0B pacueTHOH cxembl). OH BKIroUaeT Moayau U u
¢azoBbIie yribl O HaNpsHKEHUH, KpoMe (GUKCUPOBAHHOH (a3bl OA3UCHOTO y3I1a, a TAKXKe
OTIpeNieNseT, Kak M3MEpEHHBIC Y, TaK U HEM3MEPEHHBIE ITapaMeTphl Z, T.€.

y = Yy(x) 3)
z=12(X) 4)

B Takoii mocranoBke ypaBHeHHUE (3) HCIOIB3YETCS ISl OTPEISIICHHS COCTABIISIIONINX BEKTOpa
COCTOSIHUS 110 U3MEPEHHBIM IIEpEMEHHBIM, U 3a1a4a OC cBOAUTCS K MUHUMH3ALUKA KPUTEPHSL:

J(x) = (y=y(x)) "R, (Y - y(x)) (5)

T.€. K TIOTOKY OLIEHOK BekTopa coctosrmst X . [Tocie 4ero HImyTcst OLEHKH HeH3MepSeMBIX
MEePEeMEHHBIX (4).

Jpyras nocranoBka 3ai1auyu OC COCTOUT B UCIIOJIB30BAHUU TaK HA3bIBAEMBIX KOHTPOJIbHBIX
YpaBHEHUHU

Wi(y) =0 (6)

KOTOPBIC MOT'YT GBITB MOJIYYCHBI TP UCKIIIOUCHUUN HCU3MCPCHHBIX IICPCMCHHBIX U3 YPABHCHU A
YCTaHOBUBIIETOCS pexuma (2).

Jliist aToro cuctema (2) TuHEapu3yeTcsl B TOYKaX Y, Z, ¥ pa30uBaeTCs Ha J[BE M1OJICHCTEMBI

@,(y2,)=0 (7)
@, (720 ) =0 (8)

TaKUM 00pa3oM, 4TO U3 MOJCHCTEMbl @ MOXHO Haiitu 3aBucumoctu z (y). IloacraBus
IIOJIyYE€HHBIE 3aBUCHUMOCTH B (0, MOJIYYAeTCsl CUCTEMA ypaBHEHUM, B KOTOPYIO BXOJAT TOJBKO
U3MEpEHHBIC ITAPAMETPBI PEXKUMa, T.€. KOHTpoJbHbIe ypaBHeHHs (KY) (4).

g nonydyenust KY mMoryTt ObITh MCIOJIB30BAaHbI TOMOJOTUYECKUE WIIN alredpandeckue MeTObl
[3]. TlepBbie MaTpHIlbl MOCTPOCHBI HA aHAIU3E TOIOJIOTUH PACYETHON CXEMbI M Pa3MEIICHHs Ha
HEel W3MEpPEHHI, BTOpPbIE — HAa WCIOJB30BAaHUHU TPOIEAYPhl TPEYTrOAbHON (aKTopU3auu
MaTpPHIIBI.
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[Tocne monyuenus: KY 3agaua OC MoxeT ObITh CBelleHa K MUHUMU3ALUU 1IeNIeBON QyHKImH (2)
MIpU OTpaHUYCHUSIX B BUE cucTeMbl KY (6).

[Ipu ucnonb3oBanuu KY 3amaua OC pemiaercss HEMOCPEICTBEHHO B KOOpPAMHATaX BEKTOpPA
W3MEpPEHHBIX TEPEMEHHBIX, YTO JaeT psiJ NPEUMYIIECTB IO CPAaBHEHHIO C TPAIUIIMOHHON
nojcTaHoBKO# (5). Ho u BbIBIAIOTCA MpOOIEMBI PU HCHOJIB30BAHUM M3MEPEHUH TOJNBKO OT
SCADA/EMS. Onu cBsi3aHbI C HaJWYUEM KPUTHYECKMX HM3MEPCHHH W HHU3KOM TOYHOCTHIO
OLICHOK.

[Tpu tpagunmonnoit mocranoske OC, Bekrop SCADA/EMS umeer Bua

y = {PiQiPijQijUililij}

rac PlQl - UHBCKIUH AKTHBHBIX U PCAKTUBHBIX MOHIHOCTeﬁ B y3JIax;

P,Q; - llepeToKu MOUIHOCTEN B BETBSIX;

U, - MoIynu y3JIOBBIX HaIPSDKCHUIA;

Ii I i TOKH, COOTBCTCTBCHHO B y3JIaX U y3J1aX CMCKHBIX C HUMHU.

I'maBHbIe mpoOiembl, KoTOpble Bo3HUKaOT mpu OC, cBs3aHbl ¢ HEIOCTATOYHBIM OOBEMOM U
HU3KUM KadectBoM uHpopmanu ot SCADA/EMS. B cBsi3u ¢ 3TUM NpH MOCIEI0BATEILHOM
ckanupoBannu usmepenuii B SCADA/EMS-cucteme HEBO3MOXKHA aOCOIOTHAS CHHXPOHH3AIIHSL.
Juanazon nepenaun THU oT 00bEKTOB ynpaBieHHs B IEHTP U 00paTHO cocTaBiseT [5,6]:

—  JeCSTKU MIIIUCEKYH]I JJIsi IPOTUBOABapUHOI aBTOMAaTHKU;

— cexkynnusl s TC;

— OT €IMHUI JO AECATKOB ceKkyH — st THU.
SCADA/EMS BHenpena B A3sepOaipkanckyro 99C ¢ 0XBaTOM 7 pPETrHOHAIBHBIX ILIEHTPOB
anekTpudeckux cranmui (21) m moacranmuit (70) W HMCMOAB3yeTCS B OIEHKE COCTOSHUS
CTallMOHAPHBIX peXHMOB. OIHAKO cHcTeMa He O0ecleyMBaeT MOJHYI0 HAONI0NAeMOCTh IpU
omeHke coctossHUST ODC B aBapUUHBIX  COCTOSIHUSX TPHU  OBICTPO  MPOTEKAFOIIMX
AJEKTPOMAarHUTHBIX U 3JIEKTPOMEXaHUUECKUX IPOLECCOB IPHU BO3MYIIEHUsIX [11].
B rpymre 3ana4 no ynpaBieHHUIO 3TUMHU MPOLIECCAMU B PEKUME PEATbHOTO BPEMEHU B CTPYKTYype
WAMS, 3agaua OC sgBisgeTcsa BaKHEHIIEH COCTaBIISIONIEH:

— OILICHMBAaHHE COCTOSHUS;

— MOHHUTOPHHI YPOBHEW YCTOMYMBOCTH;

— MOHMTOPHHT YPOBHEW HaAINPSHKEHUS,

—  BBISIBJICHHE ACUHXPOHHBIX PEXHMOB,;

— MOHMTOPHHT HU3KOYACTOTHBIX KOJICOaHMIA;

— MoHuTOpuHT pyHKIMOoHUpoBanus APB u CB;

— BU3YalIH3alUs PeKUMOB;

— IIPOTUBOABAapUIHOE YIIPaBJICHUE.
B T10 xe Bpems nmarumkum PMU, oO0neauHeHHBIe B mM3MepuTenbHyto cucteMy WAMS, narot
peanbHyI0 HHPOpMAIHIO 0 cocTossHuA IDC ¢ TOYHOCTHIO MO m3MepeHuto HanpspkeHus 10,1 % u
no ero ¢aszosomy yriay +0,2 rpax, mo Toky +0,2 %, nmo yacrore 0,01 I'ii, yron Mexay TOKoM
BeTBH W HanpspkeHneM y3ina £0,2° (wist PMU tuma SEL-421 CIIA) ¢ nepruoamaroctbio 20 Mc
[7].

Bekrop nu3smepeHuil npencTaBisgeTcs Kak
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y= {é‘iuilij¢ij} 9)
rae Iij - MOJIyJIb TOKA BETBH, CMCIKHBIN Y311V ]

@; = YTOIl MEX]y TOKOM 3TOH BETBU M HANPSHKEHUEM B y3II€ .

N3 dopmymnsl (9) BEIXOANUT, YTO 4aCTh KOMIIOHEHTA BEKTOpA COCTOSIHHS SIBIISICTCS M3MEPEHHOM, a
OCTaJIbHbIE KOMIIOHEHTHI MOTYT OBITH ONPEAETICHBI Uepe3 N3MEPEHHBIE TOKH.

[TpocToTa BEIYMCICHHMIA, BRICOKAs TOUYHOCTH 1O cpaBHEHUIO ¢ 00buHbIMu THU o SCADA/EMS, a
TaK)Ke OTCYTCTBHE HEOOXoauMocTd cuHxpoHu3anmuu nanHeix PMU u SCADA/EMS nator
npeanoutenne PMU mpu OC. HemoctaTkoM SBISIETCS OTHOCUTEIBHO BBICOKAs CTOMMOCTH
CHUCTeMBI CcOOpa JaHHBIX, HCIOJNB3YIOIMIUX JOporoe oOOpynOBaHME, a TakXke MPOOIEMBI,
BO3HHKAIOIINE C YIPaBICHWEM OOJIBIINMHI 00beMaMH JaHHBIX, X Neperadeii U coxpaneHueM. B
CBSI3U C 3TUM CUUTAETCS, YTO MaKCUManbHbIN 3P dekT oT npumenenust PMU npu OC moxet ObITh
JOCTUTHYT TP COBMECTHOM HCHONIB30BaHMU JaHHBIX oT PMU u tpaanmmonsasix TU cuctems
SCADA/EMS.

IMony4enHble pe3yabTaThl: [Ipr 5TOM BO3MOXKHBI pa3IMyHbIE CIIOCOOBI UCIIOIB30BAHUS TaHHBIX,
noiaydeHHsix o PMU, B ToM yuce:

1) B xadecTBe M3MepeHHI Moaynei u (a3 HampspkeHui B y3nmax yctanoBku PMU, a Taxoke
KOMIIJIEKCOB TOKOB IO OTXO/ISIIINUM BETBSIM;

2) B KauecTBe Moayned W (a3 HampspKeHHH B y3nmax ycraHoBku PMU, a Takyke BBIYMCICHHBIX
KOMILJIEKCOB TOKOB TiceBion3Mepennii 0 u U B cMexHBIX y3max («pacdetHeie» PMU). TlpakTuka
nokasaia, 4To «pacuetubiey PMU paBHbI TouHOCTH H3MepeHuit pusznyeckoro PMU [7];

3) U3 BeIpaXXEHUH U MpeBpalleHus B Tpaauiuonnsie n3mepenus SCADA.

R " = Jal ljpwy
I -
Qi = V3l oo Yo SN P

U iPMU COS ¢ijPMU

B cBs3M C BBINIEU3IOKEHHBIM B Iensx obecnedeHus s>pdextuBHocTn OC mpu ympapieHHE
pexuMaMu 29C obocHOBaHa WHTETpaIus BO3MOKHOCTEH obenx
uHopMmanmonHo—u3MeputenbHbix cucteM SCADA/EMS u PMU. B srom ciydae BEKTOp
u3MepeHus OyaeT UMeTh BHI:

y = J[UiPiQi PijQijé‘i} (10)

OTH JJaHHBIX JIOCTATOYHO JUISl BOCIOJIHEHUS HEAOCTAIOIIUX U3MEPEHUM B y3iax u BeTBsAxX DIC,
YTO JieNiaeT He0OXOJMMON MTOCTAHOBKY M PEIICHHE 3314 ONTUMATBHOTO (MHHIUMAILHOTO YHCTIA)
pasmemennss PMU B AsepOaitmkanckoit OC, yuyuThiBas TO, Ha MHOTHUX IOJCTaHIUSIX
SCADA/EMS ycTaHOBIEHBI U (PYHKIIHOHHPYIOT.
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Ha ocnoBe wn3noxenHoro, pemenue 3agaun OC B OC MOXHO OCYIIECTBUTH OJHUM M3 TpeX
crroco0oB [8]:

— IyTeM ucnojib30BaHus HHPpopmaiuu Tosbko oT SCADA-u3Mepenuii;

— myTteM rubpuaHOTO Hcnonb3oBanus nHpopmaimu or SCADA u PMU;

— IIyTeM UCMOJb30BaHUs HHPOpMauu Tosbko ot PMU.
UcnonszoBanne SCADA-u3MepeHuii momMoraeT JOCTHYh BBICOKHH YPOBEHb aBTOMATH3allMH B
peleHny 3afad pa3padOTKU CHCTEM yIpaBieHus, coopa, oOpaboTKu, mepeaay, XpaHEHUs H
oToOpakeHusI HHPOPMAIIHH.
OnHako, Kak yxe ObLJIO OTMEUYEHO, HEBBICOKAas TOYHOCTh M3MEPEHUH, HEJOCTaTOYHBIH 00beM
TEJEN3MEpPEHNH, OTHOCUTEIBHO HEBBICOKas CKOPOCTb HM3MEpPEeHUH  (II0CIe0BaTENbHOE
CKaHMPOBAHME) OIPAaHMYMBAIOT ATOT CMOCOO0 NPUMEHEHMs TNPH YIPABICHUM CTAllMOHAPHBIMU
PEKUMaAMHU.
Heitrpanuzanus HemocratkoB cucteMbl SCADA/EMS B cBsi3u ¢ HEMOJIHON HAOJIOIAEMOCTHIO U
OTHOCUTEJIBHO HU3KOH CKOPOCTBIO pEaKIUM Peaqu3yercsl IyTeM HHTErpaluu €€ ¢ CUCTEeMOM
WAMS, xoTopas UMeeT NPEeuMyIIeCTBO MO0 CKOPOCTH (CHHXPOHHOE BPEMsI) M MO BO3MOXKHOCTSIM
BEKTOPHOT'O NU3MEPEHUS HANPSDKEHUS.
[Tpumep ympoIIEeHHON M pa3BEpHYTOH CcXeMbl (PYHKIIMOHUPOBAHUS WHTETPUPOBAHHOW CHCTEMBI
npuBeacH Ha puc.1 [9,10].

N 30-60 mam.
PMU " PDC Eoex WANMS
BIOHHTOP HHT
J GHHEIR
Bl cer YT ABMEHHE
HANp FLEE HHED
| EESHERE
PTU M SCADATEMS M e
F 3
s OTEPATOP

Pucynok 1. Yopomiennas cxema pabotst SCADA/EMS — WAMS 110 MOHUTOPHHTY U
YIIPaBICHUIO HAPSKECHUEM.

Nudopmanus or PMU — PDC nocrynaer B 610k EMS ¢ OvicTponeiictBuem 1 naH. B cex., a B
ook WAMS c OeictpoaeiicteueMm 30-60 man. B cek. Kaxapie 5 cex. or WAMS ornieHouHbBIC
pe3yabTaThl TocTynaioT B Omok EMS, a kaxayio MHHYTY MNPOMCXOAMT B3aUMOOOMEH
pe3yabTaTaMu OIICHOK ¥ pacueTOB MEXAY OJIOKaMHU OIICHKU COCTOSIHUS AMHAMUKH 1 EMS.
Oco6ennoctu SCADA-u3MepeHuii MOryT MPOSBIATHCS U IIPH COBMECTHOM UX HCIOJIB30BAHUH C
PMU u3smepenusiMu, a MMEHHO:

— HEBBICOKasl CKOPOCTh PELICHHUS 3a/IauH;

— pasnuuue B TOYHOCTH u3MepeHuid, ocymectBisseMbix PMU u SCADA, uTo 3aTpyasseT

BbIsIBIIEHHE IpyObIX ormmbok B PMU-u3mepenusix;
— otcyrcTBue cuHXpoHu3anuu B uamepenusx PMU u SCADA,
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— 3aMelJIeHHEe CXOJIMMOCTH IMpoLecca.
CymecTBeHHOE mpeumyiecTBo pemeHus 3agaun OC Tonpko mo nanHeiM PMU 3akimodaercs B
orcyrcTBUM cuHXpoHmzaiun naHHeix PMU u SCADA. B TO Xe BpeMsi, B YCIOBHSX
nepapxuueckoi ctpyktypbl «PMU — PDC — [lenTp ynpaBieHus» MOTYT UMETh MECTO TTPOOIIEMBI
C mepenavyeid M COXpaHEHHUs OONBLIIOr0 O0bEMa JAHHBIX M ympaBieHus UMH. OTHOCHUTEIHHO
BBICOKHUM SIBJII€TCS] YPOBEHb CTOUMOCTH.

VYuuTeiBasgs  BBIICH3IOKEHHOE, CTPYKTYpy Asepbaiimkanckoir IC, cneuupuky 3amad
MOHUTOPHHIAa M YIPABICHHS MEPEXOJHBIMHM IpOIEcCCaMU B pEKUMax OOJBLIMX M MalbIX
Bo3mymieHnid OC MokeT OBITh JOCTUTHYTA HpPU COONIONEHHH TPaBHJI OOECIIEYEHHS IMOJIHOU
TOIOJIOTUYECKON HAaOJII0JaeMOCTH.

3akmouenue. Buenpenne nuHbopmarmonHo-usmeputensHbix cucreM SCADA/EMS u WAMS
SIBIISIETCSL  BAXKHEMIIEH  COCTABIISIOLIEM  NIPOLECCa  HMHTEJUICKTyalu3alid  SHEPrOCUCTEM,
o0ecrnieunBaroliee yrnpaplieHHE peXHUMaMH B pealbHOM BpeMeHu. VHTerpupoBaHue cucTeM B
y31ax KOHTpoisi 00bekToB DC CHOCOOCTBYET KOMILIEKCHOMY H3MEPEHHUIO W HUCIOJIb30BaHUIO
HEOOXOAMMOW  pEeKMMHOW  MH(pOpMaNUM, YOPABICHUIO KOMMYHHUKAITMOHHOW  CHUCTEMBI.
[IpumenutensHo K AsepOaiimkanckoir DC akTyajdbHa 3ajaya ONTUMAIBHOTO pPa3MELICHHS
yerpoiicte PMU B ycoBusix yxke BHeApeHHBIX u3Mepenuii cucteMsl SCADA /EMS.
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CONSTRUCTION OF STATIONARY PLATFORM NO. 10 FOR DRILLING
10 PRODUCTION WELLS IN “QARBI-ABSHERON” FIELD

Taghi Taghiyev, ’Sabuhi Ahmadov
L2ASOIU. “Faculty of Gas and Oil Mining; *PhD, “master student.
Email: taghiyevtagi@gmail.com

ABSTRACT

This article provides information on the Garbi-Absheron field and the stationary offshore platform
No.10 located here. Geographical location, climate, hydrometeorological conditions of the Garbi-
Absheron field were discussed. It is clear that the platform is being designed before it is built.
This project includes information on the general contractor, customer organization, design
organization, technical parameters of the platform, purpose of the construction. It is clear that the
leading factor in any field of production today is labor safety. Any accident on the platform can
occur during construction, drilling or operation. The causes of these accidents can be derived from
various arguments. The article gives examples of the causes of accidents and makes a number of
suggestions for their elimination. This stationary seabed we are talking about was built and
handed over on the basis of the principles that meet the latest standards. The platform was created
by SOCAR's own internal capabilities. The design of inclined, horizontal production wells 19, 21,
63, 64, 65 and 66 to be drilled in the “Garbi-Absheron” field from the SSP No. 10 was carried out
in accordance with the development plan approved by SOCAR for 2015-2018. These wells, with
an average project depth of 860 m to be drilled in the QD-3 formation, are designed in accordance
with the terms of reference approved by SOCAR Vice President for Geology and Geophysics B.
Huseynov on March 9, 2017. The oil content of this field was confirmed in 1985 by testing well
No. 35 drilled in the north-eastern wing. Here, the oil was extracted from a sandy horizon at the
foot of the QD.

- object name - “Absheronneft” OGPD OGP area # 4

- office where the facility is located: - 43 km from the coast (north)

- contact number of the object: - There is no internal telephone

- facility area: - production block 2880 m2 (50mx60m), residential block 600 m2 (20mx30m),
pedestrian bridge 64 m2 (2mx32m)

- purpose of the object: - Oil production foundation

- date of commissioning of the facility: - may 2018

- production supply of the facility: Explosion and explosion fire - fire

-number of employees at the facility: - 6 people, the number of each employee, including: - 10
people n / g production operators, 2 people n / g output. master

-information about the houses in the basement: - 10 houses, 14 houses

-information about the wells in the core: - There are 18 oil wells, 16 MEDN, 2 sound recordings
-when the first well was drilled: - Well 63 10.09.2018

-average depth of wells: -765 meters

-daily production: -320 tons

-information about the fire water supports in the core: - There are 12 fire water supports (in good
condition), there are 3 carriage barrels

- depth of sea at the location of the facility: - 12 meters
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-height of Ozul above sea level: - 16 meters

-liformation about the existing tanks: - 1 oil tank (60m3)

(All other equipment is on the balance of Socar-USA LLC, drilling is underway at the base - the
foundation has been handed over to them)

-equipped equipment: - 3 diesel generators, oil injection pump, washing unit, lifting device, 4
EDN, 16 MEDN stations

-number of rescue vehicles: - 2 lifeboats (42 people), life raft (PSN-10 6 units, PSN-20 1 unit)
-equipment of primary firefighting equipment: - Equipped (5 sets of fire boards, 19 fire
extinguishers, 12 fire water hoses)

-availability of emergency lighting system: yes.

Keywords: Drillmec HH300, stationary, platform, safety regulations

“QORBI-ABSERON” YATAGINDA 10 9DOD ISTISMAR QUYUSUNUN
QAZIMASI UCUN 10 SAYLI STASIONAR DONIZ OZULUNUN TIKINTISI

'Tag1 Tagiyev, Sobuhi Ohmoadov
L2ADNSU, Qaz-Neft-Modan fakultasi; ‘dosent, 2magistrant, E-mail: taghiyevtagi@gmail.com

XULASO

Qoarbi Abseron yatagi vo burada yerlogon 10 sayl stasionar doniz platformas1 hagqinda molumat
verilmisdir. Qorbi Abseron yataginin cografi yerlosmo ndqtosi, iqlimi, hidrometeroloji soraitindon
s6hbat acilmigdir. Aydindir ki, platforma tikilmomigsdon ©Once onun layihasi hazirlanir. Bu
layihodo tikili tigiin bas icragi, sifarisci toskiat, tortib edon toskilat, platformanin texniki
gostoaricilori, toyinatt haqqinda molumatlar 6z oksini tapmigdir. Miiasir dovrds istonion istehsalat
sahosindo on 6ndo duran faktor omok tohliikesizliyidr. Istor tikinti, istor qazima, istor istismar
dovriinds platformada hor hansi bir gqoza bag vers bilor. Bu gozalarin bagverma sobablori miixtolif
arqumentlordon yarana bilor. Maqalodo qozalarin bagvermo soboblori misal gotirilmis, onlarin
aradan gadirilmasi ti¢lin bir sira tokliflor irali siiriilmiisdiir. Haqqinda danisdigimiz bu stasionar
doniz 6ziilii on son standartlara cavab veron prinsiplor osasinda insa edilib tohvil verilmisdir. Oziil
SOCAR-1n 6z daxili imkanlar1 giiciine arsaya gatirilmisdir. “Qarbi Abseron” yataginda 10 sayl
doniz stasionar oziiliindon qazilacaq 19, 21, 63, 64, 65 vo 66 Ne-li maili istigamotlondirilmis,
horizontal istismar quyularmin layihslondirilmasi SOCAR torafindon 2015-2018-ci illor {igiin
tosdiq edilmis islonma planina uygun olaraq aparilmisdir. QD-3 lay dostosinoe qazilacaq orta layiho
dorinliyi 860 m olan bu quyular Azarbaycan Respublikasi Dovlst Neft Sirkotinin Geologiya vo
geofizika mosalolori iizro Vitse-prezidenti B.Huseynov torafindon 09 mart 2017-ci ildo tosdiq
edilmis texniki tapsiriga osason layihslondirilir. Bu yatagin neftliliyi 1985-ci ildo simal-sorq
ganadda gazilmis 35 Ne-1i quyunun sinanmasi ila tosdiq edilmisdir. Burada neft QD-nin dabaninda
yatan qumlu horizontdan alinmisdir.

Acar sozlar: Drillmec HH300,stasionar,platforma,tohliikasizlik qaydalari.

Giris: Qorbi Abseron yatagi Xozor donizi akvatoriyasinda,Baki sohorindon simal-sorq istigamo-
tindo 65 km mosafodo yerlogsmisdir.Burada donizin dorinliyi 2-20 metr arasinda doyisir.
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Kosfiyyat islorinin goériilmosi noticosindo Qorbi Abseron qirisiginin tagyani hissosindo Qirmaoki
lay dostosinin ¢okiintiilorindo neft yatagi askar olunmusdur. Birinci dofo olaraq 1985-ci ildo Qarbi
Abseron sahasindo 35 Neli axtaris quyusunda lay sinayicist ila siagq islori aparilmis vo Qirmoki
lay dostosinin asagi hissosindon 908.5-901 metr intervalindan sonaye ohomiyyato malik
olan,giindolik hasilati 61 ton olan neft alinmigdir.

Axtarig-kosfiyyat, istismar quyularinin qazma vo sinaq islorinin yekunundan bele noticoyo
gaolinmigdir ki, sanaye oshomiyyatli neftqazliliq MQ-1n QD va QA lay dastalari ilo slagadardir.

QD vo QA lay dostosinin tavani iigiin qurulmus struktur xoritodo Qorbi Abseron qirisiginin
olgiilori 4-11 km-dir.Qirisigin qurulusu asimmetrikdir.

Yataq sonaye islonmosi 1989-cu ildo baslanilmis, QD horizontunun istismara daxil olmasi bu
tarixdon start gotlirmiisdiir.01.01.2013-cii il tarixindo bu yataqda 34 hasiledici quyu qazilmis,10
quyu iso istismar fondundadir.

Islonmonin avvalindon s6zii gedon yatagdan 27 min ton neft hasil olunmusdur, sulasma 7.1%, son
neftvermo omsal1 0.25 yer tutur.

"Qorbi Abseron" yataginin hidrometeorologiyasi

Havanin temperaturu

—orta illik +14,5°C;

—yayda on yiiksok +30-35°C;

—qusda an asagi -3°C.

Kiilayin siirati va istigamati

— kilayin maksimal sirati - 30 m/san;
— kiiloyin istigamatinin azimutu - simal;

— yagintinin miqdari - 200 mm;
— q1s glinlorinin say1 - 90 gun;

—il orzindo gqasirgali giinlorin say1 - 89 gun.

Plan. Bu plan alavs 4 adad istismar quyusunun qazilmasi iigiin hazirlanmisdir.Donizds dorinlik bu
0ziil borkidilon yerds 15 metrdir.Stasionar doniz 6ziiliindon bir odod “Drillmec HH300” tipli
qazma dozgahi ilo 4 odod istismar quyusunun gazilmasi,qazma nasoslarinin axin iglonmosi
sortinds nozards tutulmusdur.

Atqiya qarst avadanliglarin yerlagdirilmasi QOST 13862-2003-n1n 44 sayli sxemina uygun tatbiq
olunmusdur. Manifold xotlori dayaqglara borkitmoli,dayaqlar arasindaki mosafo 4 metrdon c¢ox
olmamalidir. Qazma avadanliqlarinin vo qiillo otrafi qurgularin ingaas1 “Xozor donizi
akvatoriyasindaneft vo qaz quyularinin qazilmasi vo quyunun yoxlanmasi orofosindo donizi
slamla, kimyovi reagentlorlo vo agirlasdiricilarla cirklonmodon miihafizo” adli sonads uygun
yerind yetirmali.
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Sakil 1. Is rayonunun icmal xoritosi

Qazma orofosindo platformada moévcud olan istismar quyularinin istismarini qiivvodo olan
normalara uygun aparmali. Hor bir qazilmis quyunun istismara verilmasini yerli yanginsondirma
dostosi ilo razilasdirmali. Quyularin istismarina onlarin paker,quyudibi vo xotti ayiricilarla tam
tomin olundugu halda icazo verilir. Ddsomaya verilon buraxila bilon yiik borulardan-1,5
ton,kimyavi reagentlor, barit, bentonitdon isa 3 tondan ¢ox olmamalidir. Mahlul novunun mailliyi
0,02-don az olmamalidir. Surf borusunun yerlogmosi vo konstruksiyasi “Drillmec HH300” uygun
yerino yetirmoli. Karotaj stansiyasi elektrik enerjisi ilo bas boliisdiiriicti I16vhadon tomin olunur.
Dizel miihorrikli karotaj qaldiricisi sixilmis hava ilo qurgunun hava balonundan tomin olunur.
“CD-1400” tipli qazayirict qurgusunu tomizlomo blokun iizorindo qurasdirmali. Avadanliqlara
tohliikosiz xidmaot olunmasini tomin edon mohaccar sistemi bu cizgids sorti olaraq gostorilmisdir.
Qazma qiillasi vo qiillaalt1 postament,qiillonin seksiyalari, modul sokilli sahalorin gévdalari, dovri
system conlori, kabel korobalar1 va nardivanlar, partlayisdan miihafizali qutular yasil-sar1 rongli
sahasi S=50 kvadrat millimetr olan naqil ilo yerlo birlogdirilmoalidir. Mexaniki garisdiricilar,
magqnit buraxicilar1 va ¢anlorve ya c¢onlorin ramalar1 vo iizerinds yerloson elektrik avadanliglar
yasil sar1 rongli sahosi S=16mm? olan nagqil ilo yerlo birlosdirilmalidir. Islonmo lampalar1 vo
direklori,paylayici qutular,isosalma diiymolori, videokamera vo qurasdirma diroklori yasil-sari
rongli sahasi S=6mm? olan nagqil ilo yerlo birlasdirilmalidir.

Dovri sistem,VDF sahasi vo MCC sahasi, MCC sahasi va qazmaginin idaraetma otagi S=50mm?
olan nagqil ils yerla birlosdirilmalidir. S=50mm? olan naqili yerls birlosdirma tigiin M10, S=16mm?
olan nagqili yerls birlogdirmaiiciin M6 tipli sinklonmis qaykalardan istifade etmali.
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Sokil 2. 10 sayli stasionar deniz ¢ziiliinlin yan goriiniisii

Magqsad: Donizlords tikilon stasionar platformalar miixtalif soboblordon miioyyon qoza tohliikosi
ilo iz lizo golo bilor.Bu qozalara sobob miixtolif amillor misal gostorilo bilor.Hava soraitinin
miixtolifliyi,detallarda gedon korrroziya,texniki edilon sohvlor,mosuliyyatsizlik vo basqa bu ciira
arqumentlor misal ¢okilo bilor. Tikinti aparilmadan Onco verilon layihads sadaladigimiz
arqumentlor nozoro almir. Diinyada bas veron gozalara niimunolor gotiro bilorik.1988-ci ildo
Britaniyanin Simal denizindaki Piper Alpha neft platformasinda bas veron partlayislar 167 nofarin
hoyatina son qoydu. Bu, tarixdo on dliimciil doniz neft platformasi qozasi oldu. Alexander L
Kielland yarimdalma platformas1 27 mart 1980-ci il axsam saatlarinda 212 is¢iys yasayis yeri
verdi.Onlardan 19 ilo 57 yas arasinda olan 123 is¢i iizon otelin agmasi naticasinda 61di.3 noyabr

1989-cu ilds Conubi Cin denizindo Seacrest Drillship gozasi naticasinds 91 ekipaj iizvii halak
oldu. 4400 tonlug gqazma gomisi Platonq qaz yatagimin qazilmasi iiclin Taylandin Bangkok
sohorindon 430 km conubda 16vbor salmigdi.
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Sakil 3. Plan

Homin geco Typhoon Gay 40 fut hiindiirliiylindo dalgalar ¢ixardi vo noticodo gazma gomisinin
cevrilmasing sobab oldu. 15 fevral 1982-ci il sohar tezdon Ocean Ranger qozasinda 84 ekipaj lizvii
0ldii.Onlar Kanadanin Nyufaundlend sahillorindo, Simali Atlantik donizindo ¢evrilib batarkon
qazma qurgusunun goyortasinda idilor.Seacrest folakotindon alt1 il avvel Glomar Java doniz
gazma gomisi 25 oktyabr 1983-cii ildo Conubi Cin donizindo asdi.Bu qazma gomisinin Cinin
Hainan adasindan toxminan 63 doniz mili conub-qarbinds ¢evrilmasi vo batmasi naticasinda 81
noforin 6liimiine sobob oldu,Vyetnamdan sorqdo 80 doniz mili.Deepwater Horizon hadisosi 11
qazma qurgusunun iscisini Oldiirdi,lakin oksor deniz folakeotlorindon daha az Sliimciil olaraq
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galir.Bununla belo, yerlosdiyi yera,vaxta vo sonra golon neft lokolorino goro bu giino godor an
moshur doniz folakoti olaraq galir.

20 aprel 2010-cu ildo BP-nin Deepwater Horizon qazma qurgusunda bas veran partlayis ABS
tarixindo on boylik neft sizintisina sobab oldu.Ddrd milyon barel neft Meksika korfozino tokiilorok
coxlu sayda doniz quslarina va yiizlorlo mil boyunca sahil xatloring ziyan vurdu.

Metodlar: Yuxarida sadaladigimiz gozalarin bag vermomasi li¢iin dncadon todbirlor goriilmasi
vacibdir.Bunun {i¢ilin tikintidon oovval tohliikosizlik hesabatlati aparilmalidir.Hor bir sonayenin
miuoyyan risklori var,lakin neft vo qaz sonayesinds bas vero bilocok qozalar daha boyiik risklor
yaradir. Xiisusilo donizdo yiizlorlo mil mosafodo yerlogson neft buruglarinda tohliikesizliys ciddi
yanasmaq lazimdir,xiisuson do deniz yangmlarinin vo tohliikali kimyovi maddslerin potensial
tohliikolorini nozoro alsaq,kigik masolo deyil.Qozalarin vo yangmlarin garsisini almaq {igiin
xosarat vo ya oliim halinin bas vermosini goézlomok lazim deyil.Is yerinin tohliikosizliyinin,
xtisuson do neft buruqlarinda tohliikosizliyin tomin edilmosi hom isc¢ilorin, hom nozaratgilorin,
hoam do menecerlarin diislinco torzini, miinasibatini vo davranigini tocassiim etdiron asas prioritet
olmalidir.Buna goro do,qazma qurgusunda olan har koso — hom is¢ilors, hom do subpodratcilara —
biitiin tohliikesizlik qaydalarina vo qaydalarina riayst olunmasini vo miimkiin tohliikalora qarsi
xobardar olmagin daxil oldugu tohliikosiz is miihitinin saxlanmasinin vacibliyini ardicil olaraq
xatirlatmaq lazimdir. Yangisondiirme avadanligi kimi fovqgslads hallar zamani lazim olan biitiin
avadanliglarin yerlori haqqinda molumatli olmaq da vacibdir.Biitiin saholor tohliikosizlik
eynaklori,slyapalar,slcoklor,polad barmaqli ¢okmalar,respiratorlar va yangia davamh geyimlor do
daxil olmagla mocburi fordi qoruyucu vasitolora (PPE) ehtiyac duyur.Neftqazgixarma sonayesindo
tohliikasizlik gaydalari Azarbaycan Dovlet Omoyin Muhafizasi va Tahliikasizlik Texnikasi EImi-
Tadgiqat Institutunda islonilmisdir. Azorbaycan Respublikas1 Dovlot Neft
Sirkatindoaki struktur doyisikliyini nozaoro alsaq,quruda vo donizdo yerlogon neftqazgixarma
obyektlori Uglin tohliikasizlik taloblori bir yerds verilmisdir. Qaydalarin strukturu elo toyin
olunmusdurki, donizdoki obyektlorso olan spesifik tohliikasizlik toloblori «Daniz sorai-
ti ¢lin alava talablor» bolmolarinds slave olaraq verilmisdir.

Notica: 1. 10 sayli stasionar doniz oziiliindon damisildiilkin olaraq Qorbi-Abseron yatag:
haqqinda yatagin yerlosim strukturu,iglimi,hidrometeroloji soraiti barado qisa da olsa moalumat
verildi. Oziiliin tikintisi miiddotindo osas faktor omoyin tohliikesizliyi olmusdur.istor tikinti
vaxti,istor istismar zamani insan hoyatinin tohliiksizliyi nazors alinaraq platformada olan qurgu va
avadanliglar keyfiyyoto goro on son standartlara cavab veron detallar nozoro alinmisdir. Layiho
zaman1 donizds olan hidrometeroloji sorait vo iqlim nozords saxlanilib vo buna uygun olaraq
tohliikesizlik  hesabatlar1  aparilmigdir. Platforma Azorbaycan Respublikasinin  amayin
tohliikosizliyi lizro yazilmis qayda vo qanunlarina tam sokildo cavab verir.

2. Layiho tapsiriginda 19,21,63,64,65 vo 66 Ne-li quyularin “Drillmec HH-300" qazma qurgusu
ilo gazilmasi nozordo tutulmusdur. Layihalondirilon quyular “SOCAR-AQS” MMC tarofindon
rotor - quyu dibi miiharrik tsulu ilo qazilacaq. Layihalondirilon quyularda gazma islorinin
“Drillmec HH-300” gazma qurgusu ilo miintozom olaraq tohliikesiz,qozasiz vo otraf miihiti
cirklondirmadon basa ¢atdirilmasi nozords tutulmusdur. Bu da SOCAR-in neft hasilatinin sabit
saxlanilmasini hoyata keg¢irmasino bdyiik yardim edocokdir.
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Layihada, bu yatagdaki qonsu DSO-don qazilmis quyulardan almmus tocriiboni yeni 10 sayl
DSO-don qazilacaq quyularda totbiq etmoklo omoliyyatlarin ugurla aparilmasi iiciin daha artiq
tacriiba olda edilocokdir.

Bundan basga miioyyon texnoloji proseslori aparmaq iiclin "Weatherford", "BJ" servis
sirkoti,"Halliburton","Azaori M.I Drilling" Co sirkatlor qrupunun vo "Schlumberger" firmasinin
servis xitmatlorindon istifado nozords tutulur.
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ABSTRACT

Various geological and technical measures are being taken to increase the productivity of wells
operating in offshore gas and gas condensate fields. However, the efficiency of well impact
methods varies between 50-55%. This is due to either inaccurate technological parameters of the
measure or inaccurate identification of the affected wells. It is known that in addition to the
commissioning of new fields to increase gas and condensate production, it is also of great
practical importance to apply intensification methods by various effects on the wellbore zone and
the body of the reservoir.

The volume of liquid and gas flow into production wells depends mainly on 2 factors, the
collector properties of the rocks and the driving characteristics of the gas-liquid system. It should
be noted that the main production of wells is the collector properties of rocks.

The purpose of the well impact methods used to intensify the flow of gas and liquid into the well
Is to dissolve carbonate rocks, expand existing cracks in the formation and create new cracks, as
well as remove condensate from the surface of porous channels.

It is known that in addition to the development of new fields to increase gas and condensate
production, the application of different intensification methods by different effects on the
wellbore zone is one of the important issues of gas extraction processes.

In order to intensify the flow of gas and liquid into the well, the application of methods to affect
the bottomhole zone provides the solution of carbonates contained in the rocks, widening existing
cracks and creating new cracks, reducing the viscosity of the gas-liquid system, etc. During the
application of different methods of impact on the bottom zone, the presence of different
conditions in the formation and wells does not allow to accurately select the optimal technological
parameters of both wells and the measure. Therefore, the success of the results of the measures
taken is low, ie varies around 15-50%. In this case, statistical methods are used to study the results
of the impact on the wellbore zone.

Keywords: well bottom zone, disperse components, gas and condensate extraction, mathematical
statistics, reaction rate, formation pressure, diagnostic analysis.

QAZ VO QAZ-KONDENSAT QUYULARININ MOHSULDARLIGININ
ARTIRILMASI YOLLARI
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XULASO

Doniz qaz vo qazkondensat yataqlarinda istismarda olan quyularin mshsuldarligini yiiksaltmok
iiclin miixtalif geoloji-texniki todbirlor todbiq olunur. Lakin quyularin quyudibi zonasina tosir
disullariin samaraliliyi 50-55% arasinda dayisir. Buna sabob ya todbirin texnoloji parametrlori vo
ya tosiro moruz qalan quyularin doqiq toyin olunmamasidir.Mogalado, quyudibi zonaya tosir
iisulunun miivaffoqiyyatini yiiksoltmok {i¢iin hom quyularin sec¢ilmasi vo hom do todbirin texnoloji
parametrlorinin optimal migdarinin toyini tigiin sistem soklindo {isul toklif olunur.

Acar sozlor: quyudibi zona, dispers komponentlor, qaz vo kondensat hasilati, xlorid tursusu,
riyazi statistika, reaksiya siiroti, lay tozyiqi, diagnostik tohlil.

Giris: Malumdur ki, qaz vo kondensat hasilatlarinin artiritlmasi magsadile yeni yataqlarin istismara
colb olunmasi ilo yanasi, eyni zamanda laylarin quyudibi zonasina vo govdosino miixtolif
tosiretmo yolu ilo intensivlogdirmo {iisullart todbiq edilmasinin bdyiik tocriibovi ohomiyyoto
malikdir.

Istismar quyularina maye vo qaz axinmin hocmi asas etibarilo 2 amildon, yoni siixurlarin kollektor
xassolorindon vo qaz-maye sisteminin siiriillmo xiisusiyyotlorindon asilidir. Qeyd etmok lazimdir
ki, quyularin hasilatlarina asas etibari ils siixurlarin kollektor xassoloridir.

Quyuya gaz vo maye axininin intensivlosdirilmosi mogsadilo todbiq olunan quyudibino tosir
disullarin vazifosi karbonatli stixurlarin hall etmasi, layda mdvcud olan catlarin genislondirilmasi
vo yeni ¢atlarin yaradilmasi, eyni zamanda mosamali kanallarin sothlorindo ¢6kmiis kondensatin
cixarilmasi proseslorindan ibaratdir.

Molumdur ki, gaz vo kondensatin hasilatinin artirilmasinin tomin olunmasi {igiin yeni yataqlarin
islonmaya colb edilmasi ilo yanasi, layin quyudibi zonasina miixtalif tosiretms yolu ilo miixtalif
intensivlogsdirmo iisullarinin  totbiq olunmasi qazgixarmanin texnoloji proseslorin  vacib
masalalarindandir.

Istismar quyularina qaz vo maye axiin hocming osas etibarila, siixurlarin kollektor xassalorindon,
qazin vao mayenin masamali miihitds siiziilma xiisusiyyatlorindon asilidir.

Quyuya qaz vo maye aximinin intensivlosdirilmosi mogsadilo, quyudibi zonasma tosiretmo
iisullarinin totbiqi noticasinda, siixurlarin torkibindo olan karbonatlarin tursunun tosirindon hall
olunmasi,layda movcud olan catlarin genislondirilmosi vo yeni catlarin yaradilmasi,qaz-maye
sisteminin Oziilliyiiniin azaldilmasi, vo s vasitolorlo laylarin kegiriciliyinin artirilmasi tomin
olunur.

Belalikla, quyularin mohsuldarliginin yiiksaldilmaesi {igiin quyularin quyudibi zonasina miixtolif
isullar totbiq olunur. Bozi hallarda tosir iisullar1 "Qazin hasilatinin intensivlosdirilmasi tisullar1”
adlandirilir.

Quyudibi zonaya miixtalif tosir tisullarinin totbiqi zamani, layda vo quyularda yaranan miixtalif
soraitlorin olmasi hom quyularin vo hom do todbirin optimal texnoloji parametrlorinin doqiq
secilmasino imkan vermir. Ona gora ds tatbiq olunan tadbirlorin naticalorinin miivafaqiyyati agsagi
saviyyada olur, yoni 15-50% otrafinda doyisir. Bu halda quyularin quyudibi zonasina tasirin
naticalarinin tadqiqi statistiki tisullar tadbiq olunur.

Mbaqsad: Mohsuldar laylarin agilmast vo quyularin menimsonilmasi proseslorinin samaraliliyi,
laydan gaz-maye aximinin hacminin miqdari ilo qiymotlondirilir. Lakin mohsuldar laylar agilan
zaman istifade olunan mohsullarin xiisusiyyatlarindon asili olaraq asagidak: hadisalor bas verir :
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1. Qazma mohlulunun torkibindo olan gil hissociklori vo digor dispers komponentlor
mosamoli miihitin bosluglarina va ¢atlarina daxil olaraq layin tobii kegiriciliyini azaldir.
2. Laylarin a¢ilmasi zamani totbiq olunan moahlulun torkibini togkil edon maye faza masamali
muhitin bosluglarna daxil olaraq quyudibi zonani,yoni mohsuldar gatin ¢irklonmosi bas
VErir.
3. Quyu govdosinin divarlarinda qgazma mohlulunun bork hissociklor gati omolo golir.Bu
sobabdon do mohsuldar qatin kegiriciliyi pislogir vo naticade quyunun mohsuldarlig1 azalir.
Aparilmis todqgigatlar vo modon tocriibosindo molum olmusdur ki, qgazma mohlulundan bork
hissaciklarin laya daxil olma dorinliyi 40mm, gil mahlulundan siiziilon mayenin (filtirat) daxil
olma darinliyi 3m-o vo 6ziiniin laya daxil olma doarinliyi iso bir ne¢o metra ¢atir.
Beloliklo, laylarin agilmasi vo quylarin monimsonilmasi texnoloji proses quyularin quyudubi
zonasinda yaranan miixtolif miirokkoblogsmolor laymn tobii kegiriciliyi azaldigi ii¢lin quyularin
mohsuldarlig azalir.

Metodlar: Quyularin quyudibi zonasina xlorid tursusu ilo somoarali tosiri iiglin quyunun
se¢ilmosinog baxag.

Asagida, quyularda geoloji-texniki todbirlorin aparilmasi iiclin ehtimal- statistik aparatin tadbiqi
ilo obyektin se¢ilmosi mogsadilo,vacib tocriibi masaloys baxilir. Xlorid tursusu ilo quyudibi
zonasina tosiro moruz qalmis quyular iki qrupa ayrilir samerali ,somorasiz vo onlarin asasinda
riyazi statistikanin tatbiqi ilo somarali quyularin prognozunun miimkiinliiyii toyin olunur.

ovvalco somoraliyi artirmaq mogsadilo quyunun se¢ilmosi {igiin ardicil diagnostik omoliyyatlarin
totbigino baxagq.

Quyudibi zonalarin xlorid tursusu il tasir olunmus quyulara aid madon melumatlar toplanib U
sistemlosdirilmisdir.

Secilmis quyular iizra biitiin amillorin bu dl¢iilori molumdur: tursu mohlulun hocmi (Vt), tursunun
laya vurulma siiroti (v), reaksiya siirati (t), tursunun laya vurulma tozyiqi (P), quyudibi zonasina

tosirdon avval vo sonraki quyunun hasilati (@,vo @), tosirin naticosing gora olavo hasil olunmus

gazin hocmi (AQ) ,vo quyunun somoarali istismar miiddoti (t). ©Ovvalco yuxarida geyd olunan
amillorin informativliyi toyin olunur. Lakin 6nce hamin amillorin informativliyini qeyriparametrik
Kriteriyalardan birinin komayi ilo toyin edok.

"U" ( Vilkokson-Manna-Uitni) kriteriyasinin totbiqi ilo Vt amili ii¢iin informativliyi toyin edok.
Quyulart A (somorali) vo B (somorasiz) qruplarina ayiraq vo parametrin qiymotlorino osason
siralagdiraq (Codval 1). ©gor B qrupuna aid molumatlart A qrupunun molumatlarindan sonra
siraya diizlilsoydi,onda iki qrup arasinda paylanma ideal olardi.Lakin codval-1 don goriiniir ki,belo
alinmur.
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Cadval 1. Xlorid tursusunun hacminin Cadval 2. Lay tozyiqinin tosnifata ayrilmasi
tosnifata ayrilmasi

A B Inversiya A B
Sinifi | sinifi A B sinifi | sinifi | Inversiya
13 A B
18 1 99
24 1 137
25 1 138
26 3 150
26 2 152 4
30 4 154 1
30 4 155 5
32 4 156 2
35 4 157 6
35 4 157 3
40 4 159 7
40 8 159 7
42 8 160 5
42 8 165 8
42 8 166 6
44 8 169 9
45 8 180 7
45 8 183 10
46 11 187 8
50 9 188 11
50 12 199 9
57 12 202 12
61 12 235 12
50 12 235 12
n=13 | n=12 | U=72 | U=84 237 12
n=13 | n=12 | 115 | 41

"U" kriteriyasinin komoyi ilo lay tozyiqinin informativliyi toyin olunur ( codval 2). Tortib olunmus
diizlondirilmis siranin naticalorine 9sason minimum inversiyanin qiymati hesablanir (U=41).
n,=13 vo n,=12 qiymetlorino osason xiisusi codvaldon Uc-nin qiymoti 41 olur . Alinmis

naticalordon goriiniir U<U_, yoni "U" kriteriyasina asason lay tozyiqi informativ sayilir.

Anoloji olaraq diger amillorin informativliyi toyin olunur. Hesabatin naticolori gostordi ki qobul
olunmus amillorin bir hissosi informativ sayilir. Yoni,lay tozyiqi, tursunun siixur ilo reaksiya
miiddoti,mosamolik , quyularin todbirdon oavval hasilati,vo siliziilmonin miigavimoat omsallarinin
informativliyi 0,5 - omsalindan boyiik oldugu {i¢iin homin amillar {i¢iin quyular iizra diagnostik
omsal hesablanilir. Alinmig naticolorin osasinda {imumilosdirilmis diagnostik omsali xarakterizo
edon omsallar toyin olunmusdur. Qobul olunmus omsallar {izro somorali(A) vo somorasiz(B)
quyular Gcun D hesablanilir. Sokil 1-do diaqnostik omsallarin cobri cominin paylanilmasi

naticalorinin tohilindon aydin olur ki, A(somoarali quyular) qrupuna aid olan quyularin diagnostik
omsallar1 sag torofdo B(somorasiz quyular) qrupu iss sol torofds paylanib, yoni D,- larin

paylanilmasindan aydin olur ki ,ager D,- nin comi 1 don ¢ox olarsa onda geoloji texniki tadbirin
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aparilmasi mogsade uygundur.9gor D, - nin comi “-2” don az olarsa,onda todbirin aparilmasi
mimkin deyil. D, omsallarin qiymatlorino osason sarhod hadlari toyin olunduqdan sonra ,yeni

quyuda nazords tutulan totbirlorin samarali va yaxud samarassiz olmasinin prognozunu toyin etmok
mimkundar.

Diagnostik amsallarin cabri
caminin paylanmasi.
n,n

ET

S B

)

+ ¥ ¥ *
12 16 20 +Dk

T Y
[+ ]

(13 12 8 4 o]

Sakil 1

Sakil 1. Diagnostik amsallarin cobri cominingiymatlarinin paylanmasi.

Quyular da totbig olunan tadbirlor Gclin tayin olunmus prognoza gors, aydin olur ki, quyuda
yerina yetirilon tadbir somorali sayilmigdir.

Beloliklo,qeyri parametrik kriteriyalar1 totbiqi ilo quyular1 somorali vo somerssiz qruplarina
ayirmaq miimkiindiir. Eyni zamanda somaorali qrupa daxil olan quyular1 hom hasilat artimina goro
va ham do somaraliliyin miiddatini nazars almaq lazimdir.

Notica: 1.Qaz va gaz-kondensat quyularin mahsuldarliginin azalmasi sebablari gostarilmisdir.

2. Quyudibi otrafi zonasinin kegiriciliyini artirmaq mogsadilo miixtalif tosir tisullarinin aparilmasi
qaydalar1 va texnologiyalari otrafli aragdirilib.

3. Quyudibi otrafi zonasina tosir tisullarin somoraliyinin artirilmast magsadilo geyri-parametrik
kriterik kriteriyalarin v tosnifat metodu ilo texnoloji prosesa tosir edon amillor toyin olunmusdur.
Beloliklo, gaz vo qaz-kondensat quyularinin quyudibi zonasinin tursu ilo tosir naticolorino asason
sistem tohlili asasinda, yoni bir-neg¢a riyazi statistikanin todbiqi tisullar1 ilo prosesin samoraliliyi
55%-don 87%-o qadar yiiksaldilmasi miimkiin olmusdur.
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ABSTRACT

The article considers estimates of gas and oil production parameters, both point and interval. For
interval estimates, confidence intervals with a given level of reliability are found using the
example of one of the parameters of the oil production, the parameter of well formation
permeability. Issues related to the assessment of gas and oil production parameters are considered,
such as the assessment of reservoir parameters and the impact on the bottomhole zone of wells, as
well as the issues of the sand formation in wells and the effectiveness of various measures to
eliminate it. Based on the tables, data in the appendix of primary sources, numerical values of
confidence intervals are given for various levels of case and their comparison. In this article
maximum likelihood method is used, which is one method of mathematical statistics for
determining estimates of unknown parameters.

In the oil and gas production system, quite often there are questions related to the assessment of
all parameters, such as, for example, reservoir permeability, etc. Often it is also necessary to
consider the results of the impact on the bottomhole zone of the well in order to determine the
estimates of this impact to increase the well production rate and, ultimately, the oil recovery
factors. It is of interest to determine the probability of sand formation in wells, which makes it
possible to judge the effectiveness of various measures to eliminate it. When drilling wells, it also
becomes necessary to assess the likelihood of various accidents that occur during well
development, for example, accidents with drill string elements and bits. casing pipes and
unsuccessful cementing. One method of mathematical statistics for determining estimates of
unknown parameters is the maximum likelihood method.

The results of measurements of the permeability of these formations are random variables
distributed with some probability distribution function depending on unknown parameters.

These random variables are the reservoir permeabilities randomly selected from the sample
quantities, and the parameters on which they depend, are the parameters of the normal
distribution.

Keywords: gas network; gas pipeline; permeability; oil and gas production; bottomhole zone;
likelihood method; gas pipeline modeling; gas transmission networks; numerical methods;
differential equations; computer simulation.
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PE3IOME

B crartbe paccMOTpeHBI OLIEHKM IMapaMeTpoB JOOBIUM raza U He(PTH, KaKk TOYEYHbIE, TaK U
UHTEpBaJIbHbIE. )11 MHTEpBAJIbHBIX OLCHOK HAXOAAT JOBEPUTENBHBIE MHTEPBAIblI C 3aJaHHBIM
YpOBHEM JOCTOBEPHOCTH Ha IMPUMEpPE OJHOTO M3 IMapamMeTpoB JoObYM HedTH - mapameTpa
IIPOHUIIAEMOCTH IUIACTa CKBAKMHBI. PaccMOTpeHBl BONIPOCHL, CBA3aHHBIE C OLIEHKON IapaMeTpoB
no0bIuM raza U He()TH, TaKHe Kak OIIEHKa MapaMeTpoB IIacTa U BIUSHUE HA MPU3A00MHYIO 30HY
CKBa)XXMH, a TaKXe€ BOMPOCHI 00pa30BaHUs MecKa B CKBAXHMHAX M 3()P(PEKTHBHOCTH pa3IMYHBIX
MEpONpHUATH MO ycTpaHeHUIo ero. Ha ocHoBaHuM TaOnMil, JaHHBIX B TNPHIOKEHUU
IIEPBOUCTOYHUKOB MPUBEEHBI YNCIIOBBIE 3HAUEHUS JOBEPUTENIBbHBIX UHTEPBAJIOB JJIsl pa3IU4HbIX
YpPOBHEW cly4yass U MX CpaBHEHHE. B maHHON CTaThe HCMOJB3YETCSd METOJI MaKCUMaJIbHOTO
MPaBIONOA00US, KOTOPBIM SBISETCS OAHUM U3 METOJOB MAaTeMaTHYEeCKOH CTAaTUCTHKH IS
oTpezieNIeHuUs OLIEHOK HEM3BECTHBIX TapaMeTPOB.

KitoueBble cnmoBa: ra3oBasi CeTh; Ta3oNpOBOA; IMPOXOJUMOCTH; J00bl4a HEPTH U Taza;
npu3aboiiHasi 30Ha; BEPOSTHOCTHBIM METOJ|; MOJAETUPOBAHUE Ta3oMNpoBOJa; ra30TPaHCIOPTHHIE
CEeTH; YUCIICHHBIE METO/bI; MU (depeHInaTbHbIe YPABHEHUS; KOMIIBIOTEPHOE MOJICIIUPOBAHUE.

BBenenne: PaccmaTpuBaroTcst BOIIPOCHI, CBSI3aHHBIE C OLIEHKOW MapaMeTpoB razoHe(Te00bIUH,
KaK, HalpuMep, OLIEHKa I1apaMeTpoB IJIACTOB U BO3/AEHCTBHS Ha MpHU3a00MHYI0 30HY CKBaXKHH, a

TaKkKe BOMPOCHl BT1ecKo0Opa3oBaHust B CKBAXUHAX M 3)PEKTHBHOCTH PA3IUYHBIX MEPOIPHUSITHIA

JUISL €70 YCTPAHEHUS.

Hear paGorel: Jlis OLEGHKH TapaMeTpoB  Ta30HEe(PTENOOBIYM  MPUMEHSETCS  METOJ
MAaTeMaTUYECKOM CTAaTUCTUKH, W3BECTHBIM B JIUTEpAType Kak METOJ MaKCUMaJIbHOTO
npaBaononobus. HeoOXxoaumMo ¢ MOMOIIBIO METOJa MPaBAONONOOMS HAWTH  OLEHKH
MIPOHUIIAEMOCTH BBIOOPKH 3THUX IIJIACTOB MHOTOIJIACTOBOM CKBaKWHBI, TNI€ X 1 X 2 ... X p -
pe3yiabTaThl U3MEPEHUs CIy4yalHO pachpeiesieHHbIX BenuuuH,t 1 t 2 ... t ;, IO HOpMaTbHOMY

3aKkoHy pacmpenenenus, a G182... @n-mapamerpbl, OT KOTOPBIX 3aBUCAT O3TH CIIydailHbIE

BeIWYMHBI. B  KadecTBe Takux mapaMeTpoB  HCIOJB3YIOTCA BCJIMYMHBI LW HU O Z.

CpeIHEKBapaTUyYeCcKasi 3HAUCHUs U JUCIEepPCUsl CIydyailHbIX BETUYMH BHIOOPKH MPOHUIIAEMOCTH
IJTACTOB CKBAYKUHBI.

Metoabi: B cucreme razonedTeqo0bYM JOBOJIHHO YAaCTO BCTPEUYAIOTCS BOIIPOCHI, CBSI3AHHBIE C
OLICHKOW ee mapaMeTpoB, Takue, KaK MPOHHUIIAEMOCTh IJIACTOB U T.A. YacTo Takke HEOOXOAUMO
YVUUTHIBaTh PE3yJbTAThl BO3ACUCTBHS HA MPU3a00WHYIO 30HY CKBAKUHBI C LEIBIO OMpPEICICHUS
OLICHOK JTOr0 BO3ACMCTBUS JUIsl yBEIWYEHHs] [e0uTa CKBAXMH M B KOHEYHOM CUETe
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ko3 duurentoB Hepreornaun [1]. BbI3bIBaeT HHTEpec ONpeAeseHHE OICHKH BEPOSITHOCTU
MeCKOOOpa30BaHUsI B CKBaXHHAX, YTO TO3BOJSET CyauTh 00 AS(PPEKTUBHOCTH pPa3THMYHBIX
MEpONPHUATHIA N0 €ro ycrpaHeHuto. Ilpu OypeHHH CKBaKHMH TakKe BO3HUKAET HEOOXOAMMOCTH
OLICHKH BEPOSITHOCTH Pa3IMYHBIX aBapHii, BOZHUKAIOIIUX MPHU pa3pabOTKe CKBAKUH, HAIIPUMED,
WHITUICHTHI C DJIEMEHTaMU OypUIIbHOM KOJIOHHBI, JOJIOTAMU. 00CaTHBIMH TPyOaMu ¥ HEYJaYHBIM
eMeHTHpoBaHneM. OJJHUM U3 METOJ0B MaTEMaTUYECKON CTATUCTUKHU JUISl ONPEIEIICHHS OLIEHOK
HEM3BECTHBIX MapaMETPOB SBISETCA METOJ] MaKCHMAaJbHOTO MpaBAONono0us. DTOT METOX
3aKJII04aeTcs B cienyromiem [1]:

IIycte MMeEITCS IUIACTBI HEKOTOPOM MHOIOILIACTOBOM CKBaXUHBL. Pe3ynbraTel HM3MEpeHU
IIPOHMUIIAEMOCTH A3TUX IUIACTOB SIBJIAIOTCS CIyYalHBIMU BEIUYMHAMH, PACIpPEACICHHBIMA C
HEKOTOpOi (pyHKIMEH pacmpenesieHus BEPOATHOCTEH, 3aBUCSIIEH OT HEM3BECTHBIX MapaMeTpPOB.
[1,2] OTuMu CiIy4allHBIMH  BEJIMYMHAMHU  SIBJSIOTCS  CAydYalHO BBIOpaHHBIC 3HAYCHHS
MIPOHUIIAEMOCTH IJIACTOB, a IMapaMeTpaMu, OT KOTOPBIX OHHM 3aBUCAT SBJISIOTCS IapaMeTpbl
HOPMAJIBHOT'O pacIpeiesICHHUs.

Beenem pynkumio: P (t1, tp ...1,/O1, Oy ... O ). 3aech MOCKONBKY t1, ty, ty CiIydaiiHbIC BETMYUHBL,
pacripeiesieHHbIe 1T0 HOPMAJIBbHOMY 3aKOHY, B KadeCTBE ITHUX MapaMETPOB pPacCMaTPUBAIOTCS
IapaMeTpsl HOPMATBHOTO PACTIPEACICHHS [L M G , T/JIE |I-HEH3BECTHOE CPEIHEe HOPMAIHHOTO
pacrpeaeseHns MPOHUIaEMOCTeN ,a 6~ -aucnepcusi. Kak n3BeCTHO IIOTHOCTh paclpeaeneHus

1 (#—p)®
PO =m0

3nech X=(X1, X2...Xk )-pe3yJabTaThl HAOIIOACHHS IPOHUIIAEMOCTH TIJIACTOB, & L U G, KaK U paHee,
ux cpenHee u naucnepcus. Ilomaraem, 4to ciiydailHO pacmpejiefieHHble BelMHYMHBL ti, fo...1k
MPUHUMAIOT 3HAUEHUS X1, X2...Xk B BUJIE

P (x1, X2...Xk / ©1, Oy .... O ). Ora DyHKIUS HA3BIBACTCS (PYHKIIMEH MPaBIOMOA00uS, a 3HAYCHHUS
napameTpoB O, O, .... O I KOTOPHIX 3Ta (QYHKIHMS NMPUHUMAET MAKCHMAaJbHOE 3HAYCHHE,
HA3BIBAIOTCS MPABIOTOJOOHBIMH 3HAUYEHUSIMU COOTBETCTBYIOIUX MapaMeTpoB. B Hamiem cimydae
9Ta QYHKIMS PUMET BUJ:

1 (E—p?
P(Xl,Xz...Xn/p.,GZ): ,:—l-; (1)
vaim  2a

Jlorapudm QyHKIIUH PaBIONOA0OHUS UMEET BU:

L (1 6) = ZInm) - ~ In(o?) - — Y (& —w? )

252

Kak m3BecTHO [2] MakcuMyM 3Toii (pyHKImE [3] JOCTHraeTcs NpH 3HAYCHUAX OLEHOK |L U G-
MIOJIyUYEHHBIX U3 PELIEHUS CUCTEMbI YPaBHEHUH BHa
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2= YL - w0 ‘)

— al _ 1n Z n I:JE'! _ ujzzo

doZ (20%)? i=1

31ech | ¥ G, KaKk ¥ paHee, mapaMeTpbl HOPMAJILHOTO paclpeieieHus], IpU4eM OTMETHM TOT (PaKT,
YTO MOCKOJBKY paccMaTpuBaeMOe HOPMAIIBHOE pacIpeielieHUe eCTh paclpe/ieieHue YCIOBHO
B3STOTO YHMCIIa TMPOHHULAEMOCTEH IUIACTOB PEIICHUEM 3TOW CHCTEMbI OYAYT OLEHKH HCTUHHBIX

sHaveHuit {4 U 7, ( [1, §) umerommue Buj

fi= Lizy X 52:&& n(x;- %)%=§2 (4)

n

OneHKH (4) SBIAIOTCS CMEUICHHBIMM OLGHKAMHM W M O° M HECMEIICHHOH OLEHKOH 1Ii G2,

2 n
YMHOXHB S” HA —— MOJIYYHM
n—1

“7_ n 1o -2 _ 1 e SN2 _ o2
gi=—=2 " (x; - X)) =—3" (x;,-%)°=8 5
2P (- B2 =B (- ©) )
BeneM coObiTHE A, 3aKITIOYAIOIIEECS] B TOM, YTO MIPOHUIIAEMOCTh CITy4aifHO BBIOPAHHOTO II1acTa
13 BEIOOpKU 00bEMa N MOBTOPSETCS B HEl X; pa3. HalineM onieHKy BEPOATHOCTH 3TOrO COOBITHSL.
[TapannenbHo ¢ 3TUM COOBITHEM BBEIEM

coowitie A ,cocrapnsiommee BMecTe ¢ coObITHEM A TIOJNHYIO IPYIINY COOLITUI TOBTOPSIOMIUXCS B
BBIOOPKE N N-X; pa3. DTa BEPOATHOCTL PaBHA

n!

W . :sz' i 1—p "% — ) *i 1—p. i
]‘!I:x!) 1 pi I: p!) x!(n_x!]!p; I: p!)

Takoe pacmpeneneHue BEpPOSTHOCTEH  Ha3pIBaeTCd OWHOMHHAIBHBIM  pacHpe/esieHueM
BepoATHOCTEH [3]

[Tonp3ysich TPUHIMIIOM MaKCUMAaJIbHOTO TMPaBAONOA00MS, (YHKUIHUIO MPaBIONOAOOHS MOXKHO
3amucaTh B BUJIE

P(x;/p) = W, (x) = C,'p; (L — py)™ ™
Jst norapudma GyHKINN pacipeaeTICHUS UMEEM:

L=InC+x;Inp; + (n— x;)In(1 — p,),
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Otcroga

dL xi n—xj

R R

9Py P 1-p;

~ -x-- ~ v
W pemenueMm 5TOro ypaBHeHHs Oyner pP; = —; Ha3bIBAEMOE SMIUPUYECKOM YaCTOTOU
n

BEPOSITHOCTH COOBITUS A U SBJIAIONIEECS OLICHKOH €€ BEPOSITHOCTH.
BelmenpuBeieHHBIE OLICHKHU SBIISTFOTCS TOUCYHBIMU OIICHKAMHM SIBJICHUH Ta30HOPTEA00BIYN U HE
OTBEUAIOT HAa BOMPOC 00 UX TOYHOCTH.
IMycte T1 (X1, X2..Xn ) m T (X1, X2...Xn ) -2 BbIOOpOYHBIE (YHKIMH, 3aBUCSIIHAE, OT

npoHuIaeMocteit BeiOopku oobema N. IIpeamonoxum, uro Ty = T, . Ecou Ty M T2 MoryT ObITh
BBIOpaHbI Tak,yto Beimonmsiercs yeiaosue P(T1< © < T) =g, rne B —nexoropsrii mapamerp,
1o wuntepBan (T;<< © << T2 )uHasbiBaeTcs mOBepUTENbHBIM — HarepBaiom,a 11 H T2

COOTBETCTBECHHO €TI0 HHMKHHMH W BCPXHUMH TI'pPaHULaMHU. BepOHTHOCTB g Ha3bIBACTCA
I[OBGpHTGJIBHOfI BCPOATHOCTBIO UJIN HaJEKHOCTBIO TOT'0, UTO HCKOMBIM napameTp e HaxoauTCsa B

unrepBage T; M T2 .B KauecTBe HMCKOMOro mapamerpa MOTYT ObITh, HAIpUMEp, CIEAYIOLIHE

apaMeTpel: MapaMeTp (4 — MCTHHHOE 3HAYEHUE CPEIHETO 3HAYEHUS CIIyYalHOW BEIMYMHEI

IIPOHUIIAEMOCTH IIJIACTOB “pacIpeeIEHHOT0 10 HOPMAJIbHOMY 3aKOHY, OLIEHKON 3TOW BEJINYUHBI
ABJISIETCS CpeAHEE BBIOOPOUYHOE 3HAUCHHUE.

— o oxg . » ..
X = -5~ e x; — [ — bIil anemenT BhIGOPKH 0OBEMA N, HANPUMEp , TPOHHIAEMOCTH

{ —ro macra.
M3BectHo uto MX = u, ananornuno Ma = =
HHOTHOCTB 3TOTO paCHpeHeI{eHI/IH UMECT BU.

1 I'E—;:}z
z

PEW =(F) ¥

3nece Ty m T, —HCKOMBIE TPaHMLBI A1 J0BepUTenbHOro mHreppana (T1<C p << T2) ouenka

KOTOpOTro X MPUHAJUICKUT TOBEPUTEIHLHOMY HHTEPBATY:

pel<¥<2)=g=1—a=1- f_C:j p (X, wdx — f_ci p (X,1)dx

3nece & =1 — g BEPOATHOCTb, 3aKIIOYAIOIIAsCs B TOM, YTO OLEHKAa X JIGKHT BHE

JIOBEPUTEIBHOTO WHTepBana, B wuHTepBane (—o0,(C1) mbo (C2,+4o0)u HaswBaercs
K02 () PHUITUEHTOM 3HAYUMOCTH.
B BI/I,Z[y CUMMETPUYHOCTA  IUJIOTHOCTH  BEPOSTHOCTHU pl:,f ) p] onpenensieMon B

BI/I;[ef (5 (x p,]dx = f_

'xwz-r
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1ix—p)*
z g2
e LU
~ -f_
KOTOPBIii 1ocie 3aMeHbl ( —z— ) =t CBOAMTCS K MHTErpay
VT
Cy—l
g
VI
1 B a
— g :zdt =—
27 2
—on

B neBol 4yacTu 3TOro BBIPAXKEHUS CTOUT HM3BECTHBIM HMHTETpPal HOPMAJIBHOIO PaCIpENeiICHUs

c, —
COTJIACHO MPUJIOKEHHUIO [3 ] npng < 0527 — g, oTKyna
F

JZ

Ci=p—g ; a"anorn4no i C, nonyuum C2= L + g—
] YT

Y
B cuiy BblllIeCKa3aHHOTO UMEEM
o’ <i¥<u + o’ o” < < o’
— J—==X= — WM — ==X —lU=g—
L—4g n L +g i g /n H=g /n
— O’z — CFZ
W nakoneny X — g —=<u<x+g—
VI VT
— O’z — O’z
3rece Ci=xXx—g—= ;, CG=x+g— HIWDKHUST W BEPXHSS TpaHULa JOBEPUTEIHLHOIO
V1 VI

HHUTEpPBAIA, B KOTOPOM HAXOMUTCH MCKOMBIA IapaMerp |, MPUYEM LIMPHHA TOr0 MHTEPBaia
0

aBHA (J — .

P g Vn

Hike nana Tabinma NOBEPUTENBbHBIX TPAHMIl JUIS TApamMeTpa (d, NPH Pa3IHYHBIX YPOBHAX

HOBepHTeHBHOﬁ BCPOATHOCTH.

Ta6auna. 31ecy 1Mo reHepaJbHONW COBOKYIMHOCTBIO MOHMMAeTCss OECKOHEUYHBIN BapHUallMOHHBIN
psII 3HAUEHUH ITapaMeTpOB ra3oHeTeJ00bIYN, B KOTOPOM 00BEM HCHONB3YETCs sl HAX0XKICHUS

AOBCPUTCIIbHOI'O MHTCPBAJIA IJId .Iu'
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JloBepUTeNnbHBIA UHTEPBAI AT JloBepHuTenbHbIN ypOBEHb BeposaTHOCT UM ypOBEHB
cpenmero snauerme L. HaAEKHOCTH g 3HaYMMOCTU
HopmanbsHoro pacnpeneneHus
reHepaJbHON COBOKYITHOCTH
gl 90%=0.9 0.10
X +1645—
Vn
a2 95%=0.95 0.05
¥x+196—
Vn
a2 99%=0.99 0.01
X +2.57 6V—,_
n

3ak/ai0uenne; M3 TaGIHUIBI BUAHO, YTO IPH H3BECTHON BBIOOPKE M IHCICPCHH O > HHTETpal

MOJTHOCTBIO OTIpeesieTcsi 00bEMOM BBIOOPKH MPUYEM €ro IMHUPUHA 0OpaTHO MPOIMOPIIMOHAIBHA
eil. Orcroga MOXHO cIeNaTh BBIBOJ O TOM, 4TO HpHU O0JbIIOM 00BEME BBHIOOPKH IIMPHHA
JIOBEPHUTENHLHOIO HMHTEPBAja CTAHOBUTCA MajOH, a 3HAYMT TOYHOCTh OLEHKM HapameTpa [
BO3pactaer. BcrencTtBue 3TOro MpU OLEHKE MapamMeTpoB ra3oHe(TeAOOBIYH I1eJIeCO00pa3HO
Opath BBIOOPKY OO0NBIIOr0 00BEMa. DTO aKTyalbHO JJIi MHOTOIUIACTOBBIX CBEPXTITYOOKHX
CKBa)XXMH, YMCIIO IJIACTOB KOTOPBHIX BECbMa BEJIMKO. B 3aBHUCHMOCTH OT JIOBEPUTEIHHOTO YPOBHS

[Pt

HaJEKHOCTH g IIUprHHa HWHTCpBAJIa, 4 3HAYUT M TOYHOCTH OLCHKH TaK XK€ CYHICCTBCHHO
MCHJCTCA, TO CCTb MAKCHUMaAJIbHAasA TOYHOCTL ITapaMETpa .Iu' AOCTUTACTCA MIPU MHUHUMAJIBHOM

YPOBHC Ha,[[é)KHOCTI/I. BBIHIepaCCMOTpeHHBIG OLCHKHM TIIO3BOJIAKOT OLCHUTL MapaMCTPLL
razoHedTeno0bIYH, CYIIIECTBEHHO BIUSIONINE Ha €€ 00bEM MpHU pa3pab0TKe CKBAKUH.
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IMPACTS OF COVID-19 ON TAX REVENUES AND CHANGES IN TAX
POLICY IN AZERBAIJAN

Rashad Suleymanzade
Azerbaijan State University of Economics (UNEC), International Magistrate and Doctorate
Centre (IMDC), master student, E-mail: r.suleymanzada@unec.edu.az

ABSTRACT

The state's tax collection capacity is falling due to the economic downturn, and the pandemic's
negative financial repercussions are reflected in government revenues. Among the essential
features that demonstrate the study's importance are measuring the influence of taxation on the
state in both pandemics and similar global crises, examining the state's actions, and anticipating
the post-pandemic condition. The study aims to investigate tax policy's activities during the
pandemic, assess the efficiency of tax incentives using worldwide data, and identify the state's
response in times of crisis. The effects of Covid-19 on tax revenue and changes in tax policy in
Azerbaijan will be discussed in this article. Because it is written in an academic style, readers will
quickly understand the essay. The jargon and terms used are mainly from economics.

The Covid-19 epidemic has significantly impacted human health, mobility, spending, trade,
employment, production, and tax revenues. The loss in economic activity, on the one hand, and
the tax reductions implemented to mitigate the consequences of the pandemic, as well as the
elongation of the tax return and payment periods, resulted in considerable reductions in state tax
collections. It is critical for Azerbaijan, where indirect taxes constitute the majority that the
measures used to combat the epidemic are mostly spending-restrictive.

The scientific works of numerous local and foreign writers reflect examining the epidemic period
of state tax policy in Azerbaijan. Examples include Kalbiyev YA, Garayev IA, Bulut C.,
Suleymanov E., Allahverdiyev D. 1., Shamil A. F., Rasul S. F., Kocherbaeva AA, Koshoev Ch.
M., Manushin D. V., Rasulev AF, Voronin SA, and others. This study aims to learn more about
the effects of Covid-19 on tax revenues and policy changes in Azerbaijan. Concerns persist that
the Covid-19 outbreak, which poses a public health hazard, would trigger a global economic
crisis. Efforts to prevent the virus's spread through social distancing measures harm economic
activity and revenues, reflecting tax revenues. On the one hand, the decrease in Azerbaijan's
economic activities resulted in significant reductions in the state's tax revenues; on the other hand,
the tax reductions implemented to mitigate the effects of the epidemic, as well as the extension of
the tax return and payment periods, resulting in a temporary decrease in tax revenues.

The epidemic's economic costs can be reduced by temporarily suspending tax collections.
Expansionary fiscal policy measures, which lessen the tax burden on businesses while also
directly supporting the enterprises and persons most impacted by the epidemic, aid in maintaining
investment levels and overcoming economic difficulties. Furthermore, the extension of tax returns
and payment periods for individuals and enterprises badly affected by the epidemic gives
additional liquidity and lowers company failures.

This article examines Covid-19 and its implications on tax receipts and changes in Azerbaijan's
tax policy. In addition, the study examines specific vital procedures and policies to adopt to
maximize Covid-19's favorable effects on tax collections and tax policy. The study's focus is on
the state's tax policy in the case of a pandemic and the system of steps implemented to strengthen
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financial security in this area. The dissertation's focus is on the design of budget expenditures
related to the activities and maintenance of education, medicine, social safety, social security,
youth, sports, and other socio-cultural organizations in state tax functions.

The study examined the tax policy enacted during the coronavirus epidemic using normative-legal
actions, specialized literature, and directions. The ideology of the implemented tax policy,
detailed systematic approach, structural-functional analysis, economic theory, social, economic,
strategic, and financial management, management decision-making theory, and other content from
the scientific-theoretical foundation of the study. Several themes were addressed, including
morphological analysis and synthesis of tax policy, multi-criteria decision-making methodologies,
and expert assessment. The data on the consequences of tax policy measures during the study in
the local database is inadequate. Despite the strategic importance of tax policy in Azerbaijan
during the coronavirus pandemic, professional perspectives and scientific studies based on
analytical analysis are scarce. Each of the proposals and theoretical developments presented here
will aid in analyzing tax revenues in Azerbaijan following Covid-19 and the implementation of
specific measures to boost them. An examination of the influence of the Azerbaijani entity on tax
revenues during the epidemic and changes in tax policy was conducted based on the study's key
provisions, recommendations, and findings. It can be utilized to improve Azerbaijan's and the
region's social development by assessing changes in tax policy. The ideology of the implemented
tax policy, detailed systematic approach, structural-functional analysis, economic theory, social,
economic, strategic, and financial management, management decision-making theory, and other
content from the scientific-theoretical foundation of the study. Several themes were addressed,
including morphological analysis and synthesis of tax policy, multi-criteria decision-making
methodologies, and expert assessment.

Keywords: budget, anti-crisis, state, pandemic, tax.

Introduction: To meet their costs, governments rely on tax income. Almost every country has
different tax applications for individuals and enterprises. While it is relatively easy for
governments to increase tax collections during periods of economic boom, it is nearly impossible
to do so during periods of economic contraction when economic fluctuations are adverse. Other
financial resources, such as borrowing and printing money, can be employed to keep economies
alive and satisfy government expenses during such times. Due to the actions implemented to
combat the Covid-19 outbreak, which erupted in China at the end of 2019 and continues to spread
globally, there has been a worldwide economic downturn.

The state's tax policies are also crucial in achieving its economic growth objectives. The term
"tax" refers to the monetary value received by the state or public entities with taxing authority
from individuals and institutions under legal control, according to specific laws, and without
charge. The traditional role of taxes is to provide funding for the state's social goods and services
production. Nonetheless, with the rise of Keynesian economics, functional finance has taken
center stage in ensuring full employment and prosperity. According to this perspective, taxes have
begun to be viewed as a tool of fiscal policy.

Objective: This study aims to learn more about the effects of Covid-19 on tax revenues and
policy changes in Azerbaijan. Concerns persist that the Covid-19 outbreak, which poses a public
health hazard, would trigger a global economic crisis. Efforts to prevent the virus's spread through
social distancing measures hurt economic activities and revenues, reflecting tax revenues. On the
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one hand, the decline in Azerbaijan's economic activities resulted in significant reductions in the
state's tax income; on the other hand, the tax reductions implemented to mitigate the effects of the
epidemic, as well as the extension of the tax return and payment periods, resulting in a temporary
decrease in tax revenues.

The epidemic's economic costs can be reduced by temporarily suspending tax collections.
Expansionary fiscal policy measures, which lessen the tax burden on businesses while also
directly supporting the enterprises and persons most impacted by the epidemic, aid in maintaining
investment levels and overcoming economic difficulties. Furthermore, the extension of tax returns
and payment periods for individuals and enterprises badly affected by the epidemic gives
additional liquidity and lowers company failures.

This article examines Covid-19 and its implications on tax receipts and changes in Azerbaijan's
tax policy. In addition, the study examines specific vital procedures and policies to adopt to
maximize Covid-19's favorable effects on tax collections and tax policy.

Methods: The investigation was carried out in several ways, the first of which is the most
generally used analytical method. This strategy is intended to help researchers better comprehend
how the coronavirus pandemic would affect tax policy. The research approach was chosen with
the primary goals and objectives in mind. The theoretical and methodological underpinnings of
the research were official speculative reports from the Ministry of Finance and the Republic of
Azerbaijan's Statistics Committee, essays, books, and numerous electronic resources of essential
economists. Simultaneously, the study employed table comparisons, statistics, systematic
analysis, and other techniques.

An analytical method was used to study the influence of the coronavirus epidemic on tax policy.
Furthermore, the comparative approach was used to compare the research and literature analyzed
at the end. The reviewed literature related changes in the global tax system due to the coronavirus
pandemic to our country's tax policy. Finally, mathematical economic methods, factor analysis
methods, and relationship investigation were used to apply research methods and techniques used
in economic analysis, financial analysis, statistics, forecasting, evaluation, and other economic
sciences.

Tax policy is split into two sorts based on how it reacts to economic changes: discretionary and
non-discretionary.

Discretionary tax policy, which is used to maintain stability during economic downturns, is
dependent on government decisions to manipulate. A stabilizing policy is also known as a
discretionary tax policy.

Non-discretionary tax policy is implemented through various regulatory systems rather than
government choices.

They can be depicted schematically as in Figure 1:
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Forms of Tax Policy

Depending on the Depending on the Depending on changes in the
duration scope economic situation
Tax tactics Internal Discretion
Tax strategy External Non-discretionary

Figure 1. Forms of tax policy

The coronavirus outbreak has impacted the CIS and Azerbaijani economies both directly and
indirectly. Anti-crisis measures have reduced the pandemic's detrimental impacts, and isolation
has saved countless lives. The government has implemented general quarantine in nations other
than Belarus. Border closures have disrupted trade and tourism, as well as seasonal activities.
Economic activity in Azerbaijan declined by 4% in 2020 due to the government's anti-crisis
policies, notwithstanding macroeconomic and financial stability [4].

Restrictive measures imposed in response to the epidemic have substantially influenced the job
market and employment situation. According to the International Labor Organization, worldwide
unemployment could affect 5.3 million to 24.7 million individuals. According to the Center for
Macroeconomic Analysis and Short-Term Forecasting, 25 million people could lose their jobs.
According to the International Labor Organization, the coronavirus will increase the number of
"working poor" individuals by 20.1-35.0 million people. According to the World Economic
Forum, almost 4 billion people have been isolated from their homes due to the pandemic's social
isolation. The global pandemic has impacted economic activity, causing financial difficulties for
businesses and limiting their operations. According to the International Labor Organization, job
losses have accelerated [1].

Although several countries have taken steps to retain employment, the situation in this sector has
not been able to be stabilized globally [5]. From January to November 2021, the State Tax
Service, part of the Ministry of Economics, transferred 7 billion 961.8 million manats in taxes to
the state budget. The forecast was exceeded by 121 percent. Compared to the same period last
year, tax receipts increased by 15.7 percent or roughly 1.1 billion manats [2].

Non-oil-gas revenues totaled 5 billion 870.1 million manats over that period, exceeding the
expectation by 114.8 percent. The state budget received 756.1 million manats in addition to the
estimates. Over the same period last year, tax receipts from this industry increased by 13.5 percent
or 697.3 million manat.

The following tables show the macro-fiscal framework for 2022-2025 and the consolidated and
preliminary state budgets for 2022. Revenues from the State Tax Service and non-oil collections
appear to be the critical expectations of anti-crisis measures implemented in Azerbaijan during the
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epidemic in tax revenues. Thus, these areas are predicted to provide 16.9% and 22% more cash to
the state budget during the following three years, respectively.

Table 1: 2022-2025 Revenues of the state and consolidated budgets, sources of financing the state budget
deficit (million manats).

Indicators 2022 2023 2024 2025
1 Consolidated budget revenues 26967,7 28175,8 28963,4 29606,5
1.1, State budget revenues 26407 26539 26825 27127
111 State Tax Service under the Ministry of 9138 9611,1 10127,9 10681,4
o Economy
1.1.1.1. Oil revenues 1980 1990 1972 1951
1.1.1.2. Non-oil revenues 7158 7621,1 8155,9 8730,4
1.1.12.1. | Additional income generated by social activities 308 314 318 322
1.1.2. The State Customs Committee 4260 4306 4405 4487
1.1.3. Transfer from the State Oil Fund 11860 11520 11180 10840
114 Extra-budgetary revenues of budget 810 810 820 825
o organizations
1.1.5. Other receipts 339 2919 292,1 293,5
. 138 138,5 138,7 139
12. Revenues of the budget of Nakhchivan AR
13. Revenues of the State Social Protection Fund 28424 2759, 2856,5 2956,7
14 Unemployment Insurance Fund revenues 163,6 128,7 127 1314

Tax and social insurance revenues have increased as a result of the efforts made from January to
November 2021 to improve turnover transparency and tax administration and the rate of recovery
seen in many sectors of the economy.

Transfer from the State Oil
Fund to the state budget

12 200.0 (+7.4%)

Receipts through tax authorities
1 802.1(+1.2%)

Revenues of the state
budget

State Tax Service
7 387.2 (-3.7%)

26 483.5
(+0.2%)

State Customs Comimittee
3 938.2(-10.7%)

Other income
1 156.0 (+49.6%)

Figure 2. Revenues of the state budget for 2020, in a million manats
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There has been an increase in the number of employees and employment contracts in the country's
labor market as a result of creating incentives in the legislation to make labor relations between
the insurer and the insured transparent, to conclude labor contracts, and to reflect the actual
amount of wages in these contracts. The private sector accounted for the majority of the
expansion.

State budget
expenditures

28974,0

Public debt service costs

Current expenses Capital expenditures

19914,0 7 148,0 1912,0

Figure 3. 2022 State budget expenditures, in a million manats.

As of December 1, 2021, there were 773,133 labor contracts finalized in the non-governmental
sector of the non-oil economy, up 233,211 from the beginning of 2019, when the improvements to
make labor relations more transparent began. The considerable growth in revenues from
mandatory state social insurance and unemployment insurance premiums indicates the labor
market's transparency process, and it demonstrates the fiscal efficiency of income tax exemptions
[3].

Unfortunately, the documents announcing the budget revisions do not specify which industries
will see their tax predictions reduced. The Chamber of Accounts' judgment on implementing the
2015 state budget revealed the tax revenue sectoral structure the last time it was released.
According to this analysis, businesses that obtain tax incentives, such as those in pandemic-
affected areas, generate 10-15 percent of tax revenues.

Conclusion: One of the most potent weapons of fiscal policy is taxes. Businesses can engage in
various activities thanks to revenue sensitivity to the economic structure. Tax revenues are
expected and desired to automatically stabilize the economy in the event of deflation and
inflation. This position is mirrored in the fiscal literature regarding tax flexibility and tax
sustainability, making it easier to deal with the economic downturn.

The level of development is proportionate to the national tax system and revenue. The tax system
will be strengthened as the country develops, and the ratio of taxes to government expenditures
will rise. At the same time, if we look at the income items of modern nations, we can see that a
significant amount of them are tax revenues, which are markers of progress since as the
economy's overall income grows, so does taxable capacity. Every country will witness decreased
tax receipts due to Covid19 because of the pandemic's lower GDP.

The Covid-19 outbreak is characterized by a drop in tax receipts that coincides with GDP decline.
Furthermore, all countries offered various financial incentives, subsidies, discounts, and
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exceptions during the outbreak, even though the sizes varied. To put it another way, governments
interfere with tax revenue. According to changes in government tax practices, the consequences of
the tax force are expected to be reflected in the outcomes. However, rather than an increase in tax
revenues, this reverse is projected to be positive in a drop in tax revenues.
The Covid-19 outbreak wreaked havoc on the global economy. This problem primarily affects
small and medium-sized businesses. The majority of them struggle to pay taxes and basic
expenses. As a result, the government decided to help small enterprises by lowering their rates:

e fully exempt from property and land taxes;
75 percent of profit (income) is discounted:;
withholding tax on real estate leased from individuals is reduced by 50 percent;
simplified taxpayers receive a 50 percent tax discount;
To ensure the population’s health and necessities, imports of products on a list approved by
the competent administrative authority are free from VAT.
Tax policy should be implemented successfully in the recovery phase following the Corona crisis,
using best practices in tax administration and taking full advantage of existing scientific
advancements in terms of digitization.
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Igtisadi tonozziil naticosindo ddvlotin vergi toplama potensiali azalir vo pandemiyanin monfi
iqtisadi tosirlori dovlot golirlorindo 6ziinii gostorir. Istor pandemiya, istorso do oxsar qlobal
bohranlar zamani vergilorin dovlots tosirinin 6l¢iilmasi, dovlat torofindon atilan addimlarin tohlili
vo pandemiyadan sonraki voziyyotin prognozlasdirilmasi todqigatin aktualligini gostoron osas
amillordandir. Todqigatin mogsadi pandemiya dovriinds vergi siyasatinin foaliyyastini tohlil etmak,
beynolxalq tocriibodon istifado etmoklo vergi gilizostlorinin effektivliyini 6lgmok vo bohran
dovriinds dovlatin yanagmasinit miioyyan etmokdir. Yerli statistika, pandemiya zamani hokumatin
gorarlari, yerli vo xarici moagalslordon istifado edilib. Dissertasiya isinin obyekti vergi funksiyalari
sahasindo tohsil, tibb, sosial miidafio vo sosial tominat, gonclor, idman, habelo digor sosial-modoni
toskilatlarin foaliyyoti vo tominati ilo bagh biidco xorclori sistemidir. Todqgigat son molumatlarin
olmamas1 sobobindon pandemiyanin Azaorbaycanda tosirlorinin tam tohlilini toqdim etmayib.
Buradaki tokliflorin hor biri Azorbaycanda pandemiyadan sonra vergi daxilolmalarinin tohlilino vo
onlarin artiritlmasi {igiin konkret todbirlorin goriilmosino komok edocok. Pandemiya ddvriindo
vergi siyasotindo bas veron doyisikliklori tohlil etmoklo Azorbaycanin vo regionlarin sosial
inkisafinin yaxsilagdirilmas1 ti¢lin istifads oluna bilor. Todqigatin moagsedi pandemiyanin
Azorbaycanda vergi daxilolmalarina vo vergi siyasotindoki doyisikliklora tosirlori haqqinda
molumat vermokdir. Ictimai saglamligi tohdid edon Covid-19 pandemiyasinin global iqgtisadi
bohrana sobob olacagi ilo bagl narahatliglar davam edir. Sosial uzaqlasdirma todbirlari ilo virusun
yayilmasina nozarat etmok saylori iqtisadi faaliyyato va golirlora manfi tosir gostorir va naticada
vergi golirlorini oks etdirir. Bir torofdon iqtisadi foaliyyotin azalmasi dovlotin  vergi
daxilolmalarmin xeyli azalmasima sabab oldu. Digor torofdon epidemiyanin tesirlorini aradan
galdirmaq tgiin totbiq edilon vergi endirimi vo 6domo miiddotlorinin uzadilmasi vergi
daxilolmalarimin miivaqqoti azalmasina sobab olub.

Acar sozlar: biidco, antibohran, dovlot, pandemiya, vergi.
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STUDY OF THE EFFECT OF CHEMICAL REAGENTS ON THE
PREPARATION AND TRANSPORTATION OF HIGH-VISCOSITY OILS
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ABSTRACT

A comprehensive approach to the demulsification and transportation of high-viscosity oil
emulsions containing asphaltene, resin, paraffin and other natural emulsifiers is of great
importance. The use of additives to increase the efficiency of high-freezing paraffin oil pipelines
is one of the main proposals of some researchers. At the same time, it is important to collect oil
from highly irrigated wells through in-field pipelines and strictly control the changes in the
rheological parameters of these emulsions depending on the degree of irrigation during
transportation. Rheological parameters of oils were determined on the basis of rotoviscosimetric
study of oil samples taken from the oil preparation point or main pipelines. In these samples, the
parameters characterizing the density and freezing point, the amount of water and mechanical
mixtures were also determined. Based on the research, it was noted that the composition,
rheological and physicochemical properties of commercial oils have a direct impact on the
process of their transportation by pipeline. The parameters of the transportation process also
change when the crude oil that has passed the preparatory stage of transportation contains a
certain amount of resin-paraffin-asphaltene compounds. The amount of solid paraffins in oils has
a greater impact on their structural and mechanical properties and viscosity. As the melting tem-
perature of paraffins decreases, their solubility in oil also decreases, and solid paraffins do not
form a true solution because they are not well soluble in oil. Along with paraffins, the presence of
asphaltenes and resins in the oil also has a negative impact on the structural and mechanical
properties of the oil. Asphaltenes form the basis of high-molecular components of oil. Although
the structure of asphaltenes is close to that of resin, their molecular weight is 2-3 times higher
than that of resin and is a dark solid amorphous substance. The main reason for the formation of
structures in oils is the presence of paraffin, asphaltene and resins. The main reason for the
formation of stable emulsions in the well product, additional hydraulic resistance during the
transportation of oil through the pipeline are "black emulsifiers" - paraffin, asphaltene and resin
compounds. Density, saturated vapor pressure, percentage of sulfur, paraffin, asphaltene and
resins and freezing point values were determined, which are physical and chemical parameters of
heavy oil sample taken from Muradkhanli field. These prices are accordingly; 890 kg/m®; 120;
0,3 %; 7,2%; 0,72 %; 16 %; va 16°C. In the laboratory, the dependence of the sliding speed of the
heavy oil sample on reagents at temperatures of -5,2,10 and 20°C without reagent and on the
concentrations of Alkan-318 reagent at 200,300 and 400 g/t was studied with the help of Reotest-
2 viscometer. It has been found that the effect increases with increasing reagent concentration.
The effect of the reagent oil sample on the freezing temperature was studied and it was
determined that the freezing temperature of the oil decreases to + 5°C when the consumption rate
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of Alkan-318 is 300 g/t. The process of demulsification of oil samples with water content of
22,30,40,50,60,70 and 80% was studied. Disolvan-4411 200,300,400,500 and 600 g/t
concentrations were used as demulsifiers. It was found that as the degree of dehydration increases,
the rate of dehydration of oil increases. The process was carried out at temperatures of 20, 40 and
60°C. the best effect was observed in a sample with a watering rate of 70. In this case, the amount
of residual water was 1%.

Keywords: oil, high-viscosity oil, preparation, transportation, mechanical mixture, irrigation rate,
rheological parameters.

YUKSOKOZLULUKLU NEFTLORIN HAZIRLANMASI VO NOQLIN®
KiMYOVi REAGENTLORIN TOSIRININ TODQIQi
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XULASO

Torkibindo asfalten, qatran, parafin vo digor tobii emulqatorlar olan yiiksok Ozliiliiklii neft
emulsiyalarinin deemulsasiyasina vo noql edilmosino kompleks yanagma boyiik ohomiyyat
dasiyir. Yiksok donma temperaturlu parafinli neftlorin boru komorlori ilo nogl olunmasinin
somaraliyinin artirilmasi {iglin agqarlardan istifde olunmas: istiinliik toskil edon tokliflordendir.
Bununla yanasi ¢ox sulasmis quyulardan hasil edilon neftlorin modondaxili boru komorlori ilo
toplanmast vo nagli zamani bu emulsiyalarin sulasma doaracesinden asili olaraq onlarin reoloji
parametrlorinin  doyismaSina ciddi nozarot olunmasi da vacib masoalalordondir. Aparilmis
todqiqatlar osasinda omtoo neftlorinin torkibinin, reoloji vo fiziki-Kimyovi xassalorinin onlarin
boru komori ilo naql prosesina birbasa tosir gostardiyi geyd edilmisdir. Noglo hazirliq morhalasini
kegmis amtos neftlorinin torkibinds miioyyon miqdarda qatran-parafin-asfalten birlosmolori olan
zaman naql prosesinin parametrlori do doyisir. Neftlorin torkibindoki bork parafinlorin migdari
onlarin struktur-mexaniki xassalari vo 6zliiliiyiino daha ¢ox tasir gostarir. Parafinlorin arimo tem-
peraturunun azalmasi ilo onlarin neftdo hollolma gabiliyysti do azalir vo bork parafinlor neftdo
yaxsl holl olmadig: {iglin haqiqi mohlul amalo gotirmir. Neftin torkibindo parafinlorlo yanasi,
asfalten vo gotranlarin olmasi da neftin struktur-mexaniki xassosino monfi tosir edir. Asfaltenlor
neftin yiiksok molekullu komponentlorinin asasini togkil edir. Neftlordo struktur omologalmonin
asas sobobi parafin, asfalten vo gotranlarin olmasidir. Quyu mohsulunda dayanagli emulsiyalarin,
neftin boru koamarile naqli zaman1 slave hidravlik miigavimatin yaranmasinin asas sobabi “qara
emulqatorlar” — parafin, asfalten vo qotran birlosmoloridir. Muradxanl yatagindan gotiiriilmiis
agir neft niimunasinin fiziki-kimyavi paramertlori — sixliq, doymus buxar tozyiqi, kiikiird, parafin,
asfalten vo qotranlarin faiz miqdar1 vo donma temperaturunun qiymoti miioyyon edilmisdir.
Molum olmusdur ki, reagentin qatilig1 artdiqca tosir effekti yiiksalir. Reagentin neft niimunasinin
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donma temperaturuna tosiri dyronilmis vo miioyyon edilmisdir ki, “Alkan-318”-in sorf normasi
300g/t oldugu halda neftin donma temperaturu +50C-y9 kimi azalir. Sulasma dorocosi
22,30,40,50,60,70 vo 80% olan neft nlimunossinin deemlsasiya prosesi todqiq edilmisdir.

Acar sozlor: neft, yiiksokozlii neft, hazirlanma, noql, mexaniki garisiq,sulasma doracasi, reoloji
parametrlor.

Giris: Hazirda xaricdo vo 6lkomizdo hasil olunan neftlor asason yliksok ozliiliiklii neftlordir.
Neftlorin yiiksok temperaturda donmasinin asas sobobi onlarin torkibindo parafin vo digor agir
komponentlorin miqdarinin ¢ox olmasidir. Otraf miihitin temperaturunun azalmasindan asili
olaraq boru komorinds hidravlik miigavimot artdig {iclin adi soraitdo bu neftlorin naqli geyri-
rasional hesab olunur. Bu ciir neftlorin noglinin yaxsilagdirilmasi mogsadilo hidravlik
miiqavimatin azaldilmasi ilo yanasi, miixtolif tisullar da toklif edilmisdir [1-7]. Torkibinda
asfalten, qatran, parafin vo digor tobii emulqatorlar olan yiiksok 6zliiliiklii neft emulsiyalarinin
deemulsasiyasina vo naql edilmasina kompleks yanasma boyiik shomiyyat dasiyir. Yiiksok donma
temperaturlu parafinli neftlorin boru komarloari ilo naql olunmasimnin samaraliyinin artirilmasi tigtin
asqarlardan istifdo olunumasi bozi todqiqat¢ilarin bir sira tokliflori arasinda iistiinliik togkil
edonlordondir [1, 8]. Bununla yanasi, ¢ox sulasmis quyulardan hasil edilon neftlorin madondaxili
boru komaorlari ilo toplanmasi vo nogli zamani bu emulsiyalarin sulagsma doracasindon asili olaraq
onlarin reoloji parametrlorinin doyismosine ciddi nozarst olunmasi da vacib masalslordondir [3,
6, 9,10]. Bir sira todgigat¢ilar kompozisiyali reagentlordon istifads olunaraq yiiksok 6zIUIGKIG,
parafinli neftlorin hazirlanmasi vo naqlinin somaraliliyini yiiksaltmok iiclin magsedauygun
sayirlar. Belo ki, kompozisiyan1 togkil edon komponentlordon biri 6ziinii sothi aktiv maddo kimi
apararaq neftdon suyun ayrilmasina komoklik edirss, digari iso agsag1 temperaturda parafin-qgotrani
neftlordo struktur omologalmanin qarsisimi alir [1,2,10-12, 13]. Asfaltenlorin struktur qurulusu
gotrana yaxin olsa da, onlarin molekul kiitlosi gotran ilo miiqayisado 2-3 dofs ¢oxdur vo tiind
rongli bork amorf maddadir. Neftlordo struktur omologolmonin osas sobabi parafin, asfalten vo
gotranlarin olmasidir. Quyu mohsulunda dayanaqli emulsiyalarin, neftin boru kemarils naqli
zamani olavo hidravlik miigavimoatin yaranmasinin asas sababi “qara emulqatorlar” - parafin,
asfalten vo gotran birlosmolordir. Yuxarida sadalananlari nozare alaraq yliksok 6zliiliiklii neftlorin
hazirlanmas1 vo boru komorilo noqli zamani onlarin reofiziki xiisusiyyotlorindo yaranan osas
problemlori hall etmok iiciin asagida aparilmis todgiqatlarin naticalori verilmisdir [14].
Neftgazgixarmada neftlorin moadonlords noglo hazirlanmasinin ¢ox miihiim texnoloji proseslordon
biri oldugu va eyni zamanda xiisusi shomiyyat kasb etdiyi molumdur. Ona gore ds bu proseslarin
somaroliliyinin artirilmasi aktual masolo olaraq qalmagdadir. Bu maosalalorin holl olunmasi ilo
hom drenaj sulari ilo axidilma hesabina yaranan karbohidrogen itkilorini azaldilmasini, ham da
otraf miihitin ekoloji halinin korlanmasinin garsisinin alinmasini, eyni zamanda neftqazgixarma
miiossisalaring alava golirin golmasini tomin etmok miimkiindiir. Bu baximdan, daha problemli
olan anomal neftlorin noqle hazirlanmasi prosesinin samorasliliyinin artirilmasi moqsadilo elmi
osasli todbirlorin hoyata kegirilmosi vo {lisullarin islonmasi boylik praktiki shomiyyot kasb edir.

Azorbaycan neftlorinin oksoriyyoti neft emulsiyalarindan ibarstdir vo bir ¢ox hallarda kifayat
godor dayanigli olan bu emulsiyalar ¢otin parcalandigi {i¢iin onlarin deemulsasiyasi kompleks
iisullarla aparilir [1,15,16-19]. Oksor hallarda termokimyoavi tiisuldan istifado edorok ¢otin
parcalanan anomal neft emulsiyalarinin susuzlasdirilmasi tomin olnur [1,17]. Bir gayda olaraq bu
isul istilik amili ilo yanagi miixtalif reagent-deemulqatorlardan istifado olunmagqla todbiq edilir.
Umumiyyatlo, deemulsasiya prosesi zamani minimum deemulqator sorf etmoklo maksimum
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susuzlagdirilmis neftin alinmasi1 tomin edilmolidir. Sadalanan proselor yanacaqdan somaroli
istifado edilmosi, qurgu vo avadanliglarin saz saxlanmasi sortlori daxilindo aparilmalidir.
Emulsiyalar1 ¢ox da yiliksok olmayan temperaturlarda qizdirmagla deemulsasiya prosesi
aparilmalidir. Ciinki, temperaturun yiiksolmosilo hom yanacagin sorfi artacaq, hom do qizdirict
qurgularin (sobalarin) buraxma qabiliyyati azalacaq, eyni zamanda qiymotli olan yiingiil
karbohidrogen fraksiyalarinin itkisi do yiiksolocok

Magsad: Kimyovi reagentlorin totbiqi ilo Muradxanli neftin noglo hazirlanmasi  vo noqlindo
somaraliliyin artirilmasi.

Metodlar: Aparilmis laboratoriya todqiqatlart “Reotest-2” viskozimetrindo miixtolif tempe-
raturlarda hoyata kegirilmisdir. Anomal neftlordo struktur omologolmonin qarsisini almaq vo
reoloji xassolori tonzimlomok magsadilo depressator kimi yerli xammallar osasinda alinan
“Alkan - 318” deemulgatorundan istifado edilmisdir.Yiiksok 6zlulukli neft kimi “Muradxanli”
neftindon istifado olunaraq onun reoloji xassolorini todqiq etmok maogsadilo siaqlar
aparilmigsdir.Muradxanli yatagindan gétiiriilmiis neft niimunasinin sixliq, doymus buxar tozyiqi,
kiikiird, parafin, asfalten vo qotranlarin miqdar1 vo donma temperaturu kimi keyfiyyast
gostaricilorini oks etdiron parametrlorin toyin olunmus qiymaetlori miivafiq olaraq 890 kq/ms; 120;
0,3 %; 7,2%; 0,72 %; 16 % va 16°C togkil etmisdir. Hazirda modonlords deemulqgator kimi
“Disolvan-4411” reagentindon istifado edorok neft emulsiyalarinin susuzlasdirilmasi prosesi
hoyata kecirilir. Bunun ii¢lin miixtolif sulagsma doracali neftlor reagentin verilon sorflorindo
dozalasdirildigdan sonra, yoxlama niimunolori gotiiriilmiisdiir. Todqiqatlar aparilan zaman
temperatur 20, 40, 60 °C olmagla eyni saxlanilmisdir. “Butulka testi” lisulu ilo zamndan asilt
olaraq dayaniqli su-neft sistemindon ayrilan suyun miqdarina gor1 neft emulsiyalarinin
deemulqator vasitasilo deemulsasiyasinin samoraliliyi qiymatlondirilmigdir. Dina-Stark iisulu ilo
xam neftds olan suyun miqdar toyin olunmusdur. Xisusi 6l¢iilii ayrici sliso qifdan istifado edorok
par¢alanma zamani ayrilan suyun miqdarint doqiq toyin miimkiindiir.Todqiq edilon emulsiyalar
termokimyovi islondikdon sonra ¢6kdiirmoys qoyulmusdur. Miiayyan zaman intervalindan sonra
suyun neftdon ayrilmasi — ¢Okmosinin dinamikasina nozarot edilmisdir. Neftdo qalan suyun
miqdari (%-19) asagidaki ifads ilo hesablanmisdir.

4
W =—-100
L-’EI

20 vo 40 °C temperaturlarda neft emulsiyalarm reagent vasitosilo susuzlagdirma prosesinin
somaraliliyi ¢ox asagi oldugu iiciin yalmz 60°C temperaturda aparilan deemulsasiyasinin
naticalori tohlil edilmigdir.

Codval 1-do  neft niimunosinin -5, 0, 10 ve 20'C temperaturlarda reagentsiz vo reagent ilo
aparilmig reoloji tadqiqinin naticolori 6z oksini tapmisdir. Laboratoriya sinaglart “Alkan -318”
reagentinin sorfinin 200; 300 vo 400 g/t qatiliglarinda aparilmisdir. Neftin reoloji xassalorino
reagentin tosirini tohlil etmoklo reagentin alava olunmasi ilo onun qatilig1 va siirat qradiyentindon
asil olaraq miixtalif sokilds reoloji parametrlorin deyismosin tosiri milsyyan olunur. Bels ki, -5°C
temperatur, 300 g/t qatiligli reagent sorfindo biitiin siirat qradiyentlorinde neftin reoloji
xiisusiyyotlorino tosiri daha qonastboxs oldugu milsyyon olunmusdur. Bels ki, -5C temperatur,
300 g/t qatiliql reagent sarfinda biitiin siirat qradiyentlorinds neftin reoloji xiisusiyyatlorina tosiri
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daha qonaotboxs oldugu miioyyon olunmusdur. Yiiksok parafinli neftlori qizdiran zaman
torkibindo olan yiliksokmolekullu birlosmolorin, o ciimlodon parafinin struktur qurulusunun
pozulmast il sistemin xususiyyatlorinin doyismasi vo temperaturun azalmasi ils parafinin struktur

“gofosi”-nin yenidon barpa olmasi malumdur.

Cadval 1 “Muradxanli” omtoo neftinin reagentsiz vo reagent ilo reoloji todqiqatlarinin naticolori

Sinaq temperaturu, °C
¥, s -5 0 10 20
T ,Pa | u, Pas T,Pa | wPas |[1,Pa | wPas |1,Pa | u, Pas
Reagentsiz
0,33 463,65 1391,08 219,18 664,18 - - - -
0,6 606,96 1011,6 219,18 365,30 - - - -
1,0 632,25 632,25 227,61 227,61 53,73 53,73 2,98 2,98
18 700,85 444,91 250,34 139,96 59,7 33,16 4,77 2,65
3,0 800,0 266,67 270,57 91,83 59,7 19,90 4,77 1,59
54 840,4 155,63 320,35 59,03 59,7 11,05 7,76 1,43
9,0 950,0 105,55 360,78 40,05 62,68 6,96 11,94 1,32
16,2 1100,0 67,90 387,78 23,93 62,68 3,86 11,94 0,73
27,0 1184,2 43,85 413,07 15,29 64,47 2,38 14,92 0,55
48,6 1290,0 26,54 531,09 10,92 71,64 1,47 23,88 0,49
81,0 1451,6 17,92 632,25 7,80 95,52 1,17 34,62 0,42
145,8 1528,0 10,48 826,14 5,66 137,31 0,94 50,74 0,34
243,0 - - - - 179,1 0,73 89,55 0,36
4374 - - - - 274,62 0,62 149,25 0,34
Reagentls (200 g/t)
0,33 396,21 1188,74 210,75 632,31 - - - -
0,6 396,21 660,35 219,18 365,30 - - - -
1,0 429,93 429,30 227,61 227,61 14,92 14,92 1,79 1,79
18 547,95 304,41 300,02 166,66 23,88 13,26 2,98 1,65
3,0 650,16 216,72 328,77 109,59 23,88 7,96 2,98 0,99
54 840,4 155,63 379,35 70,25 23,88 4,42 5,97 1,10
9,0 950,4 105,50 390,08 43,08 29,85 3,31 5,97 0,66
16,2 1100,0 67,90 387,78 23,93 38,80 2,39 11,94 0,73
27,0 1150,2 42,60 413,07 15,29 47,46 1,76 11,94 0,44
48,6 1222,4 25,15 531,09 10,92 59,7 1,22 22,68 0,46
81,0 1451,6 17,92 632,25 7,80 77,61 0,95 35,82 0,44
145,8 1528,0 10,48 826,14 5,66 119,4 0,81 50,74 0,34
243,0 - - - - 173,13 0,71 89,55 0,36
437,4 - - - - 268,65 0,61 137,31 0,31
Reagentlo (300 g/t)
0,33 337,2 1011,70 118,02 354,09 - - -
0,6 354,06 590,10 134,88 224,80 - - -
1,0 404,64 404,64 143,31 143,31 13,73 13,73 1,79 1,79
18 421,50 234,16 151,74 84,30 23,88 13,26 1,79 0,99
3,0 500,23 166,71 165,2 55,07 23,88 7,96 1,79 0,59
54 601,25 111,33 202,32 37,46 23,88 4,42 2,98 0,55
9,0 650,69 72,29 261,33 29,03 32,83 3,64 11,34 0,26
16,2 730,40 45,09 362,49 22,37 41,79 2,58 11,34 0,70
27,0 790,60 29,28 404,64 14,98 47,76 1,76 11,34 0,42
| PAHTEI
I 112 PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




ISSN: 1609-1620, E-ISSN: 2674-5224

PAHTEI

REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

VOLUME 17 ISSUE 06 2022

48,6 900,60 18,53 518,44 10,66 59,70 1,22 11,94 0,24
81,0 1069,6 13,20 615,39 7,59 77,61 0,95 23,88 0,29
145,8 1298,8 8,90 809,28 5,55 113,43 0,77 35,82 0,24
243,0 - - - - 149,25 0,61 47,76 0,19
4374 - - - - 220,89 0,50 83,58 0,19
Reagentlo (400 q/t)

0,33 227,61 682,89 168,6 505,85 - - - -
0,6 295,05 491,75 177,03 295,05 - - - -
1,0 311,91 311,91 193,89 193,89 23,88 23,88 1,79 1,79
1,8 370,92 206,06 202,32 112,40 41,79 23,21 2,98 1,65
3,0 379,35 126,45 210,75 70,25 44,77 14,92 4,17 1,39
5,4 475,25 88,01 244,47 45,27 53,73 9,95 7,16 1,32
9,0 550,23 61,14 265,54 29,50 62,68 6,96 11,33 1,26
16,2 691,26 42,67 341,42 21,07 62,68 3,86 17,91 1,10
27,0 900,01 33,33 404,64 14,98 64,47 2,38 17,91 0,66
48,6 1220,0 25,10 547,95 11,27 83,58 1,72 23,88 0,49
81,0 1680,8 20,75 792,42 9,78 89,55 1,10 39,99 0,49
145,8 1910,0 13,10 927,28 6,36 143,28 0,98 53,73 0,36
243,0 - - - - 202,98 0,83 89,55 0,36
4374 - - - - 322,38 0,73 161,19 0,36

Yiiksok parafinli neftloro az miqdar reagentlor ilo tosir etdikdo struktur “qgofosin” borpa
olunmasinin qarsist alinir. Yiksok oOzlilkli neftlorin hazirlanmasi vo noglindo  kimyovi
reagentlordon istifado etmokls enerji vasaitlorina gonast etmok miimkiindiir.Hazirda Respublikada
“Alkan-318” deemulqatorundan istifado edorak neftin susuzlagdirilmasinin aparilmasi qonaotboxs
hesab olundugundan bu deemulqatorunun neftlorinin hazirlanmasi vo naqli prosesi iigiin kompleks
tosiro malik oldugu qobul edilmisdir. Reoloji miirokkob neftlorin struktur-mexaniki xassolorini
tonzimloyon “Alkan-318” reagent-deemulqatoru neftin keyfiyyotli hazirlanmasin1 vo noglinin
yaxsilagdirilmasini tomin edir. Neft emulsiyalar1 miirokkob heterogen va polidispers sistemlorinin
tipik niimunosi olaraq onlara moxsus asas fiziki-kimyovi xassolordon xtiisusilo 6zliiliiklo yanasi
sulagma doracasi ilo daha c¢ox xarakterizo olunmasi son illor aparilan todgiqatlardan molum
olmusdur [38, 39, 40]. Mosolon, son islonmo morholosindo, ilkin sulasmasi 22 % olan
“Muradxanli” yataginin y1gim ¢onindon gétiiriilmiis yliksok 6zliliiklii qarisiq neft asasinda 30, 40,
50, 60, 70 vo 80 % sulasma doracalorino malik olan siini olaraq yaradilmis emulsiyalarin 20, 40
C temperaturlarda “Reotest-2” viskozimetrindo reoloji sinaqglar aparilaraq sulasmanin 22-80
% araliginda sistemin 6zliiliiyliniin artmas1 miisahido olunur vo 80 % sulasma doracasi neftin su
ilo doyma hoddi hesab oluna bilor. Belo ki, siirlismo gorginliyinin siirat qradiyentinden asilt
olaraq koskin azalmaga baslamasi bu sulasma dorocasindon etibaron miisahido olunur.Yuxarida
verilon 22, 30, 40, 50, 60, 70 vo 80 % sulasma dorocolorindo neftlorin deemulsasiyasi-
susuzlasdirilmasina baxilmisdir [ 39, 40, 52].

Asagidaki soraitlords verilon emulsiyalarin susuzlasdirilmasi prosesi todqiq edilmisdir:

— deemulqatorun sorfi, g/t — 200, 300, 400, 500, 600
—  tozyiq, kq/sm’ -1

— temperatur, °C — 20, 40, 60

— deemulsasiya vaxti (tocriibolorin miiddati), doq — 60-240

Susuzlasdirma doaracasinin deemulgatorun sarfindon asililigini oks etdiron qgrafiklor muxtolif
sulagma doracalorine malik olan neftlorin reagentlo deemulsasiya prosesinin tadgiginin
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naticalorina asason qurulmusdur. Sulagsma doracasi artdiqca neftlorin susuzlagdirma doracasi
yiiksalir. Tohlillorin naticesi olaraq ilkin sulagsmasi 22 % olan neftlorin hotta reagentin sorfinin
600 g/t -maksimal qiymatinda do belo susuzlasdirma doracasinin kondisiya haddindon ¢ox asagi
olub 93 % toskil etdiyini demok miimkiindiir. Anoloji naticalaor neftlorin sulasmasinin 30, 40, 50
% hallarinda da miisahido olunmusdur. Reagent sorfinin asas sobobi verilon sulasma doracali
neftlorin susuzlasdirilmasi onlarin keyfiyyatli hazirlanmasina qoyulan tolabe-qaliq suyun 1 %-
don ¢ox olmamasi sortina cavab vermomesidir.  Reagent sorfi iso iqtisadi baximdan
maqsadouygun hesab olunmur. 70% sulasma doracsli neftlorde susuzlasdirilma doracasinin 99 %-
don ¢ox olmasinin reagentin sorfinin 600 g/t qiymatindo miisahido edilmisdir,vo bu, neftlor ii¢lin
galiq suyun miqdarina qoyulan tolobo cavab verir. Todqiq edilon “Muradxanli” neftindo suyun
miqdar1 toxminan 80 % oldugu ii¢iin, reagentin sorfi toqribon iki dofoyadok azalaraq 300-350 g/t
togkil edir. Bu emulsiyalardan susuzlasdirilma prosesinin siiratlondiyini gostorir. Deemulsasiya
prosesinin samaraliliyi neftin torkibindoki su fazasinin miqdar1 vo onun disperslik doracesindon
cox asili olmasini neft emulsiyalarinin dayanigliginin onlarin parcalanmasini tomin edon reagent-
deemulqatorun sorfinin xarakteristikasindan vo sulasma doracesindon asililiginin tohlili gdstarir.
Reagent-deemulqgatorun totbiq olunmasi ilo aparilmis deemulsasiya prosesi deemulqator
torofindon parafin, qatran, asfalten-tobii stabilizatorlarin par¢alanmasi vo onlarin neft-su
sorhaddinds adsorbsiyasi ilo bagli oldugu tiglin suyun migdarinin 80 %-o qodor artmasi reagentin
sarfina giiclii tosir edirak onu, demak olar ki, iki dofoyadok azaldir. Belolikls, aparilmis todqiqat
islorinin imumi naticoloring osason deemulsasiya olunan neftlordo suyun miqdarinin artmasi ilo
reagent-deemulqatorun sorfinin azalmasin1 demok miimkiindiir. Odur ki, reoloji miirokkab
neftlorin susuzlagdirilma prosesinin somoroaliliyini  azaltmadan hazirlanan neftin sulagmasini
doyma haddine yaxinlasdirmaqgla totbiq olunan deemulqatorun sorfini bir ne¢o dofo azaltmaq
mumkundur.

Notica: Muradxanlh yatagindan gotiiriilmiis agir neft niimunosinin fiziki-kimyovi paramertlori
olan sixliq, doymus buxar tozyiqi, kiikiird, parafin, asfalten vo qatranlarin faiz miqdar1 vo donma
temperaturunun qiymati miioyyon edilmisdir. Bu qiymatlor uygun olaraq 890 kq/ma; 120; 0,3 %;
7,2%; 0,72 %; 16 %; vo 16°C togkil etmisdir. Laboratoriya soraitindo  “Reotest-2”
viskozimetrinin komoyilo agir neft niimunosini -5,2,10 vo 20°C temperturlarinda reagentsiz vo
“Alkan-318” reagentinin 200,300 vo 400 g/t qatiliglarinda siiriisma siiratinin siirat qradiyentindon
asililig todqiq edilmisdir. Molum olmusdur ki, reagentin gatiligi artdiqca tosir effekti yiiksolir.
Reagentin neft nlimunasinin donma temperaturuna tasiri dyronilmis vo miioyyon edilmisdir ki,
“Alkan-318” —in sorf normast 300q/t oldugu halda, neftin donma temperaturu +5°C-ys kimi
azalir. Sulagma doracasi 22, 30, 40, 50, 60, 70 vo 80% olan neft niimunosinin deemlsasiya prosesi
todqiq edilmisdir. Deemulqator kimi “Disolvan-4411”-in 200, 300, 400, 500 va 600 g/t
qatiliglarindan istifado olunmusdur. Molum olmusdur ki, sulasma dorocosi artdiqca neftin
susuzlagdirma doracasi yiiksolir. Proses 20, 40 vo 60°C temperaturlarda aparilmigdir. On yaxsi
effekt sulasma dorocosi 70 olan niimunads miisahido edilmisdir. Bu zaman galiq suyun miqdari
1% olmusdur.
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ABSTRACT

Purpose of the research: The article contains an analysis of the comparative analysis of the labor
market of the Republic of Azerbaijan with foreign countries. The state of the labor market and
employment problems are extremely relevant for the country's economy, which needs to protect
and effectively use existing labor potential. Without it, it is impossible to move forward through
market reforms and fully integrate into the system of international economic relations, where the
decisive condition for the country's competitiveness is a highly skilled, mobile workforce
interested in production results and a high quality workforce.

Research method: Synthesis, research methods were used in the article.

Results of the research: The labor market and employment have a special place in the system of
market relations. Most of the economic, social and demographic events that take place directly or
indirectly in a market economy fully or partially reflect the processes taking place in the labor
market. It is in the labor market that labor is acquired. At present, due to a certain redistribution of
responsibilities in the field of social labor relations between the authorities, it is necessary to
consider the system of public administration of employment.

The formation of the labor market is considered to be one of the most difficult issues in
transitioning to a market model of economic development. In modern economic literature,
improving the quality of the general workforce, increasing the efficiency of labor use, and
encouraging the field and regional movement of workers are related to the emergence of the labor
market.

Labor market regulators create unique conditions to meet the personal and social needs of the
employer and the employer.

The use of regulators does not mean the complete elimination of labor market inequalities and the
elimination of disputes arising out of workers' actions. The basis for this is the possible
spontaneous form of labor movement. The role of the state regulator is to alleviate the crisis that
could lead to devastating consequences by developing a softening of labor market demand, a
supply-demand balancing phenomenon.

Any sphere of activity, first of all labor activity can not be done without any motive. Because the
activities of individuals, social groups, political parties are associated with certain needs, the
system of socio-economic interests. These have different levels of role in the lives of workers and
social groups. One of the important issues is that the necessary relations between them should be
established in specific labor situations. Motives are the main mechanism, motivator and coercive
tool in the beginning and implementation of labor activity. It should be noted that motives are the
regulator of employee behavior.
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The purpose and strategy of labor behavior depends on the set of alternatives chosen by each
individual, the employee. These alternatives depend on the employee's desire to secure certain
interests within their status.

The labor behavior of the members of the society is determined on the basis of various internal
and external driving forces that interact. Internal driving force refers to needs and interests,
desires and aspirations, values and tendencies, ideals and motivations. All this forms the structure
of complex social processes, motives for labor activity. Motive is used in the French sense of
action, it is the driving force for the realization of certain needs of the individual, social groups,
human beings.

The meaning of economic restructuring requires the following.

Formation of long-term interest of employees in renewing and increasing production capacity,
ensuring the optimal ratio between savings and consumption, development of regulatory
mechanisms in the production process - norms and standards, as well as new rules and laws. One
of the most important is the purposeful formation and development of labor motives. Strong labor
motivation

In order to form it, it is necessary to eliminate the personal material needs of the employee in the
sense of labor in meeting the needs of the employee. That is not taken into account. In resolving
the crisis in the labor sphere, one can find groups that not only harm the interests of other groups,
but also try to pursue their own interests by harming the interests of society as a whole. Therefore,
the society should develop the motivation of high-productivity work at the state level. It is
impossible to get out of the crisis without the regulatory role of the state. Motivation of labor
activity motivates people to work, social production, joint work. Motivations are strong

by turning it into a means for people to meet their own needs. Demand, based on material needs,
has a strong impact on people's behavior. Needs, interests and values influence social relations
and guide them.

Therefore, the interaction of needs, interests, values is of particular importance in social relations
and research. These issues are related to economic relations. The concept of demand is a
multifaceted category in terms of its essence, dynamics, real content and the sciences it studies.
The needs of employees are very diverse, where several needs are combined. Social research has
shown that all complex human acts, actions and norms of an employee's labor activity are
integrated into the labor process, and all this belongs to the category of behavior. These are
human activities and life activities

depends. Determines the direction and vector of the human factor in the labor collective.

Creates conditions for intensive activities. The more the labor activity of employees corresponds
to the size and tendencies of the labor collectives to the interests and personal interests of each
party, the more the negative aspects of labor behavior decrease and the more the positive
tendencies increase. The complex nature of labor behavior is the interaction of subjects and
communication factors

is the resulting movement and behavior. Therefore, we can say that labor behavior is a
consciously selected activity and behavior of employees. That is, the labor behavior of employees
is the process of adapting their conditions to the standard requirements and reality.

Motivation of high-productivity labor activity, along with ensuring the normal labor activity of
the employee, ensures the growth of social values in the structure of labor activity, the formation
of new labor activity and ethics. Motivation theories, while complex, are ambiguous and
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multifaceted. There are many different theories about motivation. The theories of the following
authors are distinguished from modern theories.
Keywords: Republic of Azerbaijan, labor market, national economy, market economy

AZORBAYCAN RESPUBLIKASININ OMOK BAZARININ XARICI
OLKOLORLO MUQAYISOLI TOHLILI

!Aytac Hiiseynli, >Miisravan Oliyev

! Azorbaycan Dovlot igtisad Universiteti, ‘Beynolxalq Magistratura vo Doktorantura Morkozi,
magistr, *““Iqtisadiyyat “fakultosinin dekan miiavini, %iqtisad elmlori namizadi, “dosent

Email: * haytacc97 @gmail.com, 2 mushravan.aliyev@unec.edu.az

XULASO

Todqgiqatin Mogsadi: Mogqalodo Azorbaycan respublikasinin omok bazarinin xarici Olkolorlo
miiqayisali tohlili haqqinda tohlil 6z oksini tapmisdir. Omok bazarmin voziyyoti vo ohalinin
mosgullugu problemlori mévecud amok potensialinin qorunmasi, vo somorali istifadasi ehtiyaci ilo
tizlogon 6lko igtisadiyyati {i¢iin son doroco aktualdir. Bunsuz bazar islahatlar1 yolu ilo irolilomasi
va beynalxalq iqtisadi miinasibatlor sistemine tam inteqrasiyasi qeyri-miimkiindiir, burada 6lkenin
rogabotgabiliyyotli olmasinin holledici sorti yliksok ixtisasli, mobil is¢i qiivvosi istehsal
naticaloring maraq gostarir va yiiksok keyfiyyatli is¢i qlivvasidir.

Todqgigatin metodu: Moqalado sintez, arasdirma todqiqat metodlarinda istifads edilmisdir.
Tadgiqatin naticalori: Bazar miinasibatlori sistemindo omok bazari va shalinin maggullugu xiisusi
yer tutur. Bazar iqtisadiyyatinda birbasa vo ya dolayisi ilo bas veron iqtisadi, sosial, demoqrafik
hadisalorin oksoriyyati tam yada qismon omok bazarinda gedon proseslori oks etdirir. Mohz omok
bazarinda is¢i qlivvasinin alqis1 bas verir. Hal-hazirda hakimiyyot orqanlari arasinda sosial omok
miinasibotlorinin holli sahosindo vozifalorin hocminin miisyyon bir yenidon bdliisdiiriilmosi
sobobindon moggullugun dovlat idaraetma sistemini do nozordon kegirmok lazimdir.

Iqtisadi inkisafin bazar modelino kegidin on c¢otin problemlorindon biri amok bazarmin
yaradilmasidir. Bugiinkii iqtisadi odobiyyatda iimumi is¢i qiivvesinin keyfiyyatinin yiiksoldilmosi,
omokdon istifadonin somaraliliyinin artirilmasi, isgilorin saha vo cografi harokatinin
hovaslondirilmasi biitiin bunlar omok bazarinin yaranmasi ilo baghdir.

Omok bazari tonzimloyicilori amok talobi vo toklifinin soxsi vo sosial ehtiyaclara cavab vermosini
tomin etmok ti¢lin unikal ssenarilor yaradir.

Tonzimloyicilordon istifado omok bazarinda pozuntularin tam aradan qaldirilmasi vo iscilorin
horokotlorindon irali golon ziddiyyatlorin aradan qaldirilmasi demok deyil. Isci horokatinin
gozlonilmoz formasi burada osasdir. Dovloet tonzimlayicisinin rolu omok bazarinin sixligini
azaltmaq, tolob-toklif tendensiyasini togviq etmoklo folakotli noticolora sobab ola bilocok béhran
vaziyyatinin qarsisini almaqdan ibaratdir.

Heg bir foaliyyat sahosi, ilk ndvbads, mogsadsiz hoyata kegirilo bilmoz. Clinki ayri-ayr1 soxslorin,
sosial qruplarin, siyasi partiyalarin foaliyysti miioyyan ehtiyaclar, sosial va iqtisadi maraqlar
sistemlori ilo baghidir. Onlar miixtolif soviyyolords is¢ilorin vo sosial qruplarin hoyatinda rol
oynayirlar. Mithiim mosolo ondan ibaratdir ki, onlar arasinda lazimi slage miioyyan is soraitindo
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qurulmalidir. Motivasiya omok foaliyyotina baslamaq vo hoyata kec¢irmok iiciin vacib,
hovoslondirici vo maocburedici vasitodir. Qeyd etmok lazimdir ki, motivatorlar iscilorin
davraniglarini tonzimlayanlordir.

Omok haqqr davranisinin moqsadi vo strategiyasi hor bir fordin, is¢inin se¢diyi alternativliordon
asihidir. Bu alternativlor is¢inin 6z vozifosi daxilindo konkret maraglari hoyata kecirmok
istoyindon asilidir.

Comiyyat tizvlorinin zohmotkes davranisi onunla garsiliglt alagodo olan miixtolif daxili vo xarici
stimullarla miioyyon edilir. Daxili horokotverici qiivvo ehtiyac vo maraqlara, istok vo istokloro,
doyarlora vo meylloro, ideyalara vo motivasiyalara aiddir. Biitiin bunlar miirokkab sosial prosesin
strukturunu, omok foaliyyatinin stimulunu togkil edir. Magsad fransizca proses monasinda islonir,
fordlarin, sosial qruplarin, insanlarin miioyyan ehtiyaclarini 6domok {igiin harokatverici qlivvadir.
Iqtisadi yenidonqurma konsepsiyasi asagidakilari tolob edir.

Iscilorin mohsuldarligin yenilonmosina va artirilmasma uzunmiiddatli maraginin yaradilmast,
gonast vo istehlak arasinda optimal tarazligin tomin edilmosi, istehsal prosesindo tonzimlomo
mexanizmlarinin - prinsip va standartlarin, eloca do yeni qayda vo qaydalarin islonib hazirlanmasi.
On vaciblorindon biri zohmotkegliyin mogsodyonlii  formalagdirilmasit vo inkisafidir. Onu
formalasdirmaq tiglin is¢inin tolobatinin 6donilmasinde omok monasinda is¢inin soxsi maddi
ehtiyaclarini aradan galdirmaq lazimdir. Bu nozoro alinmir. ©Omok sferasinda yaranmis béhranin
hallinds nainki diger qruplarin menafeyino zarar vuran, hatta biitovliilkde comiyystin menafeyina
zaoror vurmagla 6z monafelorini hoyata kegirmoyo calisan qruplara rast golmok olar. Ona goro do
comiyyot yiikksok mohsuldar omoyin motivasiyasini dovlot soviyyosindo inkisaf etdirmalidir.
Dovlotin tonzimloyici rolu olmadan bohrandan ¢ixmaq miimkiin deyil. ©mok foaliyyatinin
motivasiyast insanlart omays, ictimai istehsalata, birge amoya hoveslondirir. Maddi ehtiyaclara
osaslanan tolob insanlarin davraniglarina giiclii tosir gostorir. Ehtiyaclar, maraglar vo doyorlor
sosial miinasibatlora tasir edir vo onlar1 istiqgamatlondirir.

Buna goro do sosial miinasibotlordo vo todqiqatlarda ehtiyaclarin, maraqlarin, doyorlorin qarsiliqh
olagosi xiisusi shomiyyot kosb edir. Bu masalalor iqtisadi olagelorlo baghdir. Tolob anlayisi
mahiyyati, dinamikasi, real mozmunu vo dyrondiyi elmlor baximindan ¢oxsaxoli kateqoriyadir.
Iscilorin ehtiyaclart c¢ox miixtolifdir, burada bir nego ehtiyac birlasir. Sosial todgiqatlar
gostormisdir ki, is¢inin biitiin miirokkob insan horokatlori, horokatlori vo omok foaliyyoti normalari
omok prosesing inteqrasiya olunur va biitiin bunlar davranis kateqoriyasina aiddir. Bunlar insan
foaliyyoti vo hoyat foaliyyotindon asilidir. ©mok kollektivindo insan amilinin istigamotini vo
vektorunu miioyyan edir.

Intensiv faaliyyat iigiin sorait yaradir. Is¢ilorin amok faallig1 omok kollektivlorinin 8l¢iisiing va har
bir torafin monafeyine vo soxsi monafelorino no gador uygun golirse, amok davraniginin monfi
cohatlori bir o gqodor azalir vo miisbat meyllor bir o qodor ¢oxalir. Omok davranisinin miirokkob
tobioti subyektlorin vo iinsiyyot amillorinin qarsiligh tosiridir noticosindo yaranan horokot vo
davranigdir. Buna goro do deyo bilorik ki, omok davranisi isgilorin siiurlu sokildo segilmis
foaliyyoti vo davranmisidir. Yoni iscilorin omok davranisi onlarin soraitinin standart toloblora vo
realliga uygunlasdirilmasi prosesidir.

Yiiksok mohsuldar omok foaliyyotinin motivasiyast is¢inin normal omok foaliyyatini tomin
etmoklo yanasi, amoak faaliyyetinin strukturunda ictimai doyerlorin yiiksoldilmasini, yeni amok
foaliyyotinin vo etikasinin formalagsmasini tomin edir. Motivasiya is¢iyo uzunmiiddotli tosir
osasinda isc¢iyo hovalo edilmis doyorlorin vo inkisaf maraqglarinin oriyentasiyasini doyisdirmok
liclin motivasiya niivasinin formalasdirilmast vo bu osasda omok potensialinin inkisafidir.
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Motivasiya nozariyyslori miirokkab olsa da, birmonali deyil vo ¢oxsaxoslidir. Motivasiya ilo bagh
coxlu miixtolif nozoriyyolor var. Asagidaki miislliflorin nozoriyyolori miiasir nozoriyyolordon
forqglonir.

Acar sozlar: Azorbaycan respublikasi, omok bazari, milli igtisadiyyat, bazar iqtisadiyyati

Giris: Olkodo omok bazarinin formalasmas1 90-c1 illorin siyasi va iqgtisadi transformasiyalarinin
naticosi idi. Ilkin morholodo bu proses kortobii sokilds, ganunvericilik bazasi va miivafiq
institutlar olmadigindan ¢oxsayli sosial-igtisadi problemlors yol agib. Onlardan an kaskinlori
kitlavi issizlik, amok haglarinin 6danilmoasinda gecikmolor va shalinin golirlarinin va yasayis
saviyyasinin folakotli sokildo asag1 diismasi, kdlgs va cinaystkar mosgullugun miqyasinin artmasi,
Vo s. Indiyadok sadalanan problemlorin bir goxu 6z hollini tapib. ©mok bazar1 “sivil” ¢orgivani
gobul edir, amok ganunvericiliyi tokmillosdirilir, mosgullugun miiasir formalar1 inkisaf edir,
issizlik soviyyasi azalir, shalinin hoyat soviyyasi va keyfiyyati yuksalir.

Bununla belo, miasir amak bazar1 problemsiz deyil. Olka (izro amok bazarmin problemlarindon
asagidakilar on aktual olanlardir:

- omok munasibatlorinin qurulmasi vo amok haqqinin miioyyan edilmasi Gglin 6zlinomaxsus
mexanizmloari olan kitlovi geyri-rosmi is yerlorinin mévcudlugu;

- igtisadiyyatin ehtiyaclarina uygun olmayan mosgulluq strukturu;

- avvalki problemin noticasi olaraq, amok mohsuldarligi asagi olan is yerlarinin shamiyyatli bir
hissasi var. Bu problemin digar sababi pis is soraitidir;

- ganclar arasinda igsizliyin yiiksok saviyyasi va ganclarin amoak bazarinda balanssizlig;

- igogotlran tarafindon amok ganunvericiliyino amol edilmomasi, geyri-gonastboxs amok soraiti,
omok haqqinin asagi olmasi, sosial tominatlarin olmamasi va bir sira digor Sobablordon yaranan
hoddindan artiq amoak dévriyyasi;

- omak ganunvericiliyinin nisbi ciddiliyi, amak bazarinda siiratlo doyison vaziyyats uygunsuzlugu,
habelo ganunlarin genis sokildo pozulmasi ilo 6zUni gosteran hiqug-mihafizo tacriibasinin
xususiyyatlori;

- ig¢ilorin maraqglarin1  foal sokildo midafio edo bilmoyan homkarlar ittifaqr horokatinin
formalizmi;

- iscilorin bdyiik saymin asagi hiiquqi savadliligi, habelo omok bazarinda aktiv davranis olmamasi.
Yuxarida gostorilon problemlor, eloco do 6lko omok bazarindaki bir sira digar problemlor
muoyyon etdi ki, hazirda ham ddvlot organlarinin niimayandalori, hom do elmi isgilor torafindon
somoarali masgulluq siyasatinin islonib hazirlanmasina boyiik diqqot yetirilir.

Magqsad: Azorbaycan Respublikasinin omok bazarinin xarici 6lkolorlo miigayisoli tohlil edilmasi
istigamatlori. Miasir goraitdo milli iqtisadiyyatin inkisaft istifads olunmamig vo istifads
olunmamis resurslarin olmasini tolob edir. Bunlara amok resurslar1 daxildir. Iqtisadiyyatin inkisafi
sorbost omok ehtiyatlarinin movcudlugu soraitindo bas vero bilor. Bazarda is¢i qilivvosinin
universal mosgullugu varsa, inkisaf tamamilo dayana vo ya yavas templo inkisaf edo bilor. Lakin
ohalinin tam maggulluq vaziyyasting nail olmaq miimkiin deyil. ©mak bazarinda ohalinin asagidaki
kateqoriyalarini nozordon kegirok [2, s.51]:

- birinci qrup shalinin iqtisadi cohatdon qeyri-faal hissosidir. Bu qrup nadonss iqtisadi funksiyalari
yerino yetiro bilmir. Mosolon, omok qabiliyyoti olmayan, fiziki voziyyotino goro isloyo
bilmayanlar alildir. Bu qrup iqtisadiyyatin faaliyystindo istirak etmir, ona géro do omak bazarinin
bir hissasi deyil.
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- 1kinci grup - ohalinin iqtisadi foal hissasi. Bu qrup iqtisadi foaliyyotdo foal istirak edir. Bunlar
tosarriifat foaliyyotini hoyata kecirmok iigiin fiziki gabiliyyoto malik omok gabiliyystli yasda olan
insanlardir.

Ikinci qrup milli iqtisadiyyatda mosgulluq vo issizliklo farglenir. ikinci qrup amok bazarma calb
olunan shalidir vo onun faaliyyatini miioyyon edir. ©moak bazarinin faaliyyatins tosir edon amillori
sadalayaq:

- milli igtisadiyyatin imumi voziyyati;

- omok hagqinin artimi;

- bozi pesoaloar {igiin prioritet vo ya oksina, hor hansi bir pesonin niifuzunun azalmasi,

- 6lkodo demogqrafik voziyyotin doyismosi;

- ohalinin asudos vaxtinin togkili sahosindo transformasiya.

Milli iqtisadiyyatin osas elementlorindon biri omok bazaridir. Milli igtisadiyyatin islomasi vo
inkigafi ondan asilidir. Qeyd etmok lazimdir ki, omok bazari ona bir ¢ox miixtolif amillorin tosiri
ilo bagh doyisikliklors moruz qalir.

Ohali hoyati hoyata ke¢irmok iiclin omok haqqi soklindo miikafat alarkon 6z omoyini satmaga
mocbur olur. Bu mexanizm omok bazarinin foaliyyot gostormasi liglin osasdir. ©Omok insanin
monovi, fiziki, intellektual gabiliyystlorinin mocmusu olan, fordin amok potensialini tomsil edon
xiisusi bir omtoa kimi ¢ixis edir. Isloyen iscilor isogdtiironlor torafindon 6donilir. ©mak resurslar
ticiin istonilon giymato amok bazarinda toklif oldugu kimi, omaya tolab do mdvcuddur. Omayin
odonilmasi omok bazarmnin osas gdstoriciloring aiddir. Insanin hoyat1 iigiin zoruri olan mallarin
macmusundan miioyyan edilir. Bu gostarici ondan asagi ola bilmoyacoyi amok haqqi daracasini
togkil edir. ©mok haqqinin yekun gostoricisi miixtolif amillorin tosiri altinda formalagir. Osas
amillordon biri omok bazarinda tolob vo toklifdir.

Omok haqqinin doyarinin formalagsmasina bir sira amillor tosir gostorir. Bunlara ohalinin hoyat
soviyyasi, iqtisadiyyatin sosial-iqtisadi inkisafinin vaziyyati, 6lko iqtisadiyyatinin elmi-texniki
inkisafi, omok ehtiyatlarinin bolgiisii, omok bazarinin cinslor iizro strukturu, yas strukturu daxildir.
ohalinin say1 vo s. Omok bazarinda tolob vo toklifin doyismosi ilo omok haqqinin soviyyasi vo
Olciisiindo doyisiklik bas verir.

Omoak bazarmin faaliyystine bilavasito tasir edon, az oshomiyystli olmayan ndvbati amil ixtisash
is¢1 qlivvosino tolobatdir. Bu, istehsal strukturundan, ictimai istehsalin forma vo hocmlorindon,
elmi-texniki toraqqidon, 6lks iqtisadiyyatinin inkisaf tempindon asilidir.

Omok bazarinda toklifi formalasdiran amillori adlandirag. Bu, demogqrafik komponent, minimum
omok haqqi, miioyyon pesolorin prioriteti, shalinin miqrasiyasi, shalinin dini, etnik, psixoloji
monsubiyyatino goro xiisusiyyetloridir. Dovlot vo biznes omok bazarinda tolobin subyektloridir.
Ev tosarriifatlar1 toklifin subyektloridir.

Omok bazarna tosir edon asagidaki amillore xarici vo daxili amillor daxildir. Xarici amillori
nozors alin. Bu, dovlotin maliyyo sahoasindo foaliyyeti, struktur doyisikliyi vo homginin istehsalin
azalmasi, ordunun vaziyyati va s. Daxili amiller ohalinin miqrasiyasi, demogqrafik bohranlar vo ya
dogum nisbotindoki artimlar, is¢ilorin peso soristosi soviyyasi, tohsil soviyyosidir.

Noazors alman amillor yuxarida gostorilon amillorlo amok bazarindaki mévcud voziyyst arasinda
birbasa olagoni niimayis etdirir. Dovlotin foal miidaxilosi olmadan omok bazarinin mévcudlugu
mimkun deyil. D6vlot amok bazarinin inkisafina vo faaliyyatino birbasa vo dolayi tasir géstoron
mioyyon todbirlor hoyata kegirir. Bu halda ddvlstin rolu hom aktiv, hom do passiv ola bilor.
Dovlotin amok bazarinda foal siyasati ilk névbado omok miinasibatlori istirak¢ilarin qarsiliqh
foaliyyotinin tonzimlonmosi {igiin togkilati-hiiquqi vo iqtisadi todbirlorin hoyata kegirilmosindo
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Oziini gostorir. Bu, fordi omok foaliyyatinin inkisafina, issiz ohali ii¢lin mosgulluq morkozlorinin
yaradilmasina, Oziinlimasgullugun togviqind yonolmis miixtolif programlarin
maliyyalasdirilmasidir. Dovlot siyasati ig¢inin amok bazarinda rogabst qabiliyyetini artirmaq
bacariginda foal sokildo tozahiir edir. Tolim, yenidon hazirlanma va ixtisasartirma islorinin togkili,
159 gobulda komoklik, moslshat vo s. Eyni zamanda, dovlet omok bazarindaki foaliyystindo
miloyyon mogsadlor qoyur. Prioritet islomok istoyon hor bir is¢inin islo tomin olunmasi, isdon
¢ixarilan is¢ilorin yenidon boliisdiiriilmasi prosesinin siiratlondirilmasine kdmoklikdir.

Omok bazarinda dévlot mosgullugu tomin edir, kadrlarin rogabotqabiliyyatliliyinin yiiksoldilmasi
ticiin onlarin hazirlanmasi va yeniden hazirlanmasini hoyata kecirir, ohaliys sosial dostok gostarir.

Metodlar: Aktiv omok bazari siyasoti hoyata kegirilorkon asagidakilar nozors alinmalidir:

- mosgul, issiz, issiz ohalinin cinsi;

- mosgul, issiz, igsiz ohalinin yas komponenti;

- mocmu olaraq ailonin golir soviyyasi;

- ohalinin formal va geyri-rasmi masgullugunun miqyast;

- omok bazarinda beynolxalq rogabatin soviyyosi, investisiyalarin soviyyasi;

- qanunvericilik bazasindan istifads va s.

Omok bazar tizro foal dovlot siyasotinin hoyata kegirilmosi regional iqtisadiyyatin strukturunda
bas veran doyisikliklor vo transformasiyalarla ayrilmaz sokilde baghdir.

Diinya oOlkolorinin omok bazarinda insan kapitalindan hansi soviyyodo somoroli istifado
olunmasim1 miioyyanlogsdirmak iiciin insan kapitalina aid olan indeksdon istifado edilir. Bu
indeksin osasinda saglam, ixtisasli vo tohsilli mohsuldar qiivvolori formalasdirmaq qabiliyyati
dayanir. Siyahmi tortib edorkon bu simvollar 45 vo ya daha c¢ox simvoldan istifade edir. Bu
doyison biliyin, isin vo omok qabiliyyatinin miirokkobliyini oks etdirir vo insan kapitalinda
maraqli tarafloras daha yaxs1 qorarlar gabul etmays kdmok edir [2, s.25].

Tohlilin osas mogsadi kegmis vo cari investisiyalarin noticolorini miioyyon etmok vo o6lkonin
galacok ragabot monzarasini doqiq prognozlasdirmaqdir. Diinya Igtisadi Forumunun 2019-cu ilde
tortib etdiyi insan kapitali indeksinin siyahisina (diinya 6lkolori iizro) 130 6lkonin insan kapitali vo
inkisaf templori daxildir.Olkslorin ohalinin sixligin1 miioyyon etmok iiciin bu dayisen biliklorin
noticalorini vo naticolori miioyyon edir. 5 yas qrupu lizro 0 (on pis) - 100 (on yaxs1) miqyasinda
tacriiba.

- 0-14 yas - comiyyatin gonc tizvlori hesab olunur va yas qrupu iigiin tohsil vacibdir.

- 15-24 yas - bu yas qrupunun asasint gonclor toskil edir. Onlar {igiin ali tohsil, bacariq vo
vordislorin is yerinda totbiqi vacibdir.

- 25-54 yas - bu yas qrupu daha ¢ox mosgul olur. Onlar davamli dyronmo aspektlorini vo isin
keyfiyyatini qiymatlondirirlar.

- 55-64 yas - Bu qrup, heyotin on yash tizvlori, nailiyyeotlori vo davam edon is 6hdoliklorini
nozordan kegirir.

- 65 vo yuxarit - Bu qrupa ohalinin yash tizvlori daxildir vo imkanlar vo saglamliq vaziyyati
qiymatlondirilocak.

Siyahiya osasan, ilk yerlori Finlandiya, Norveg va Isvecra tutur. Ug &lko somorali vo effektiv
olmaq lg¢iin insan potensialinin 85%-ni inkisaf etdirir vo istifado edir. Bu siyahidan sonra
Yaponiya, Isve¢ vo Yeni Zelandiya golir. Azorbaycan 54-cii yerds qorarlasib. Nohayot, siyahini
Cad, Yomon vo Mavritaniya tamamlayir.
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Cadval 1. insan kapital1 indeksi-2019

i Com indeks 0 — 14 wag | 15 — 24 yas | 25 — 54 wag | 55 — 64 yag | 65 vo yuxan
Olks grupu grupu grupu grupu yag qrupu
Hesab | Sira | Hesab | Sira | Hesab | Sira | Hesab | Sira | Hesab | Sira | Hesab | Sira
Finlandiva 8586 |1 9817 |1 85335 |1 8124 |1 8390 |7 7295 |9
Norveg 8464 |2 9469 | 11 8472 | 2 8011 | 4 8534 |3 7453 |2
Isvecra 8461 |3 9576 |7 8334 | 4 8051 |2 8354 |8 7328 |7
Yaponiya 8344 | 4 9578 |6 7726 | 19 7913 | 5 8572 |1 7561 |1
Isvec 8329 |5 9325 | 14 5103 |9 8017 | 3 8458 | 4 7043 | 16
Yeni 8279 |6 9520 | 9 8225 |7 7625 17 8570 | 2 7407 | 3
Zelandiya
Danimarka | 8247 | 7 91.77 2 8189 | 8 7817 | 8 8399 |6 7404 | 4
Hollandiya | 82.18 | 8 9281 17 8370 | 3 7758 | 10 8106 | 13 6959 | 18
Kanada §195 |9 9346 | 13 7774 | 16 7761 |9 8422 |5 7305 | 8
Belgika 8159 | 10 9529 | 8 7825 | 13 7755 |11 | 7833 |27 6832 | 23

Almaniya 8155 |11 8956 | 38 7978 | 10 7839 |7 8331 |9 7354 | 6

Avstriva 81.52 2 9229 | 20 8241 | 6 7675 |15 | 79.06 | 23 7200 |1

Sinqapur 8094 |13 9581 |5 7612 | 25 7870 | 6 7517 | 39 6059 |5

Irlandiya 80.79 | 14 9587 | 4 75.84 | 29 7632 |16 | 78.16 |28 67.77 | 26

Estoniya 80.63 | 15 95.09 | 10 7735 | 18 7402 |24 [ 8298 (10 7107 113

Sloveniya 8033 |16 9290 | 16 7913 2 7530 |20 | 7704 2 7139 | 14

Fransa 8032 |17 93.07 | 15 76.00 | 26 7732 |12 | 7759 | 30 6632 | 31

Avstraliya | 80.08 | 18 9136 | 24 8256 |5 7433 |22 | 8085 |15 67.27 | 27

Birlagmig 80.04 | 19 9191 |21 7664 | 22 76.78 |14 | 79.07 |22 66.43 | 30
Kralliq

Islandiya 79.74 | 20 93.85 | 12 7963 | 11 7578 |18 [ 7462 |40 60.30 | 54

Azorbaycan | 70.72 | 54 83.18 | 68 61.65 | 87 66.66 |48 | 78.85 |24 60.93 | 50

Malti 4937 | 126 | 6l66 | 124 | 4989 | 121 | 4483 | 125 | 44.98 | 123 | 36.57 | 115
Nigeriya 48.86 | 127 | 5319 | 128 | 5658 | 105 | 4696 | 123 (4571 (122 | 3262 21
Cad 4423 | 128 | 5203 | 130 | 4438 | 128 [ 4396 | 128 | 3728 | 128 | 27.87 | 126
Yaman 42098 | 129 | 7040 | 103 | 4536 | 127 | 3325 | 130 | 25.82 | 130 | 17.79 | 130

Mavritaniya | 42.33 | 130 | 59.57 | 125 | 38.85 | 130 ([ 38.02 | 129 | 34.04 | 129 | 2421 | 128

Mbonba: “The Human Capital Report 2019” molumatlari osasinda mioallif torofindon tortib
edilmisdir.

Isci qgiivvesi dedikdo ohalinin omok qabiliyyatli hissosi basa diisiiliir ki, bura tokco iqtisadi foal
ohali deyil, hom do hazirda issiz vo is axtarmayanlar, habelo sonayeni tork etmis soxslor daxildir
Isci qiivvesinin yas haddi va sosial-demografik strukturu qanunvericiliklo miioyyon edilir. Hazirda
is¢i  qlivvosinin  ohomiyyotli hissosini togkil edon omok qabiliyyotli ohali Azorbaycan
Respublikasinin ganunvericiliyinds nozordos tutulmus asagi vo yuxari yas hoddi arasinda, yoni 15-
63, 15-60 yas arasi kisilordir.
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Omok bazar1 bazar iqtisadiyyatinin vacib elementidir. Digor bazarlardan forqli olaraq, onun
spesifikliyi ondadir ki, burada miiqavilo miinasibatlorinin obyekti insanin omok gabiliyyatidir.
Buna osaslanaraq, miilkiyyst formalarinin miixtolifliyine, is¢i qiivvesinin heterojenliyina vo
maraqlarina goro ictimai istehsal sferasinda iscilorin iso gotiiriilmosi vo istifadosi ilo bagh
comiyyotds sosial vo omok miinasibatlorinin mocmusu kimi miioyyon edilo bilor. Bazar
miinasibotlori ilkin olaraq omok bazarmin dziiniitonzimlomosini nozords tutur. Oziiniitonzimloma
mexanizminin elementlori miioyyon edilmis bazarda tolob vo toklif, is¢ilor vo igogotiironlor
arasinda rogabot vo amok haqqidir. Bu mexanizm noticosindo mosgullugun soviyyasi vo nisbati,
omak haqqunin miqdari, igsizliyin Ol¢lisii vo strukturu miioyyan edilir. Eyni zamanda, amok
bazarinda tolob dovlotin omok ehtiyatlarina istonilon qiymoto olan tolobinin mocmusudur vo amok
bazarinda toklif isa is¢ilorin amok ehtiyatlarinin biitiin miimkiin qiymatlarlo mocmu taklifidir [6].
Simal 6lkolori (Isveg, Finlandiya, Norvec) biitiin votondaslar iiciin fordi tohfolor hesabina deyil,
dovlatin imumi golirlori hesabina maliyyalogdirilon genis sosial dastak sisteminin yaradilmasi ilo
xarakterizo olunur. Bu sistemin moqsodi osas sosial miavinotloro borabor ¢ixis yolu ilo
boraboarsizlik vo borabersizliyi azaltmaqdir. Isve¢ vo Norveg kimi olkolordo aktiv dévlot
mosgulluq siyasatlori issizlora dostok ilo birlikdos issizliyin garsisin1 almaq tigiin todbirlora digqoet
yetirir. Bu 6lkalords maggulluq siyasoti dord asas elementi shats edir:

- omok haqqmnin artirilmasinda onlar arasinda inflyasiya roqabotini azaltmaq {ig¢iin az golirli
miiossisalori  dostoklomoyos vo yiiksok golirli sirkotlorin  monfootini cilovlamaga yonolmis
mohdudlasdirict fiskal siyasat;

- sahibkarin maliyys vaziyystindon vo ya sirkstin sonaye monsubiyystindon asili olmayaraq
borabor omok ti¢lin barabor 6doniso nail olmaq mogsadi giidon amok hagqinin homroayliyi siyasati;
-yeni is yerlorinin, habelo kadrlarin hazirlanmasi vo yenidon hazirlanmasi markozlorinin
yaradilmasinin stimullasdirilmasi;

- iqtisadiyyatin asag1 iqtisadi gostericilora malik, lakin eyni zamanda miihiim sosial problemlorin
hallini tomin edon saholorinds selektiv (selektiv) dastok [1].

Kontinental Avropa 6lkelorindan forqli olaraq, Boyiik Britaniyada omok bazarinin tonzimlonmasi
dovlotin vo homkarlar ittifaglarinin minimal istiraki ilo hoyata kegirilir. Isogdtiiron omok
miigavilasinin sortlorini gazanc, is soraiti vo ya is vaxti vo s. Biitlin omok miibahisalorino hakimlor
vo andl iclasgilar is¢i ilo igsogotiiron arasinda fikir ayriliginin sobab vo soraitini hortorofli arasdirib
gorar gobul etdikdo mohkoma tocriibasi ¢orcivosindo baxilir. Bu sistem Britaniya tarixi boyu
inkisaf edib vo bu giin do istifado olunur. Bu 6lkoado sosial sigorta sistemi issizlik dovriindo golir
soviyyosini saxlamaq iiclin genis imkanlar yaradir. Dovlot torofindon votondaslara verilon
miiavinatlor, asason, isogotiironlorin vo is¢ilorin icbari sigorta haqlart hesabina maliyyolosdirilon
dovlot milli siforta programi corcivesindo verilir. Issizliyo goro ddenislor bir il orzindo isini
itirmis vo aktiv sokildo yeni peso axtarisinda olan vatondasin sigorta haqlar1 hesabina ddonilir. ilin
sonunda issiz soxs miiavinotdon xeyli az olan sosial miiavinot ala bilor. Dovlot proqramlart ilo
yanasi, bu 6lkado maliyyo institutlar1 torafindon toklif olunan miixtalif slava igsizlik sigortasi
sxemlorindon getdikco daha cox istifado olunur. Boylik Britaniyada peso hazirligi boyiik
ohomiyyat kasb edir, gonclor {igiin proqramlar va issiz yetkinlor {igiin tohsili vo onlarin part-time
iglorini birlosdiron proqramlar, issizloro is tocriibosi gazanmaq tiglin is veron igogdtiironlors
subsidiyalar 6donilir. Uzun miiddot igsiz olan votondaglar iigiin onlarin omok bazarma daxil
olmasini stimullagdiran proqramlar (moslohot, tolim, informasiya dostoyi vo s.) hoyata kegirilir.
Maraqhidir ki, BOyiik Britaniya holo 1988-ci ildo yeni is yerlorinin yaradilmasi layihalorini
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maliyyslosdirmokdon imtina edorok, bu vosaitlori omok bazarinda aktiv todbirlorin hayata
kecirilmosino yonoldirdi [7].

Belo ki, oksor inkisaf etmis Avropa Olkelorinde foal masgulluq siyasoti aparilir, inkisaf etmis
omok bazari institutlari, eloco do omok bazarina yonalmis peso hazirligi vo sosial sigorta sistemlori
movcuddur.

“Klassik bazar”in xarici dlkolorindo (Fransa, Almaniya, Isve¢, Yaponiya vo s.) omok haqqinin
tonzimlonmasinin osas formalar1 bunlardir:

- minimum amoak haqqinin dovlot saviyyasindo miioyyon edilmasi;

- hokumat, sahoa rohborlori vo homkarlar ittifaglar1 arasinda miiqavilo osasinda golirlorin
indekslosdirilmasinin timumi qaydasi, omok haqqinin forma vo sistemi miioyyaon edilir;

- firmalar tarif dorocolorinin vo maaslarin, olavo haqlarin vo miiavinatlorin 6l¢iisiinii miioyyon
edirlar [7].

Minimum amok haqqinin tonzimlonmasi ndviina gors iqtisadi cahatdon inkisaf etmis Slkalori iki
grupa bolmok olar:

- 1-ci qrup: minimum amok haqqinin qanunla miioyyon edildiyi dlkeslor (ABS, Kanada, Fransa,
Ispaniya, Portuqaliya va s.).

- 2-ci qrup: minimum omak haqqi soviyyasinin igogotiiranlor vo homkarlar ittifaglar1 arasinda
kollektiv miiqavilolorde miioyyon edildiyi dlkolor (Almaniya, italiya, Ingiltors, Yaponiya)

Hazirda Al &lkolorindo omok bazari sahosindo problemlorin holli yollarini miioyyen edon va
miuasir mosgulluq siyasatinin osas aspektlorini togkil edon bir ne¢o saho miioyyon edils bilor:

- gonclori, qadinlari, pensiya yasina ¢atmis votondaslart moggulluq sahosino colb etmokls igtisadi
foal ohalinin saymin artirilmast;

- gonclorin omok bazarina daha erkon daxil olmasini stimullasdirmaqla, o climlodon yash
insanlarin mosgullugda saxlanmasi yolu ilo aktiv is hoyatinin miiddotinin artirilmasi (pensiya
yasinin agagi salinmasi, erkon pensiyaya ¢ixmamasindan imtina, ¢evik moggulluq formalari vo s.);
- sosial sigorta sisteminin, o ciimlodon issizlikdon sigortanin doyisdirilmosi yolu ilo issizlorin
omok bazarina daxil olmasinin stimullasdirilmast;

- miqrasiya siyasotini vo onun Al &lkolori vo digorlori arasinda horokot azadhigmnin tomin
edilmosino ydnolmosini doyisdirorok Avropa Ittifaqr daxilinde is¢i qiivvesinin mobilliyinin
artirilmasi [7].

Yeni is¢i qlivvesinin adi igo gotiiriilmesi istehsalin genislonmosi vo ya iqtisadi vaziyyatin
yaxsilagmas1 halinda hoyata kegcirilir. Bu iso gobul yeni iso qobul edllmls is¢inin pensiyaya ¢ixana
godor eyni miiossisado daimi islo tomin olunmasia zomanot vermir. Ustolik, bu is¢i istonilon vaxt
vo har hansi sobobdon, xiisuson do iqtisadi sixintili dovrlords isdon ¢ixarila bilor.

Bu forma miiossisoys igo gotiiriilon is¢ilorin hom komiyyat, hom do keyfiyyat torkibini sorbast vo
tez tonzimlomoyo imkan verir. Basqa bir ¢evik forma, ovvallor isdon ¢ixarilan ig¢ilorin yenidon iso
gOtiirtilmosi vo ya yeni sortlorlo igo gotiiriilmosidir. Bu forma ovvallor do mévcud idi, lakin ona
miiraciot edon Omiirlikk mosgullugu olan miiossisolor isdon c¢ixarilan is¢ilor garsisinda hom
monavi, hom do maddi 6hdaliklor dasiyirdi.

Bu giin belo igo qobul miiossiso torofindon yenidon iso gotiiriilon isciloroa he¢ bir zomanot vo
ohdolik goyulmadan hoyata kecirilir. Onlarin oksoriyyati ovvalkindon xeyli pis sortlorlo iso
gotiiriiliir, o climlodon omok haqqi ilo baghdir. Ustolik, onlarm hor biri istonilon vaxt isdon
¢ixarila bilar.
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Noatica: ©halinin maggullugu masalalori hazirda istonilon region {igiin on aktual ohomiyyat kasb
edir. Bu baximdan sosial inkisaf proseslorinin regional xiisusiyyatlori dovlotin mosgulluq
siyasatindo 0z oksini tapmalidir. Bu, ilk ndvbadoe, regionlarda sosial gorginliyin artmasinin
garsisinin alinmasina yonolmis dovlot tonzimlomo todbirlori sisteminin formalasdirilmasi
demokdir.

Bazar iqtisadiyyatinin on miihiim elementi olan omok bazar1 is¢i qiivvasi mahsulunun normal
tokrar istehsalini vo somarali istifadosini tomin etmok ii¢lin nozords tutulmus ictimai miinasibatlor
sistemidir. Bu bazar sosial ehtiyaclarin strukturuna vo miilkiyyot formalarina uygun olaraq ondan
istifadonin somorsliliyi meyar1 osasinda iqtisadiyyatin saho vo sektorlari, foaliyyst novlori vo
formalar1 iizro omoyin bolgiisii vo yenidon bdliisdiiriilmosi mexanizmi funksiyalarini yerino
yetirir. ©mok bazarinin ohomiyyatine golinca, qeyd etmak lazimdir ki, o, biitliin diger bazarlari,
biitlin digor resurslar1 horokoto gotirir, ¢linki burada on miihiim milli resurs - is¢i qilivvasi pesalor,
miiossisolor, regionlar vo sonayelor torafindon formalasir vo boliisdiiriiliir. Ilk névbads, onun
vasitasilo iqtisadi foal ohalinin mosgullugu tomin edilir, onun istehsal vo xidmoat sahasino daxil
olmasi, lazimi golir oldo etmok imkani yaradilir. Bazar vasitesilo lazimi miqdarda vo lazimi
keyfiyyatdo lazimi is¢i qiivvasi olan miiossisalorin iso qobulu hoyata kecirilir. Is¢ilorin roqaboti
vasitasilo bazar onlar1 pesokar bacariqlarini genislondirmayo, bacariqlarini tokmillogdirmays vo
universallasmaya hovaslondirir. Mosgulluq votondaslarin soxsi vo sosial tolobatlarinin 6donilmasi
ilo bagli qanunvericiliys zidd olmadan vo onlara qazanc (emak goliri) gatiron foaliyyatidir.
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ABSTRACT

Modern gas supply systems-complex, expensive construction of structures at considerable
distances. For the system of supply of cities and industrial enterprises, it is typical that gas
consumption is not the same. This explains why consumers use gas irregularly by months, weeks,
and days during the season. For example, in winter, gas is constantly used more than in the
summer months. In the summer months, gas consumption is reduced due to the fact that heat
networks are switched off for this period and a large number of city residents are on vacation.
During the day, as a rule, gas is used less often than at night. On cold and intense days in terms of
production, the demand for gas increases by 5-10 or more compared to the average year.To
regulate this imbalance, a reservoir is being built to provide gas left over in the summer season
and consumers with gas in winter or in unforeseen circumstances. The typical location of the
warehouse is the consumer's district. In addition, in order to ensure the direct operation of storage
facilities, it should be located, for example, in the center of a large industrial district or near a gas
processing plant.

Garadagh field is located in the south-eastern part of Absheron Peninsula, 35 km from Baku, in
the south wing of Garadagh structure. The Garadagh gas condensate field, together with the oil
strip, was put into operation in 1955 (the southern wing of the structure). 21.2 billion
m® natural and associated gas from the field during Operation, 1,595 thousand m®condensate
and 1.0 min.tons of oil extracted. The initial reservoir pressure was 39 MPa, and in 1976 the
reservoir pressure in the gas condensate field was 3.5-3.6 MPa.

Since 1975 the field was completely exhausted, its operation was suspended. In 1976, it was
decided to create an underground gas storage on the basis of a gas condensate field. The Garadagh
underground gas reservoir was established in the VII and Vlla horizons of the productive layer.

In 1978-1993, 50 wells were drilled for the establishment of the Garadagh gas reservoir. 8 the
people who make idols will become useless like them, One well was liquidated during the period
of operation. 1 well waiting on cancellation. 35 wells are in operation and 5 wells are in
observation fund.

In total, there are 219 wells in this area. 37 of these wells are in working condition. Of the 37
wells, 35 were drilled to establish gas reservoirs, and 2 wells (wells 130 and 212) were old. 8
wells are in non-operating fund. 141 wells have been liquidated. Of these, 30 wells were
liquidated during drilling and 111 Wells after exploitation. Liquidation works were carried out in
3 more wells according to the instruction (Wells No. 120, 150 and 431) and documents were sent
to relevant organizations for approval. These 3 wells are in the liquidation waiting well Fund, 5
wells are in the observation fund (420, 422, 423, 433, 451).25 which shall go forth unto the
fulfilling of the gospel.
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XULASO

Miiasir gaz tochizati sistemlori - ochomiyyotli mosafalordoki strukturlarda olan miirokkob, bahali
tikinti  kompleksdir. Sohorlorin vo sonaye miiossisalorinin tochizatinin sistemi iiglin qazin
istehlakinin eyni olmamasi tipikdir. Bu onlara izah olunur ki, istehlakg¢ilar qazi ilin fosillori tizro
aylara, hoftolors, gilino (gora) geyri-miintozom istifado edirlor. Masolon, qisda qaz daim yay
aylarindan daha c¢ox istifado olunur. Yay aylarinda istilik sobokolorinin bu dovr {iglin
sondiiriilmosi vo ¢ox sayda sohor sakinlorinin totilo ¢ixmasi sobobindon qaz istehlaki azalir.
Giindiiz, bir qayda olaraq, gecoys nisboton gaz az istifado olunur. Istehsal baximindan soyuq vo
gorgin giinlords, qazin talabi orta illik miiqayisado 5-10 vo ya daha ¢ox artir.Bu qeyri-barabarliyi
tonzimlomok {i¢lin yay movsiimiindo artiq qalan qazi vo qisda vo ya gozlonilmoz hallarda
istehlakcilart qazla tomin etmok {i¢iin anbar tikilir. Anbarin tipik yerlosdiyi yer - istehlak¢inin
rayonudur. Bununla yanasi, saxlama anbarlarinin birbasa istismarmin tomin edilmosi {igiin,
masalon, bdyiikk sonaye rayonunun morkezinds vo ya qaz emali zavodunun yaninda
yerlogdirilmolidir. Qaradag yatagi Abseron yarimadasinin conub-sorq hissosindo Baki sohorinin 35
km-do Qaradag strukturunun conub ganadinda yerlogir. Qaradag qaz kondensat yatagi neft zolagi
ilo birlikds 1955-ci ilds (strukturun conub qanadi) istismara daxil olub. Istismar zamani1 yataqdan
21,2 mlrd.m3 tabii vo somt qaz1 1,595 min.m3 kondensat vo 1,0 mln.ton neft ¢ixarilmigdir. ilkin
lay tozyiqi 39 MPa togkil edib, istismarin sonunda 1976-c1 ildo yatagin qaz-kondensat hissosindo
lay tozyiqi 3,5-3,6 MPa toskil edib.1975-ci ildon yataq tam tiikkondiyi {i¢lin onun istismari
dayandirilmigdir. 1976-c1 ildo tiikonmis qaz kondensat yatagi bazasinda yeralti1 gaz anbarinin
yaradilmas1 qorara almmisdir. Qaradag Yeralti Qaz Anbari mohsuldar qatin VII vo Vlla
horizontlarinda yaradilib.1978-1993-cii illordo Qaradag Qaz Anbarmmin yaradilmasi iigiin 50
quyu qazilmigdir. Bunlardan 8 quyu qazma vaxti logv olunmusdur. Bir quyu iso istismar
dovriindo Ilogv olunmusdur. 1 quyu logv gozloyir. 35 quyu istismarda, 5 quyu iso miisahido
fondundadir.

Umumilikda, bu orazido 219 quyu var. Bu quyulardan 37 quyu islok voziyyatdodir. 37 quyudan
35-1 qaz anbarlariin yaradilmasi tiglin qazilmis, quyulardan 2 quyu ise (130 va 212 sayl1 quyular)
kohno quyulardandir. 8 quyu foaliyyetsiz fonddadir. 141 quyu logv edilmisdir. Bunlardan 30 quyu
gazima vaxti, 111 quyu iso istismardan sonra logv olunmusdur. Daha 3 quyuda iso tolimata uygun
logv etmo islori aparilmis (120, 150 vo 431 sayli quyular) vo sonadlor tosdiqlonmok tiigiin miivafiq
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togkilatlara gondorilmisdir. Bu 3 quyu logv gozloyon quyular fondunda, 5 quyu miisahido
fondundadir (420, 422, 423, 433, 451 sayli quyular). 25 quyu iso konservasiyadadir.
Acar sozlor: Qaradag, quyu, qaz anbari, qaz-kondensat yatagi, yeralt1 qaz anbari, neft, tobii qaz.

Giris: Hal-hazirda Qaradag Qaz Saxlama Sahosindo aktiv gqaz hocminin artirilmasi mogqsadilo
yenidonqurma vo genislondirmo islori gedir. Yeni tikilmis kompressor stansiyasinin ¢ixisinda
qazin tozyiqinin 15.0 MPa-a qodor artirllmasi sayesindo mohsuldar horizontda maksimal lay
tozyiqi 19.0 MPa-a qodor galdirilmisdirdir. Ona gors do, yiiksok lay tozyiqi soraitindo yeralt1 qaz
anbarlarindan qaz sizmalarinin bas vermomasi, qrifon amalagalmonin qarsisinin alinmasi, habels,
obyektin orazisindo moskunlagmis ohalinin, sonaye vo kommunal-moisot obyektlorinin
tohliikosizliyinin qorunub saxlanilmasi ii¢lin, bu sonaye obyektinin isinin tohliikosizlik
texnikasinin biitiin miiddoalarina omol edilmoklo, hoyata kegirilmasi tolob olunur.

Qaradag Yatag:
vIx tavanina gira struktur xarits
Miqyas 1:10 000

Sakil 1. Qaradag yataginin profili

Mbogsad: Qaradag Yeraltt Qaz Anbarinin hermetiklosdirilmasi tigiin Qaradag QSS-nin orazisindo
yerlasmis biitlin logv olunmus va konservasiyada olan fond quyular1 yeniden todqiq edilmali, qoza
voziyyatindo olanlar movcud normativ sonadlora uygun olaraq logv edilmali vo anbarin isino
yararli olan kéhna quyular tomir edilorok, qazvurma-qazgotiirme proseslorine qosulmalidir.

Bu moagsadlo tomir edilocok konservasiya vo logv olunmus quyularda goriilocok islori bir nego
morhalado aparmaq lazimdir. Yatagin tag hissoesindo daha tohliikeli olmasini nozere alaraq,
morkozdon ganadlara dogru quyular secilmisdir. Hor bir quyunun molumatlarina vo vaziyystino
uygun olaraq, tomir iglorinin goriilmasi nazords tutulur.

Metodlar: I morholods goriilmasi nazards tutulan islor yekunlagsmigdir. Belo ki, logv edilmis 141
quyudan 5 quyuda logv etmo islori son illor yenidon islonmis tolimata uygun aparilmisdir (72,
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124, 132,179 va 425 sayli quyular).Homgcinin faaliyyetsiz fondda olan 120, 150 vo 431 sayl
quyulardan logv etmo islori goriilmiisdiir.

Yatagin morkozi hissosindo qazilmig daha 11 quyuda (93, 98, 123, 128, 300, 168, 177, 180, 276,
299 va 402 sayl) logv etma islorinin voziyyotinin arasdirilmasi {iciin FHN-nin Sonayeda Islorin
Tohliikasiz Goriilmasi vo Dag-Madon Nozarati Dovlot Agentliyindon icaze alinmig vo osaslt tomir
briqadalar1 torofindon bu quyularda tomir islori aparilmigdir.

Lagv olunmus 300 sayli quyunu istismara qaytarmaq tiglin tomir iglori goériilmiis, quyu istismara
qaytarilmisdir. 177 sayli quyudan gozali borular galdirilmis vo quyu VIla vo VII horizontlarina
istismara qaytarilmisgdir. 299 va 128 sayli quyuda tolimata uygun logv etma islori aparilmigdir

A AN

|
/
/i

VI ?/ T

|

Vlla%

Sokil 2. Qaradag yatagi-64 quyu

Il tektonik blok I11 tektonik blok
VII horizont — 9 quyu VII horizont — 29 quyu
Vlla horizont — 16 quyu Vlla horizont — 2 quyu
Vlla+VII horizont — 5 quyu Vlla+VII horizont — 3 quyu

IT morhoalodo 10 quyuda logv etmo islorinin voziyyatinin aragdirilmasi vo tomir iglorinin aparilmasi
nozords tutulur (110, 115, 125, 160, 169, 178, 216, 274, 280, 286, sayli quyular). O climlodon 4
quyu 169, 274, 280 vo 286 sayli quyular konservasiyada olan, digorlori iso logv olunmusg
quyulardir. 125, 110 va 216 sayli quyular ©.C.Omirov adina NQCi-nin balansindadir.

III morholodo 22 quyuda logv etmo islorinin voziyyatinin arasdirilmast vo tomir islorinin
aparilmast nozords tutulur (78, 97, 99, 118, 131,133, 134, 135,140, 145, 147, 156, 170, 171, 189,
218, 226, 283, 291, 294, 298 vo 306 sayli quyular). Bu quyulardan 283 sayli quyu
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konservasiyada, digorlori iso logv olmus quyulardir. 294 sayli quyu iso O©.C.Omirov adinda
NQCI-nin balansindadir.

IV morholodo 14 quyuda logv etmo islorinin voziyyotinin aragdirilmast vo tomir islorinin
aparilmasi nazordo tutulur (149, 161, 167, 172, 175, 203, 304, 403, 404, 424, 428, 429, 452 vo
466 sayli quyular). Bu quyularin hamaisi logv olmus quyulardir.

V morholodo yatagin morkozindon konarda yerlogon 11 quyuda logv etmo islorinin voziyyatinin
aragdirilmast vo tomir islorinin aparilmasi nozordo tutulur. Bunlar 105, 164, 200, 206, 207, 209,
213,215, 225, 230 vo 303 sayl1 logv olunmus quyulardir.

I-V morhalalorinde tomiri nazords tutulan 68 quyudan istismari texniki vo geoloji cohatdon
miimkiin olan quyular segilorok qazvurmaya vo qazgdtiirmoyo qosulacaq. Yararsiz quyularda iso
tolimata uygun logv etma islori aparilmalidir.

Arasdirmalar naticosindo molum olmusdur ki, yatagda 40 quyu V horizonta qazilmisdir. Bu 40
quyudan 7-si konservasiyadadir (21, 46, 56, 61, 76, 82 va 101 sayli quyular). 33 quyu iso logv
olmus quyulardandir (7, 12, 14, 19, 22, 26, 30, 32, 33, 34, 37, 38, 41, 43, 44, 47, 51, 54, 59, 62,
64, 66, 71, 74, 75, 77, 80, 81, 84, 85, 87, 89 vo 100 sayli quyular). Mohsuldar qatin V
horizontundan gaz anbari kimi istifads edilmadiyi ii¢iin bu quyularin hamaisi tolimata uygun logv
edilmalidir. VI morhoalads bu quyularin tizorinds lagv etma islori aparilmasi nazards tutulur.
Yatagda qazilmis 62 quyu donizdo yerlosir. Bu quyulardan 13 quyu konservasiyada olan
quyulardir (91. 92, 94, 95, 112, 117, 122, 141, 148, 154, 159, 195 vo 238 sayli quyular). 1 quyu
159 foaliyyetsiz fondda olan quyudur (121 sayli quyu). 48 quyu iso logv olmus quyulardir (79, 90,
96, 104, 108, 111, 113, 142, 143, 144, 151, 152, 153, 157, 158, 162, 166, 176, 181, 182, 183, 184,
187, 194, 196, 197, 198, 199, 201, 202, 204, 231, 233, 234, 235, 236, 240, 244, 281, 282, 284,
288, 289, 290, 295, 309, 325 va 341 sayl quyular).

VII morholodo donizdo qazilmis quyularda islorin goriilmosi nozords tutulmalidir. Indiki soraitdo
bu quyularda is goérmok iiclin texniki imkanlar yoxdur. Lakin bu quyular daim nozarst altinda
saxlanilmalidir ki, hor hans1 bir quyuda qaz tozahiirii bas verarso, onun aradan galdirilmasi {i¢iin
tocili todbirlor goriilsiin.

Konservasiyada olan 13 vo foaliyyotsiz fondda olan 1 quyu donizdadir vo quyularda heg bir logv
etmo islori aparilmayib. Bu 14 quyunun voziyyatini arasdirmaq vo lazim golorso, bu quyularda
logv etmo islorinin aparilmasi li¢iin todbirlor gérmok lazimdir.

Natica: 1l.Yekun olaraq qeyd etmok lazimdir ki, Qaradag  Yeraltt Qaz Anbarinin
hermetiklosdirilmasi gaz anbarinda yaranan problemlorin vo onlara qarsi miibarizo aparmagq tiglin
olverisli sayilir.Yenidonqurma vo genislondirmo iglori vasitosi ilo aktiv gaz hocminin artirilmast
prosesi bas verir.

2.Toklif olunan metodlarin osas istiinliiyli biitiin logv olunmus vo konservasiyada olan fond
quyular1 yenidon todqiq etmok, anbarin igino yararl olan k6hno quyular tomir edilorok, qazvurma-
qazgotlirma proseslorine qosulur.
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INVESTIGATION OF FACTORS INFLUENCING THE BENDING OF
INCLINED WELLBORE

1Ziya Huseynov, >Azad Bagirov
L2pzerbaijan State University of Oil and Industry, “*faculty of Gas-oil Mine, ‘master's degree, 2PhD
E-mail: azadbagirov@gmail.com; ziyahuseynovOO@gmail.com

ABSTRACT

The relevance of the topic is due to the need for more accurate design and selection of the design
of the bottom hole assembly (BHA) for non-oriented control of the wellbore trajectory during
drilling, well development and opening of productive horizons, taking into account the influence
of mining and geological and technical and technological conditions of drilling.

A review of literature sources showed that there are several calculation methods that allow, with a
certain degree of accuracy, to select the BHA for guiding sections of stabilization, gain (increase)
and decline (decrease) of the zenith angle. The main disadvantage of these methods is the
difficulty in selecting the BHA for areas of low-intensity set and decline in the zenith angle,
especially in unfavorable mining and geological conditions for drilling wells. In this regard, in
order to increase the efficiency of drilling wells in complex mining, geological and technological
conditions of drilling a wellbore, it becomes necessary to improve the methodology for
calculating the BHA.

From a technical point of view, the efficiency of the non-orientated drilling method depends on
the perfection of the designs of support-centering elements (SCE) of adjustable diameter, which
can be located both in the places where the BHA elements are attached to each other, and on the
smooth part of the downhole motor body or drill collar.

The application of horizontal well technology in Azerbaijan is justified. Numerous exploration
wells in different regions of Azerbaijan have been explored in different years, but many oil and
gas fields have not been discovered due to the complexity of the geological structure of the
regions and the incorrect placement of vertical exploration wells

In the test tool sets used, the packer has the largest diameter. Therefore, during tripping
operations, under the action of pressing forces, the packer rubs against the walls of the well, as a
result of which the surface of the sealing collar and its metal supports wear out, the sealing ability
of the packer deteriorates, and its durability decreases.

It is known that wear from abrasion depends on the magnitude of the contact pressure, coefficient
and path of friction. When the tool is lowered into a directional well, the contact pressure on the
packer is created by pressing forces arising under the action of the mass of the tool and axial
tension. Therefore, ceteris paribus, the wear of the packer will be the greater, the greater the angle
of curvature of the wellbore, since this increases the pressing forces and the friction path.

Based on extensive practical experience, it has been established that the best separation of the test
interval is achieved with a composite position of the packer and the wellbore. But in deviated and
inclined sections of the well, the composition of the packer with the wellbore is not always
possible due to the effect of pressing forces on the packer. In addition, when transferring with a
compressive load on the packer, bending forces occur in the curved sections of the assembly,
which also create pressing forces. These beating forces can also cause permanent bending of the
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packer rod, since it has the smallest moment of resistance compared to other components of the
layout.
Keywords: inclined well, zenith angle, drilling line, anisotropy indicators, trajectory

MAILI QUYU LULDSININ OYILMOSIND TOSIR EDON AMILLORIN
TODQIQI

1Ziya Hiiseynov, 2Azad Bagirov
2 Azorbaycan Dévlet Neft vo Sonaye Universiteti, Qaz-Neft Modon, ‘magistr, *dosent
E-mail: azadbagirov@gmail.com; ziyahuseynovOO@gmail.com

XULASO

Qazma, quyularin islonmosi vo mohsuldar horizontlarin agilmasi zamani quyu trayektoriyasina
geyri-yonimlii nozarat iiciin dib quyu qurgusunun (BHA) daha doqiq layiholondirilmoasi va
konstruksiyasinin se¢ilmasine ehtiyac ilo baghdir.

Odabiyyat manbalorinin nazardon kegirilmasi gostordi ki, zenit bucaginin sabitlosma, qazanma
(artim) vo azalma (azalma) bolmolorini istigamatlondirmok iiclin BHA-n1 miioyyon dorocods
doqiqliklo segmoys imkan veron bir ne¢o hesablama metodu var. Bu iisullarin asas ¢atigmazligi
zenit bucagimin asagi intensivliyi olan ¢okiintii vo enis saholori iigiin, xiisuson do quyularin
gazilmasi tliglin olverigsiz modon-geoloji soraitdos BHA-nin secilmosindo ¢otinlikdir. Bununla
olagadar, quyu liilesinin gazilmasinin miirokkob madon, geoloji vo texnoloji soraitinds quyularin
qazilmasinin  somoraliliyini  artirmaq iicin  BHA-nin  hesablanmasi  metodologiyasinin
tokmillagdirilmasi zoruri olur.

Texniki noqgteyi-nozordon, istigamotlondirilmoyon qazma metodunun somorsliliyi hom BHA
elementlorinin qosuldugu yerlordo yerlosdirilo bilon tonzimlonon diametrli dayaq morkozlosdirmo
elementlorinin (SCE) dizaynlarinin miikommealliyinden asilidir.

Acar sozlar: maili quyu, zenit bucagi, qazma xotti, anizotropiya gostoricilori, trayektoriya.

Giris: Maili quyularin qazilmasi tacriibasi gostorir ki, faktiki trayektoriyalar layiha profilins tam
uygun golmir. Quyu liilosinin layihodon konara ¢ixmasina bir sira geoloji, texniki vo texnoloji
amillor tosir edir. Bu amillorin layiho trayektoriyasinin hoyata kegirilmasino tosir dorocasi halo do
kifayot qodor Oyronilmomisdir, lakin onlarin shamiyyastinin qiymstlondirilmasi miioyysn bir
sapma dohlizindo faktiki quyunun gazilmasini tomin edocok texniki vo texnoloji sortlori
prognozlasdirmaga imkan verir. Diizbucaglh meylli bdlma (zenit bucagmin vo ya iifiigi
sabitlosmosi) dizayn trayektoriyasini ¢okorkon on uzun vo on vacib hissolordon biridir. Onun
qazilmasi iki tisulun birlosmasi ilo hoyata kegirilir. Yuxarida deyilonlarden bels natica ¢ixir ki,
maili quyu liilesi tigiin texniki vo texnoloji tovsiyalorin islonib hazirlanmasi vo gazma komorinin
asag1 hissasinin yerlosdirilmosi parametrlorinin optimallagdirilmasi toxiresalinmaz vazifadir ki,
onun halli texniki-igtisadi gostericilori yaxsilagdiracaqdir.

PAHTEI |
PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS | 139




ISSN: 1609-1620, E-ISSN: 2674-5224

PAHTE!I

REFEREED & REVIEWED JOURNAL VOLUME 17 ISSUE 06 2022

E-ISSN: 2674-5224

Mogqsod: Stabillosdirmo seksiyasinin yerlogdirilmasi texnologiyasini vo qazma xottinin asagi
hissosinin sxeminin parametrlorini optimallagdirmaqgla istiqamotlondirici quyularin layiho
trayektoriyasini tomin etmok {iciin texniki vo texnoloji hallorin islonib hazirlanmas.

Metodlar: Neyrosoboko texnologiyasindan istifado edilon prognoza osason, sabitlogsmo bolmasi
iclin optimal sortlor hazirlanir ki, onlarin hoyata kegirilmosi trayektoriyani tomin edir.

Quyularin trayektoriyasina istigamatlonmis vo qeyri-yoniimlii nazarot zamani geoloji amillor
(stixurlarin miioyyon xassolorinin vo ya quyularin oyriliyino sobob olan onlarin voziyystinin
tozahuru) ohomiyyatli tosir gostorir. Quyularin oyriliyindo osas amil siixurun mexaniki
xassolorinin heterojenliyi hesab edilmolidir. Bu heterojenlik no qgodor yiiksok olarsa, geoloji
amillorin tosiri bir o qadar tasirli olur [5, 19]. Quyularin ayriliyina tasir edon asas geoloji amillara
laylanma, sist, ¢catlama, siixurlarin anizotropiyasi; miixtolif sortlikdo olan siixurlarin fasilaliliyi vo
laylarin horizonta meyl doracesi (saquli quyular ii¢lin; maili quyular ii¢lin - quyularin oxlarinin
normaldan siixur yatagi miistovisino konara ¢ixmalar1); mosamolilik, yumsaq birlosmomis vo ya
ciddi sokildo dagilmis silixurlarin zonalar1 vo saholori, miixtolif ndv disjunktiv pozulmalar;
bosluglar, yumsaq birlosmomis siixurlarda bork daxilolmalar vo s. [5, 40]. Har bir geoloji amil
quyunun oyriliyina bu vo ya digor doracads tosir gostorir. Yerli vo xarici odobiyyatin genis tohlili
daha cox tosir gdstoron bir sira amillori 1izo ¢ixarir. Buraya asagidakilar daxildir: slixurlarin
anizotropiyasi, quyu oxunun siixurlarin yatmasi miistovisine meyl bucagi vo miixtalif sortlikdoki
siixurlarin interlaylarinin tez-tez fasilolori. Bu ii¢ geoloji amilin tasiri siixur koson alatin siixurla
qarsiligh olaqesi zamani quyu liilesinin trayektoriyasinin doyismasini bdyiik ol¢iide xarakterizo
edir.

Umumiyyatlo, geoloji amillarin béliinmasi kifayot qader sertidir, ¢iinki ¢ox vaxt bu vo ya digor
sokildo onlarin horokoti mocmu halda tozahiir edir. Mohz buna gore do miioyyon sortlor daxilindo
hor hans1 konkret faktora tam olaraq istinad etmok miimkiin deyil. Lakin onlarin aqreqatdaki
tosirini basa diismok ii¢lin quyularin oyriliyinin geoloji sobablorini diferensial nozordon kegirmok
lazimdir. Toossif ki, mixtalif todqiqatgilar torafindon bu sobaoblarin tasirinin tohlilinin naticalari
homisa tist-listo diismiir.

A.E.Kolesnikov va N.Ya. Melentyev do bu sahonin bir ¢ox tadqiqat¢ilart kimi quyu liilesinin
oyriliyinin istigamating va intensivliyina an ¢ox geoloji amillarin tasir etdiyins inanir [5]. Q.Vuds
vo A.Llbinskinin [5] isindo miioyyon edilmisdir ki, quyular1 qazarken bit lay yiiksalmo
istigamotindo konara ¢ixmaga meyllidir. Buna goro do, qazma istigamoti bito totbiq olunan
qiivvonin istigamotino uygun golmir. Belo bir hadisonin bas vermosi li¢iin yataq miistovisi
boyunca siixurlarin gazma qabiliyyati perpendikulyar istigamotdon bir godor az olmalidir. Yataq
miistavising paralel istigamotds vo ona perpendikulyar istigamotdo qazma qabiliyyati arasindaki
nisbi forq Q.Vuds vo A.Liibinski torofindon anizotropiyanin qazma gostoricisi kimi miioyyon
edilir. Lubinsky vo Woods diisturla miioyyon edilon s6zdo anizotropiya indeksini toqdim etdilor:

D,
1—1Iyn = D_
2

D 1 - anbarin yaranmasina paralel olaraq slixurun dagilmasi; D2 - anbarin yaranmasina
perpendikulyar olan siixurun dagilmasi. Izotrop siixurlar ii¢iin = 0. Diiz, lakin konara ¢ixan
quyunun gazilmasi niimunasini vo bito totbiq olunan qiivvenin istigamati ilo saquli arasinda
miloyyon bucagin omolo goldiyi sortlor toplusunu nozordon kegirok. Qorbi Texasda, Orta Qitodo
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va Qayal1 Daglarda tapilanlar kimi sort qayada oyilmis yataq dostlori bitin qalxma istiqgamotindo
sapmasina sobob olur.  Buna goro do, gazma istiqgamati bita totbiq olunan qiivvonin istiqgamatino
uygun golmir. Belo bir hadisonin bag vermasi {igiin yataq miistovisi boyunca siixurlarin qazma
gabiliyyoti perpendikulyar istigamotdon bir qodor az olmalidir. Désomo miistovisino paralel
istigamatdo vo ona perpendikulyar istiqgamotdo qazma qabiliyyeti arasindaki nisbi forq qazma
anizotropiya indeksi adlanacaq vo h horfi ilo isarslonacokdir. Aydindir ki, h = 0 izotrop siixura
uygundur. Qazma ilo alagali hadisolori izah etmok ii¢iin 0-dan 0.75-o0 gador h doyorlarindon
istifads edin.

VOLUME 17 ISSUE 06 2022

Sakil 1. Maili yataq dastlori.
1 — toxunma ndqtosi; 2 - kaski; 3 - bito totbiq olunan qiivve. Horizontal anizotrop siixurlarda
quyularin konara ¢ixmast.

Anizotropiya indeksinin h-nin miixtslif qiymatlorine uygun galon dl¢iisiiz vahidlarls ifads olunan
ox ylikiindoki tarazliq sortlorino nisbatin asililiq oyrilorini gostorir. Sokildon belo ¢ixir ki, quyunun
izotrop stixurlarda mailliyi (h = 0) Gfliqi uzanan anizotropdan iki-ii¢ dofs ¢ox ola bilor. Yayilmis
laylarda gazma soraitini nozordon kegirorkon bir sira anizotropiya gostoricilori oldo olunsa da, eyni
nizaml1 anizotropiya gostaricilorindon istifade etmoklo Kanzasin anizotrop iifiiqi laylarinda qazma
zamam quyularin ciizi oyriliyini izah etmok olar. Ufiigi formasiyalar {iciin tarazliq bucagin
miioyyon etmok nisbaton asandir.

Bu vozifo maili qayalarla ¢otinlogir. Bu bucagi toyin etmok lisulu ©lavados izah edilocok, naticolor
0,025 anizotropiya indekslori {i¢lin miivafiq olaraq Bu qrafiklor miixtalif enmo bucaqlar tigiin
oyrilari tartib edir (diismo bucagi yataq miistovisi ilo iifliqi miistovi arasindaki y bucagidir). Hor ii¢
grafikds tarazliq bucaginin yaxasi borular vo quyunun divarlar1 arasindaki boslugdan santimetrlo
asithiligr gostorilir. Oyrilor Olglisiiz vahidlorlo ifado olunan bit {izro miixtolif g¢okilor ii¢lin
verilmigdir.  Texniki sobablor on baglangicda (quyu agzindan) vo ya qazma prosesi zamani tasir
gostora bilor. Baglangicda sapmaya sobab olan sobablors sohvlor daxildir

Yertiistli qazma avadanlig1 vo ya onlarin diizgiin quragdirilmamasi, guxurun oxu ils rotorun oxu ils
istigamat oxu arasinda uygunsuzlug, tac blokunun dayagin oxuna nisbaton zaif morkazlogmasi,
oyilmis qazma borularmin olmasi vo kelly qazma siminds. Qazma prosesi zamani trayektoriyanin
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oyriliyina tosir edon amillora quyuda BHA-nin ayilms va ya yanlis diiziilme ehtimalina sobob olan
amillor daxildir.

Bunlara asagidakilar daxildir: BHA parametrlori, siixur kosici alotin novii vo konstruksiya
xlisusiyyotlori, BHA-nin qazma sortlorine uygun golmomaosi, gazma siminin yivli birlosmolorindo
(xtisusilo asag1 hissado) yanlig diiziilma. konduktor, quyularda qozalar vo S. [1, 42]. Quyularin
oyriliyini miioyyon edon texnoloji sobabloro gazma rejiminin parametrlori, siixurlarin dagilmasi
prosesinin xarakteri, quyuda BHA-nin kinematikasi, dinamikasi vo ig soraiti (qazma yaxasi vo
quyu diametrlorinin diizgiin nisbati, cihazlarin saymin, qurasdirma yerlorinin vo konstruksiyanin
sohv secilmaosi ilo sortlondirilir.

Bu amillor bit iizorindo oyilmo qlivvasinin bdyiikliiyiinii vo istigamatini, quyu divart ilo BHA,
ROP va s. arasinda bosluglarin amala golmosini miisyyon edir. Texnoloji amillerin tasiri dib vo
quyu divarlarinin geyri-borabor gazilmasina, quyu divar1 ilo BHA arasinda bosluglarin omolo
galmasing, bitds, asagl vo ya yiiksok ROP-da ayilmas qiivvesinin artmasina va ya azalmasina sabab
ola bilar. Onlarin hamisi quyu liilasinin oyriliyinin intensivliyino tosir gostorir.

Maili quyuda BHA eksenel sixici qiivvalerin, 6z ¢oki qiivvalarinin enina komponentlorinin va
onlara uygun oyilmo momentlorinin tosirino moaruz qalir vo onun elastik oxunun deformasiyasina
sabab olur. Konar quyularin qazilmas tiglin BHA-lar miixtalif ayilma sortliyine, vahid uzunluga
diison ¢okiyo vo xotti Olgiiloro malik olan kosik konstruksiyali qazma yaxasi, hidravlik quyu
miiharriklori (turboqazma va vintli quyu miiharriklori) asasinda layiholondirilir. BHA-nin ayri-
ayr1 bolmoalorinin sortliyino vo xatti dlgiiloring olan toloblorin islonmasi onun dizayninda BHA-nin
funksionalligin1 shamiyyatli doracads miisyyon edon miihiim morholadir. Toloblor BHA kasiyinin
gazma siminin yuxari hissasi ilo garsiligh tosiri soraitindo onun deformasiyasinin Gyronilmasi
osasinda hazirlana bilor.

Maili quyuda qazma tirinin asag1 hissasinin elastik oxunun hondosasi asason enino ¢oki qiivvalori
ilo miioyyan edilir vo gazma siminin asag1 hissasinin tarazligiin diizxastti formalar1 yoxdur. Buna
goro do, istiqgamotli gazma tiglin BHA layiholondirilorkon, qgazma siminin dayaniqligi
konsepsiyasina osaslanaraq saquli qazma figlin hazirlanmis sortliyin vo xotti parametrlorin
se¢ilmosi {igiin tovsiyalordon istifado etmok miimkiin deyil.

Istiqgamotli gazma islorinin hocminin artmasi ilo quyu liilosinin saquli istigamotden ohomiyyatli
konarlagsmalar1 olan quyularda lay smagqlarinin sayr artmigdir. Istigametli quyularda lay smag
saquli quyularda oldugu kimi eyni asas vo kdmokc¢i amaliyyatlari shato edir. Lakin istiqgamotli
quyularda Pl-nin totbiginin uguruna quyu liilosinin oayriliyinin sabab oldugu bir sira amillar tosir
edir.

Miixtolif oyriliyo malik quyularda laylarin sinaqdan kegirilmasinin naticalorinin tohlili quyunun o
oyrilik bucagindan is keyfiyyatinin miioyyan asililigini miioyyan etmoyo imkan verdi. Belalikla,
a-nin 25-30 doracoys gador artmasi il ugursuz amoeliyyatlarin say1 ohomiyystsiz deracods artir.
Lakin onun daha da artmasi ilo ugursuz omoliyyatlarin faizi nozoragarpacaq doracado artir vo a =
50 doraca olan quyularda onlarin say1 46%-9 ¢atir.

Konar quyularda isin ugursuz vo keyfiyyotsiz olmasinin xarakterik soboblori qablagdirici
qurgunun sizmasi, alotin quyuya catmamasi vo oshomiyyatli oyilmo qiivvolorinin tosiri altinda
qarsiliglt hoarokat edon hissolorin tixanmasi naticosindo sinaq avadanliginin siradan ¢ixmasidir.
Bununla bels, quyu liilosinin oyriliyi, xiisusilo a-nin bdyiik doyarlorindo gablagdirma qurgusunun
sixligia on ¢ox tosir gostorir. Oyrilik bucagi 42-50 doraco olan quyularda KII-146-nin kémaoyi ilo
13 obyekt sinaqdan kecirilorkon gablagdirict qurgunun sizmasi sobabindon bes amoliyyat (38,5%)
ugursuz alinib.
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Mexanik sixilma gablagdiricilart sinaq alstinin quyuya endirildiyi boru kamarinin kiitlesine goéra
eksenel yiik totbiq etmoklo toyin olunur. Bununla belo, istigamotlondirici quyularda komorin biitiin
kiitlosi gablasdiriciya verilo bilmoz, ¢linki onun bir hissosi quyunun oyri vo maili hissolorindo
quyunun divarlar torofindon gobul edilir, digor hissasi iso guxurun agilmasina sorf olunur. asagiya
dogru horaket edorkon komorin quyularin [2] divarlar ilo qarsiligh tesiri naticesinds yaranan
miiqavimot qiivvolori. Hotta oyilmo bucagi az olan spiral profilli quyularda da boru komorinin
kiitls itkisi 40%-o qadar olur [3]. Yamacin bucagi na qodar boylikdiirse, siitunun kiitlosinin bdyiik
hissosi saftin divarlari torafindon gobul edilir vo miigavimat qiivvalorinin 6hdosindon golmoya sorf
olunur. Naticada, bazon boru komarinin kiitlasinden golon eksenel qiivve qablasdiriciya lazimi
yiikii tomin etmok ti¢iin kifayat etmoyo bilor.

50
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Sakil 2. Ugursuz omoliyyatlarin sayinin n-nin quyunun oyrilik bucagindan asililigi
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Sakil 3. Qablasdirma qurgusunun m hermetik qurasdirilmasi ilo amoliyyatlarin sayinin quyunun
oyrilik bucagindan asililig1

Buna goro gablasdiriciya kifayot gqodor yiikk yaratmaq imkanini ovvolcodon miioyyon etmok
vacibdir. Tolob olunan yiikii qazma yaxas1 (DC) montaja daxil etmoklo, iri diametrli borulardan
istifado etmoklo, borulara ilkin olaraq tokiilon mayenin hocmini vo sixligini artirmagqla vo s. Sinaq
alotlori dastlorinds boru komarinin ¢okisi ilo tomin edilo bilor. istifads olunur, gablagdirici an
boylik diametro malikdir. Buna goéro do, agma omoliyyatlari zamani, sixma qiivvalorinin tosiri
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altinda, qablasdirict quyunun divarlarina siirtiiliir, noticade kiplogdirici yaxa vo onun metal
dayaqglariin sothi kéhnolir, gablagdiricinin méhiirlomo qgabiliyysti pislosir vo onun davamlilig
azalir.

Molumdur ki, aginmadan asinma tomas tozyiqinin bdyiikliiylindon, omsalindan vo siirtiinmo
yolundan asilidir. Alat istigamatli quyuya endirildikds, qablasdirici iizerinds tomas tozyiqi alotin
kiitlosi vo eksenel gorginliyin tosiri altinda yaranan tozyiq qiivvolori torofindon yaradilir. Buna
gora do, bir qayda olaraq, qablasdiricinin aginmasi no godor boylik olarsa, quyu liilosinin oyilmo
bucagi da bir o qodar ¢ox olacaqdir, ¢iinki bu, basma qiivvalorini vo siirtiinma yolunu artirir.
Tacriibado, alotin 1 qagisi zamanm1 mohiirlayici yaxasit vo onun metal dayaqlarinin 2-2,5 mm
birtorofli aginmasi miisahido edilmisdir. Bu baximdan, boylik oyrilik bucaqglari olan quyularda
isloyorkon qablasdiricinin abraziv asinmasinin qarsisint almaq T{i¢iin gablasdirici qurgunun
sxemind moarkazlosdirma elementlorini daxil etmok lazimdir.

Bununla belo, montajda metal morkozlogdiricilor istifado edildikdo, yapisma riski artir. Genis
praktik tocriiboyo osaslanaraq miioyyon edilmisdir ki, simmaq intervalinin on yaxsi ayrilmasi
gablayict vo quyu liilesinin birlogmo movqeyi ilo olds edilir. Lakin quyunun ayilmis vo maili
seksiyalarinda qablasdiricinin quyu liilosi ilo torkibi homiso sixisdirict qlivvalorin qablasdiriciya
tasiri ilo miimkiin olmur. Bundan slava, qablasdiriciya sixict bir yiikls kogiirarkon, montajin ayri
hissolorindo oyilmo qiivvalori meydana golir ki, bu da basma qiivvoalorini yaradir. Bu doymo
qiivvalari hom do gablasdirma ¢ubugunun daimi oyilmasina sobab ola bilor, ¢iinki layoutun digor
komponentlori ilo miigayisods on kigik miigavimot anina malikdir.

Beloliklo, istigamotli quyularda sinaq intervalinin izolyasiyasmin sixligima ox kompressor
qiivvolorinin gablasdiriciya 6tiiriilmosi imkanlarinin mohdud olmasi sobabindon quyu liilosinin
oyriliyi, sothin voziyyetinin vo diametrinin doyismosi noticosindo yaranan bozi amillor tosir
gostorir. Quyu liilesinin oyilmis vo maili seksiyalarinda quyu liilosindon asagi enarkon onun
stirtiinmosi naticosindo gablasdirici, gablagdiricinin quyu liilesi ilo morkozlogdirilmasi sortlorinin
pislosmasi, isloma vo ya barkitmo prosesi zamani gablayict gubuqun miimkiin ayilmasini tomin
edir.

Notica: Quyunun zenit bucaginin vo azimutunun geyri-yoniimlii qurulmasi vo ya tonozziili vo
sabitlosdirilmasi ii¢lin nozordo tutulmus miixtalif Olc¢lili BHA-larin islonmosi vo istismari
sahasinda aparilan tadqiqatlarin molum naticolarinin tohlili géstordi ki, BHA-nin islonmasi zamani
quyunun oyriliyino quyunun gazilmasinin geoloji-texniki vo texnoloji soraitinin tosirini nozoro
almaq lazimdir.

Dordiincii doracali diferensial tonliklor sistemino osaslanan vo quyunun yuxari sorhodinin hamar
“ayrilmas1” zonasinda quyu divarmin sifir reaksiyasini nazoras alaraq, BHA-nin uzununa-enino
deformasiyasinin analitik halli toqdim olunur.

Problemin miirokkobliyini vo praktik istifado imkanlarin1 azaltmagq ii¢lin onun 4 vo ya daha ¢ox
OCE-li BHA {iciin holli Laplas ¢evrilmolorindon istifado etmokls oldo edilmisdir. Qazma, ¢uxurun
islonmosi vo mohsuldar iifliglorin agilmasi iiglin BHA strukturlariin dizayni vo se¢ilmosi {iciin
texnoloji reqlamentlarin iglonib hazirlanmasinda istifads edilmisdir.

Quyu liilasinin trayektoriyasina qeyri-yoniimlii idarsetms ti¢iin BHA konstruksiyalarini segarkan,
onun dayanigli§ina dag-madon va geoloji va texnoloji amillarin tesirini nozors alaraq, onlarin osas
texnoloji parametrlori yalniz Q bitindo oyri qiivvonin doyarini deyil, hom do qiitbiin oyilmosini
ohato etmolidir.
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Eyni zamanda iki ¢1x1$ meyarinin yerino yetirilmasini prognozlasdirmaq ti¢lin "talim olunmus" vo
sinagdan kecirilmis neyron sobokasinin istifadosi miioyyon bir doyor diapazonunda sabitlosmo
bolmosinin aparilmasi sortlorini tovsiys etmoays imkan verdi: zenit bucaginda + 0,2 °, azimutda

+1,5°.
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ABSTRACT

Problems with the crystallization and deposition of paraffin waxes during the extraction and
transportation of crude oil cause the oil industry billions of dollars in losses each year. The
purpose of this article is to present knowledge of such problems in a systematic and
comprehensive manner. The main aspects of these problems were identified, the characteristics of
paraffins and their solubility were discussed. The main reason for this problem is the definitive
identification of the problems caused by n-paraffins. Comprehensive discussions on the
mechanism of crystallization of paraffins are included. Compounds other than n-paraffins,
especially asphaltenes and resins, have a significant effect on the solubility of n-paraffins. In
assessing the wax potential of crude oil, the climate of the area should be taken into account.
Under the most favorable conditions, n-paraffins form clearly defined orthorhombic crystals, but
unfavorable conditions and the presence of impurities lead to hexagonal and / or amorphous
crystallization. Gelling properties are affected in the same way. Attempts have been made to
classify paraffin problems as problems caused by high pressure in the pipeline, high restart
pressure and subsidence on the pipe surfaces. The main aspects and mechanism of these
measurements are described. Wax deposition depends on the flow rate, the temperature difference
between the raw material and the pipe surface, the cooling rate and the surface properties. Finally,
the methods available in the literature are considered to predict ways to assess these problems and
mitigate them. The main priority is to standardize these methods in favor of the industry.

The challenges related with paraffin crystallization and deposition during crude oil extraction and
transportation are well documented. Many researchers have contributed to our understanding of
this topic via extensive investigation. Chemical expenses, production decreases, well shutdowns,
lower capacity utilization, flowline clogging, equipment failure, the need for more capacity, and
increased attention from people all cost the oil industry billions of dollars each year. In their
search for technical/economic solutions, oil field operators must have a thorough awareness of
such difficulties. The foundations of these issues are covered in this article, as well as the
mechanisms of wax crystallization, gelation, and precipitation, as well as laboratory methods for
forecasting and measuring these issues.

Wax crystallization and the formation of paraffin deposits is a common type of complications that
occur during the production and transportation of oil. This problem is especially relevant when
developing fields with highly paraffinic oils using horizontal wells in conditions where the bottom
hole pressure is below the saturation pressure of oil with gas. In this case, the degassing of oil
becomes the determining mechanism of paraffin precipitation, and the usual temperature
mechanism in this case plays a secondary role due to a slight change in temperature along the
horizontal wellbore.
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PE3IOME

[IpoGnembl, CBsI3aHHBIE C KpUCTAUIM3AIMEd W OTJIOXKCHHEM mapauHOB mpu J00bIYE H
TPaHCHOPTHPOBKE CHIPOM HE(YTH, €KETOTHO MPUBOAAT K YOBITKAM HE()TSAHOW MPOMBIIICHHOCTH B
MIJUTHAPABI A0JIapoB. Llenb 3Toit cTaThi COCTOUT B TOM, YTOOBI MIPEACTABUTH 3HAHUS MO TaKUM
npobjaemMaM B CUCTEMaTH4eCKOi 1 BcecTopoHHel (opme. OnpereneHbl OCHOBHBIE aCIEKThl ATHX
npoOieM, 0OCYXIEHBI XapaKTepPUCTUKH NapauHOB M TEHICHIMM WX pacTBOpUMOCTH. Bbuio
OKOHYATEeJIbHO YCTAHOBJIEHO, YTO OCHOBHYIO pOJIb B 3TOW NpoOjeMe HUrparoT H-iapaduHBbI.
BkiroueHo BcecTopoHHEee 0O0CYXKICHHE MeXaHW3Ma Kpucraumsanuu mapaduHoB. CoennHeHus,
OTJIMYHBIC OT H-TIApaPHUHOB, OCOOCHHO ac(haabTEHbI U CMOJIBI, CHJIBHO BIHSIOT Ha PACTBOPUMOCTh
H-lapaduHoB. Ilpn omeHke mapaduHOBOro moTeHIMana HEPTH CIETyeT YYUTHIBATh KIMMaT
COOTBETCTBYIOLIEH oOmactu. B Hambosiee OMaronpusTHBIX YCIOBHSX H-TlapaduHBI 00pa3yroT
YEeTKO OYCpUYEHHBIE OPTOPOMOMYECKHE KPHCTAJUIBI, a B HEONAronpHATHBIX YCIOBHAX H B
NPUCYTCTBUH TpUMECEeH KpUCTAJUIM3YeTCs TIeKCaroHaabHO u/mian amopduo. TouHo Tak ke
BIIMSIOT M XapaKTEPUCTHKH TrejeoOpa3oBaHus. bputa mpennprHATa MONBITKA KiIACCH(UIIMPOBAThH
npobiembl ¢ mapaduHOM Ha TpPOOJIEeMbl, BO3HUKAIOIIME B pE3yJabTaTe BBICOKOTO JABICHHUS B
TpyOOITpOBO/IE, BHICOKOTO JABJICHHs IOBTOPHOTO 3aITyCKa M OTJIOKEHHS Ha TIOBEPXHOCTH TPYOBI.
Onucanbl OCHOBHBIC aCTEKThl U MEXaHU3M ATUX u3MepeHuid. OTiokeHne napaduHa 3aBUCHT OT
CKOPOCTH TIOTOKA, Pa3HUIIBI TEMIIEpaTyp MeXIy He(ThIO M IOBEPXHOCTHIO TPYOBI, CKOPOCTH
OXJIQX/ICHUS M CBOIMCTB MOBepXHOCTH. HakoHer, paccMOTpeHbI JOCTYIHBIE B JINTEPAType METOIbI
IPOTHO3UPOBAHUS 3THX MPOOJIEM M OIEHKH METOJIOB MX CMsrdeHus. MMeromuecs MeToas! JaroT
OYCHb Pa3HOOOPa3HYIO KapTUHY; CIEA0BATENbHO, HCIIOJIb30BAaHUE UX JJIS OLICHKH 3THX MpoOsieM
CTaHOBHUTCSA YTOMUTENbHBIM. [lepBoodepeHoil 3anaueil ABIsgeTCs CTaHJAPTU3ALUS STUX METOOB
Ha 0J1aro OTpaciH.

KioueBble c10Ba: TpaHCIOPTHPOBKA HEPTH U HEPTENPOAYKTOB, TPYOOIIPOBOAHBIN TPAHCIOPT,
napaduHOBas HEPTh U HEPTETPOTYKTHI.

Beenenne: [IpoGnemsl, cBA3aHHBIE C KPUCTAJUIM3ALMEN U OTJIOKEHUEM NapaduHOB IIPU A00bIYE
U TPAHCIIOPTHUPOBKE ChIpoil HeTH, XOpoIIo u3BecTHBI. OOIIMpPHBIE UCCIeIOBAHUS, TPOBEACHHBIC
MHOIMMH HCCIIIOBaTENsIMM, OOOraTWJIM HallM 3HaHUS MO 3ToMy Bompocy. I[IpoGiemsl ¢
napauHOM TPUHOCAT HE(PTAHOW MPOMBIIUICHHOCTH BO BCEM MHpE YOBITKM B MUJUIMAP.BI
JI0JUIapOB B TOJ1 M3-32 CTOUMOCTH XUMHUKATOB, CHUKEHHSI JOOBIYM, 3aKPBITUS CKBAXKUH, CHHKCHHUSI
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3arpy3Kd MOUIHOCTEW, 3aKyNOpPHBAHUS BBIKUAHBIX TpPYOONpPOBOZOB, OTKa3a 00OpyIOBaHMA,
MOTPEeOHOCTH B JOMOJHUTENBHON MOIIHOCTH U MOBBIIIEHHOTO BHUMaHUs NiepcoHana. , [ mybokoe
MOHMMaHHE TaKUX MPOOJIeM HMMEET NEePBOCTENEHHOE 3HAYEHHUE JUIsl ONepaTopoB HEPTSIHBIX
MECTOPOXICHUH B UX TIIOMCKE TEXHUYECKUX/IKOHOMUYECKHX pemeHuid. B 3Toil crarbe
paccMaTpUBAIOTCS OCHOBBI 3TUX MPOOJIEM; MEXaHU3Mbl KPHCTAILTM3AIMH BOCKA, TeJIc00pa3oBaHMs
U OCaXJCHUs; U JabOpaTOpHbIE METONbl NMPOTHO3UPOBAHUS M KOJMYECTBEHHON OLIEHKH 3THX
npooeMm.

CornacHO HMCTOPHMYECKOMY OIMPEIECICHUI0 MPOOJIEMbl, OpraHUYECKUE COETUHEHUS HePTH,
Ha3bIBaeMble TapapuHOM, JOJDKHBI OBITH HEPACTBOPUMBI B HE(TH B YCIOBUAX OOOBIYH. DTO
JOJKHBI OBITH BBICOKOMOJIEKYJISIPHBIE COEIMHEHUSI Pa3IMYHBIX TOMOJIOTHYecKuX psaoB. Kmaccsl
COCIMHEHUI, NMpHU3HAHHBIE BO3MOXKHBIMH B MECTOpOXIeHMsX, BkitouaoT (I) amuparmueckue
YIIIEBOJOPOABI (Kak ¢ TPsSIMOM, TaKk W C pa3BETBICHHOHN I1embio), (2) apoMaTuuecKue
yraeBogopoasl, (3) Hadrens! u (4) cmonbl U acansTeHsl. ['payc 1 CTHBEHC onHcaid HEKOTOPBIX
MpeICTaBUTENEeH KaXJAO0ro M3 3THUX KJIACCOB XMMHUYECKHX BEIIECTB, UX CTPYKTYpy U TOYKHU
KUIICHUS U TUIaBJIeHUs. B IeHCTBUTENBHOCTH, OIHAKO, 3T COCMHEHUS MOTYT NPUCYTCTBOBATh B
CeIpoil HepTHM B YHMCTO POAOBHIX (hopmax wim B cMmecu 3Tux (opm. Hampumep, B maHHOM
COCMHEHUHN QIMLUKIMYECKHE ¥ apoMaTW4YecKhe KOJIbI]a MOTYT COCYIIECTBOBAaTb B
MPSIMOIETIOYeYHON vacTu. J[mmHAa W KonmdecTBO OOKOBBIX IIETIEH, a TakKe HaJIudue
ATUIHUKINYECKUX, APOMATUICCKUX U KOHJICHCUPOBAHHBIX KOJICIl OKa3bIBAIOT CHIILHOE BIUSHUEC Ha
TEeMIIepaTypy IJIaBJICHUS], TEMIEpaTypy KUIEHUS U PACTBOPUMOCThH 3TUX COCIUHEHUH B CBHIPOM
HedTH. [1]

[Ipu3HaHHbBIE OCHOBHBIMH COCTABIISIIOIIMMHM MaKPOKPUCTAINIMYECKHMX BOCKOB, H-TIapa(uHbI
00pa3yloT 4YeTKO OYepueHHBbIE Urosbyarbie KpucTtayuibl. [lapaduHbl ¢ pa3BeTBIEHHOW LENbIO
COCTaBJISIIOT OCHOBHYIO 4YacThb MHUKPOKPHCTAJUIMYECKUX BOCKOB. JlIMHHBIE Ha(TEHOBBIE U
apomatuyeckue mapaduHBl € OPSIMOM IIENbI0O TaKXKEe CIIOCOOCTBYIOT — 0Opa30BaHUIO
MUKPOKPHUCTAJUIMYECKUX BOCKOB M OKa3bIBAIOT 3aMETHOE BIUSHUE HAa THUI POCTa KPHUCTAUIOB
MaKpOKPHUCTANTMYECKUX BOCKOB. MaKpOKpPUCTANIMYECKUE BOCKM MPHUBOAAT K MpodiemMaMm ¢
napa@uHOM MpU MPOU3BOACTBE M TPAHCIOPTHPOBKE; MHUKPOKPUCTAIUIMYECKHME BOCKH BHOCAT
HaMOOJBIINI BKJIAJ B 00pa30BaHKE JOHHBIX OTJIOKEHHI pe3epByapoB. [3]

YOeauTenpbHO YCTAaHOBJICHO, YTO MapaduH, OTIAraroIIUiics MpU A0O0bIYE U TPAHCIOPTHPOBKE
HE(PTH, COCTOUT NPEUMYIIECTBEHHO U3 H-TIApaAQHHOB C MEHBIIUM KOJIMYECTBOM Pa3BETBICHHBIX U
IUKINYECKUX TMapauHOB M AapOMAaTUYECKUX COeAUMHEeHHH. B TunmuuHoM mnpumepe aHamu3
OTJIOKEHUH 000pyHOBaHUS HE(PTSHBIX CKBAKUH IMOKa3aJl, YTO MOMUMO ac(ajbTeHOB M CMOJ
npeobnanaroT napadunsl (52%). [2]

Morekysasl napauHOBOTO BOCKA IMPEJICTABISIOT COOOW alKaHbl C MPSAMOU LENbl0, KOTOpHIE
comepkar Oonee 15 aTomMoB yriepoja M HMMEIOT OYeHb Maio pas3BerBieHHid. CBetrodd
MEePEYHCIINII TOYKU TUIABJICHHS HEKOTOPBIX MoJjekyn napaduna. Coolmianock o mapaduHax,
coaepxaniux g0 C80 mapaduHoBBIX coenuHeHu. [4]

[TapaduHoBBIE coeauHEHUs, coAepkamme Oosee 20 aTOMOB  yriaepoja, CUYUTAIOTCS
NOTEHIMATbHBIMU HCTOYHUKAMH TpOOJIEM il OINEepaTopoB HE(MTAHBIX MECTOPOXKICHUI.
Uccnenoanus Xonaepa u Bunkiepa mokasanu, 4To napaduH, KOTOPHIH BBIXOJIUT U3 Ma3yTa MpU
oxnaxaeHuu ot 9 no -10°F, umeer cocras, niearpupytontuiics Ha C20, u pazdopoc ot C16 no C27.
[lo mepe MOBBbINIEHHS TEMIIEPATyphbl CPEJAHEE UUCIO aTOMOB YIJIepo/ia B KPUCTAIIIM30BAHHOM
BOCKe yBenunuuBaercs. Hampumep, napaduHoBas KOMIo3uims Oblia cocpenotoueHa Ha C22,
KOIJa TO XK€ camoe Macio Obuto oxjaxkiaeHo oT 33 mo 9°F ¢ pas6pocom ot C17 mo C29. [6]
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JleoHnmOB © Ap. TPOAEMOHCTPUPOBAIHN, YTO CpPEOHEE YHUCIO AaTOMOB YIJepoJa BOCKOB,
ocaxaeHHbIX Tipu 14, 32, 68 u 86°F, coctapinsier 22, 23, 26 u 29 COOTBETCTBEHHO.

[Ipu olleHKe MOTEHIMATBHBIX MPOOJIEM ¢ TapapUHOM IS TaHHOW HETH MBI JOKHBI YIYUTHIBATh
cienyromuye MOMEHTHI: (1) KoHIeHTpalus H-apaduHOB; (2) UX pacupeaeieHue 1Mo yriaepoIHoMy
ymciy; (3) KOHIIEHTpAIUs pa3BETBICHHBIX Mapa@uHOB, HAQTEHOB H APOMATUYECKUX COCTMHECHUN;
(4) xoHIIEHTpAITMST CMOJI M acGaIbTCHOB; S5) KJIMMAT paliloHA WIJIM TeMIIEpaTypHbIE peKUMBI. B TO
BpeMsl KaK NEpBblid, BTOPOM M MATHIA (PAKTOphl MOMOTYT HaM IpeAcKa3aTb BO3MOXKHOCTb
OTJIOKEHUS MapaduHa (MaKPOKPUCTALIMIECKOTO) mapaduHa, Apyrue yKa3blBalOT HA YMEPEHHYIO
cTerneHb mpobiemsl. [3]

Heabr padorsr: Kpucrammmsauus napaguHOB B ChIpOH HE()TH NPUBOIUT K HEHBIOTOHOBCKUM
XapaKTePUCTHKaM TEKY4eCTH, B TOM YHCJIC K OYCHb BBICOKMM MpelesiaM TEKy4ecTH, KOTOpPBIC
3aBUCAT OT BPEMEHH (TUKCOTPOIHBI) OT IUHAMHUKHU CJIBUTAa M TEMIIEpaTypbl CHIPOH HEPTH.
Kpucrammzanuss BOCKa 3aBHCHT OT CTEHNECHH IEPEOXITXKICHUS W CKOPOCTH OXJIaXKICHHSL.
Kpucramm3zanust napadmHOB B CHIpOH HE(TH MOXKET BBI3BaTh TPU MPOOJIEMBI: BHICOKAs BSI3KOCTB,
IPUBOAIIAS K MOTEPSIM JaBJICHHS; BBICOKHH Hpelesl TEKy4ecTH JUIs BO30OHOBICHUS TOTOKA H
OTJIOKEHHE KPUCTAJUTUTOB MapapHa Ha NOBEPXHOCTSX.[ 7]

Metoanbl peimieHusi: Beicokast BA3KOCTh U MOTEpPU AABICHHS. BbhICOKAs BA3KOCTh U OTJIOKEHHUE
napauHa Ha MOBEPXHOCTU TPYObI SBISIOTCS OCHOBHBIMM IPUYMHAMH BBICOKOTO JABIICHUS B
BBIKUJHOW JIMHUHU, MOMHMO TYpOYIEHTHOTO MOBeACHHUS TOoTOoKa. Kpucrammmsanus mnapaduna
pPEe3KO YBEIMYMBAET BSI3KOCTh ChIpod HedTu. M3-3a CKIOHHOCTH KPHUCTAUIUTOB MapapuHa K
resieo0pa3oBaHUIO MX MPUCYTCTBUE YBEIMYMBAET KAaK KOT€3HMOHHYIO, TaK U QITC3MOHHYIO CHITY.
OTO NPUBOAMUT K IOBBILICHUIO BA3KOCTH W IOTEPSIM JABJICHHS, YTO IPUBOAMT K CHUKEHUIO
3¢ GheKTUBHOW TPOU3BOAUTENLHOCTH JHHWH. MHOTJa [aBieHHWE 3aKaykd MOXET BBIUTH 3a
Mpeaeibl CUCTEMBI, M TPAHCIIOPTUPOBKa HedTH mpekpamaercs. Takue norepu nasieHus B HKT
BBI3BIBAIOT HU3KUE CKOPOCTH TOTOKAa B CKBaXXHHE, 4YTO, B CBOIO OdYepelb, CO3/aeT Oolee
OJaronpusATHBIE YCIOBUS [UIsl OTJIOKEHUS MapapuHOB, TEM CaMbIM MEJUIEHHO yMEHbIIas
CKOpPOCTh IOTOKa JO TEX TMOop, TNokKa MOTOK He mpekparurca. CooOmaercs, dYTo B
HU3KOTEMIIEPATYPHBIX KOJJIEKTOpaX MPUTOK HEPTH CHIDKAeTCAs M3-3a KpUCTAUTU3ALUU
napauHOB B IUIACTE, YTO MPUBOKUT K IUNIOXOMY H3BJIeYcHHUIO. [9]

Bricokuii mipemen TEKydecTH IS Tepe3amycka IMOToKa. OTy Mpo0JeMy MOXHO Ha3BaTh
nepe3amnyckoM MOTOKa B TPYOOMPOBOJE, KOT/Ia COAEPKAIIEMYCsl B HEM CTaTHYHOMY Maclly JaioT
OCTBITh JI0 TEMIIEPATyp HUXKE €ro TEMIIEpaTyphl 3aCThIBaHUA. B Takux ciaydasx Jid pa3pylieHus
relis U BO30OHOBJICHHS MOTOKAa TpeOyeTcs OMpEeNeIeHHOE NaBICHHE, HA3BIBAEMOE JaBICHHEM
nepe3amnycka. MIHOT/1a 3To 1aBlieHUE MPEBBIMIACT MPEAebl aBlICHUs HACOCOB U TPYOOIPOBOIOB.
Jlunus kaxxercs 3a0UTOM. DTa nMpodiieMa ycyryosnsercs mapaguHOM, OTIOKUBIIUMCS B JIMHHH.

MeToabl Mpor{o3upoBanus nepesanycka: CooOIIaaoch 0 MHOTUX METOJax MPOTHO3UPOBAHUS
9Tol TpoOseMbl. CaMbIM MPOCTHIM W OOIICTIPUHSATHIM SIBIISICTCS MCIIBITAHHE HA TEMIIEPATypy
3acThIBaHMS. TakKe HCIOIb30BAINCH HWCIBITAHUSA Ha Mpeaesl TEKy4eCTH C HCIOJb30BaHHUEM
Pa3JIMYHBIX TUIIOB BUCKO3UMETPOB.[3]

OcaskneHue BOCKOBBIX KPHCTAIMTOB Ha nmoBepxHocTu: Korga temmneparypa Macia najiaer
HUKE TOYKM TOMYTHEHMsS, KPUCTAIbI MapaduHa HAYMHAIOT OCAXKIAThCSA. ODTH KPUCTAILIBI
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0CeIal0T Ha MOBEPXHOCTH cUCTeMbl 00paboTku (Hampumep, Ha HKT, BBIKUAHBIX JUHUSAX, JHE
pesepByapa, TEXHOJOTHMYECKOM OOOpYJIOBAaHWUM M y3/1aX HAcOCHBIX mmTaHT). [lapadwH moxer
OCaXIAThCs, Jaxe eclii 00beM Macja HaXOAWUTCS TMpPH TEMIIepaType BBIINIE TOYKH €ro
MOMYTHEHMSI. DTO MPOMCXOJIUT M3-3a PA3HUIIBI TEMIEpATyp MEXIYy MacCOd macia U BHEIIHEH
MOBEPXHOCTBIO TpyOomnpoBoaa. HedTh BOMM3M CTEHKH TPYOBI MOXKET UMETh TEMIEpaTypy HIKE
TOYKM TIOMYTHEHHUS, YTO MpHUBEAET K KpUcCTauM3auuu mnapaduHa. OcaxaeHue sBisercs
IIPEANIOYTUTENBHBIM COCTOSHUEM JJISl TAKMX KPHUCTAJIOB, IOTOMY YTO 3TO HU3KOIHEPreTU4ECKOoe
COCTOSIHME; O3TO MPOUCXOTUT MpH Oojiee HU3KOM Temmeparype, M TMOJIyd€HHas penieTka
ycTOiunBa. YCTOWYMBOCTh PEIICTKH OOYCIIOBJIIEHA HAJMYUEM IOBEPXHOCTH IS OCAXKICHHS
(amre3wu) U JadbHEHIIIETO CIEIICHUS KPUCTALUIOB (Kore3uw).[S]

Mexanu3m: MexaHu3M OTJIOXKEHUS TapaduHa OmpeneseTcs MOJeKyspHor auddy3uei
MOJIEKYJ TapaduHa, CABUTOBOM JAUCHEpCHel KpPUCTAUIMTOB TmapaduHa ©u  OpOyHOBCKOH
muddy3ueit kpuctauToB napaduHa. ['paBUTAIMOHHBIM OCAKJICHUEM KPUCTAUIOB mapaduHa B
YCIOBHSIX BBIKMIHOW JIMHUM MOXKHO MpeHeOpeub, MOCKOJIbKY B HEM MpeoliagaeT CABHIOBas
mucriepcus. byprep u p. IpOMILTIOCTPUPOBAI STOT MEXaHU3M IIPU pa3padOTKe MaTeMaTH4eCcKOn
MOJICIM  OTJIOKEHHs] TapapuHa B TPAHCAISICKHHCKOM TpyOompoBone. [I'paBUTarimoHHOe
OCaXKJIEHHE MOXKET OOJIbIlIe CIIOCOOCTBOBATh B CTATHYECKUX YCIOBHSX, HAPHUMED, B Pe3epByapax
JUTSL XpaHEHUsL.[6]

@aKTOopHbl, BJIUSIOLINE HA OT/I0KeHHe napaduHa: MexaHu3M U CTENeHb OTIOXKEHHs napaduna
B IPOTOYHOM CHCTEME HW3Y4aJIUChb MHOTMMHU HCCiefoBaTensaMu. [l W3yd4eHHs sBIICHUSA
OTJOXKEHHUs napaduHa ObUIM MPUHATHI pa3iuyHble MeToAbl (00cykaaeMble mo3xke). Ha crenens
OTJIOXKEHUs MNapaduHa B MPOTOYHONW CUCTEME BIMAIOT TpU (hakTopa, Kak 3TO JIydllle BCEro
nokaszaHo borrom u ['yIMyHICOHOM: CKOpPOCTBH IIOTOKA, Iepemnaj TeMIepaTyp U CKOPOCTb
OXJIAKJICHMS, @ TAK)KE CBOMCTBA OBEPXHOCTH. [ 8]

3akuouenue: [lapaduHOBBIE BOCKH, TUIOXO PAacTBOPUMBIE B KOMITIOHEHTaX pPacTBOpa CHIPOU
HEe(TH, KPUCTAUIM3YIOTCS MpPH TIOHW)KCHUU TEMIIEpaTypbl M BHOCSIT OCHOBHOM BKJIAJ B
oTnokeHus:  HersHOro mapaduua. OpgHAKO  pa3BeTBICHHBIE mapauHbl, HAPTEHBI,
apOMaTUYeCKHUe COCTUHEHHUs, acabTeHbl M CMOJIBI BHOCSAT MEHBUIMH BKJIQJ B 3TU OTIIOXKCHMS,
HO 3aMETHO M3MEHSIOT XapaKTep KpUcTain3auuu napaduHOBBIX BOCKOB. JlJisi MpOrHO3MpOBaHUs
CKJIOHHOCTH CBHIpOM He()TH K nmapauHOOTIOKEHHUIO BaYKHO 3HATH €€ COCTaB 10 BBIIICYKa3aHHBIM
KOMIIOHEHTaM. 3HaHUE paclpeiesieHus] BOCKOB IO YIVIEPOJHOMY UHCIY IIOMOTaeT HaMm
IpeJCcKa3aTh Havyajo KpHCTALIM3AIMH. Takke clenyeT y4uThIBaTh KJIMMAaT MECTHOCTH. Bock
KPUCTAJUTU3YETCSl M3-32 CHIDKCHMS JaBJIEHUS W Temneparypbl. CHIKEHHE JaBICHHS BBI3bIBACT
MOTEPI0 JIETKUX (Ppakuuid, KOTOphIE NEHCTBYIOT KaK €CTECTBEHHBbIE PACTBOPUTENU MapapuHOB.
V3MeHeHHs TemMrepaTypbl BIUSIOT Ha PaCTBOPUMOCTH napaduHoB B He(TH. [§]

PactBop mapaduna B kepocuHe MOKa3bIBAET, UTO MPH HanboJiee OIaronpusATHBIX YCIOBUAX OH
o0pa3yeT Hroip4yarble OpPTOPOMOMYECKHE KpPUCTAJUIBI C PEIIETKOW W3 MEePEeKPBIBAIOLINXCS
mwiacTuH. Kornma yciaoBusi cTaHOBSITCS HeOJIarompusTHBIMH, (opMma KpucTamsia MEHseTcsl Ha
BBICOKOHEPreTHYECKYI0 TeKcaroHalbHy0 (opmy. CremieHne B reKcaroHaJbHBIX (hopMax He
TaKo€ MPOYHOE, KaK B OPTOPOMONYECKHX KpucTayuiax. [12]

Kpucrannuzanus napaduna cBsizana ¢ Tpems npodiaemamu: (1) BeICOKas BA3KOCTb, MPUBOJAIIAS K
MoTepsiIM JlaBlieHus; (2) BBICOKMH Mpenen TeKy4decTH I mepe3amycka; U (3) OTIoXKeHHE
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KPUCTATUTOB TapaduHa HAa TOBEPXHOCTU. DTHU TPOOIEMBI PETYIUPYIOTCS OYCHBb CIOXKHBIM
HabopoM (aKTOPOB M MOTYT TPHBECTH K TSKEIBIM IMPOU3BOJICTBEHHBIM M MaTEPHAIbHBIM
MOTEPSIM, €CITU HE PEIIUTh UX TOJDKHBIM 0Opazom. [11]

JlanHble pa3NIUUYHBIX Ja0OpPaTOPHBIX HWCCIEAOBAHMM, BKJIIOYAs HCCIEIOBAaHUS, MaKCUMaJIbHO
TOYHO UMUTHUPYIOUINE PeaIbHBIC MOJIEBBIC YCIOBUS, MOTYT OBITh MCIOJIB30BAHBI ISl pa3pabOTKH
MOAXOAAIINX pEHICHUH pa3IMYHBbIX TMOJEBbIX 3amad. /i mporHo3upoBaHus mpodieM ¢
napaHOM WCTHONB30BAICA PSII METOJOB, HO WX CTAaHJAPTU3AIMS BCE €Ile YCKOIb3aeT OT
Hay4dHOro cooOmiecTBa. HeoOXomauMocTh CTaHAApTU3UPOBATh OTH METOIBI JUISl JIy4IIEro
TEXHUYCCKOT0/SKOHOMHUYECKOTO CMSITYEHHUS IMOCICACTBUH. [9]
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INTERNATIONAL EXPERIENCE OF USING INNOVATIONS TO
INCREASE COMPETITIVENESS AND OPPORTUNITIES FOR ITS USE IN
AZERBAIJAN
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ANAS, Institute of Economics, dissertation, ADPU, Scientific-Organizational Department, Head of Intellectual
Property Protection Department, E-mail: natevan.hesenova@mail.ru

ABSTRACT

The depletion of oil and gas, which play an important role in the economic development of our
country, further increases the need to pay more attention to the non-oil sector. Thus, a lot of work
should be done in this direction to expand the use of information and communication technologies
and create a good basis for favorable economic relations. The main distinguishing feature is the
application of innovations and, consequently, the development of human capital. The current state
of innovation in the Azerbaijani economy allows us to say that the formation of competitiveness
and the pace of socio-economic development depends on the research and application of modern
technologies, a new innovative environment, increasing knowledge and its transformation into
intellectual capital. Let us also emphasize that At the heart of all this is a well-thought-out state
policy in the field of science and innovation. It is from this point of view that a number of
strategies and state programs adopted in the current situation can be shown. The recent increase in
trade turnover reflects the fact that regional integration is expanding along with globalization. The
preference for specialization in a competitive environment, the development of innovation
potential and thus the promotion of optimal value added, as well as increasing the country's
competitiveness at the macro and micro levels is a manifestation of the current situation in the real
economy. reflects the fact that regional integration is expanding along with globalization trends.
The preference for specialization in a competitive environment, the development of innovation
potential and thus the promotion of optimal value added, as well as increasing the country's
competitiveness at the macro and micro levels is a manifestation of the current situation in the real
economy. reflects the fact that regional integration is expanding along with globalization trends.
The preference for specialization in a competitive environment, the development of innovation
potential and thus the promotion of optimal value added, as well as increasing the country's
competitiveness at the macro and micro levels is a manifestation of the current situation in the real
economy.

The Decree of the President of the Republic of Azerbaijan dated September 19, 2018 on
additional measures to support domestic production based on competitive activities in the non-oil
industry provides innovative solutions to problems in the non-oil sector. It should be noted that as
a result of intensive economic reforms to ensure the intensive and competitive development of the
non-oil sector in the country, potential opportunities in this area have expanded, new industries
have been formed, and the level of non-oil production has increased. , export capacity increased.
At the same time, the impact of global innovations is creating new challenges. Among such
challenges are the need to intensify regional procedures, make the economy more open and
transparent, and conduct competitive financial and trade transactions. It should be noted that
modern technologies, in the first stage, change the methods of production due to the digitalization
of the economy, in other words, bring a new essence to the concept of boundaries for the market
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of services or products. In addition to the above, we can say that Azerbaijan has improved its
position in the Doing Business report prepared by the World Bank and the International Finance
Corporation. Thus, “In 2019, our country has been declared the most reformed country in the
world. In this new report, we can say that the country's position has moved up 32 places compared
to two years ago, as it ranks 25th out of 190 countries. And while being ahead of many other
countries, it has risen to a leading position among the CIS countries. Financial security and
economic stability have been restored through economic reforms, and significant progress has
been made in many areas of production, especially in agriculture, the non-oil sector and other
related sectors. Mutual trust has been formed in public-business cooperation, and these effective
relations have become fundamental principles for future economic development. Thanks to the
implemented reforms, increasing the level of satisfaction of citizens and entrepreneurs, along with
achieving transparency in this area, Reducing costs by optimizing the number of administrative
procedures in different sectors, attention should be paid to the quality of services provided by the
state. By transitioning to a new economic model, our country provides the economy through
reforms, innovations, technologies and the non-oil sector. The formation of state policy in the
science and innovation sector is also of primary importance in the DCC. AR also has a worthy
place among the "knowledge-producing” countries. For this reason, it is no coincidence that
strategic directions have been identified for the advancement of the national prospects of our
economy, which plays a special role in the development of the non-oil sector, supporting ICT and
innovation. Attention should be paid to the quality of services provided by the state. By
transitioning to a new economic model, our country provides the economy through reforms,
innovations, technologies and the non-oil sector. The formation of state policy in the science and
innovation sector is also of primary importance in the DCC. AR also has a worthy place among
the "knowledge-producing” countries. For this reason, it is no coincidence that strategic directions
have been identified for the advancement of the national prospects of our economy, which plays a
special role in the development of the non-oil sector, supporting ICT and innovation. Attention
should be paid to the quality of services provided by the state. By transitioning to a new economic
model, our country provides the economy through reforms, innovations, technologies and the non-
oil sector. The formation of state policy in the science and innovation sector is also of primary
importance in the DCC. AR also has a worthy place among the "knowledge-producing™ countries.
For this reason, it is no coincidence that strategic directions have been identified for the
advancement of the national prospects of our economy, which plays a special role in the
development of the non-oil sector, supporting ICT and innovation. The formation of state policy
in the science and innovation sector is also of primary importance in the DCC. AR also has a
worthy place among the "knowledge-producing™ countries. For this reason, it is no coincidence
that strategic directions have been identified for the advancement of the national prospects of our
economy, which plays a special role in the development of the non-oil sector, supporting ICT and
innovation. The formation of state policy in the science and innovation sector is also of primary
importance in the DCC. AR also has a worthy place among the "knowledge-producing™ countries.
For this reason, it is no coincidence that strategic directions have been identified for the
advancement of the national prospects of our economy, which plays a special role in the
development of the non-oil sector, supporting ICT and innovation.

Keywords: information, innovation, electronic payment, electronic document, technology, non-
oil sector.
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ROQABOTQABILIYYOTLiIYIN ARTIRILMASINDA
INNOVASIYALARDAN ISTIFADONIN BEYNOLXALQ TOCRUBOSI VO
ONUN AZORBAYCANDA ISTIFADOSI IMKANLARI

Natavan Hasonova
AMEA, Igtisadiyyat institutu, dissertant; ADPU, Elmi-Toskilati s6bo, Oqli miilkiyyatin qorunmasi bélmasinin miidiri
E-mail: natevan.hesenova@mail.ru

XULASO

Olkomizin iqtisadi cohotdon inkisaf etmosindo miihiim rol oynayan neft vo qaz ehtiyatlarinin
tiikkonmosi geyri-neft sektoruna olan diqqoetin artirilmasi zorurstini artirir. Odur ki, informasiya-
kommunikasiya texnologiyalarinin totbiqinin genislondirilmasi, eloco do olverisli iqtisadi alagolor
liclin yaxs1 zomin yaradilmasi mogsadilo bu istigamotdo ¢ox is goriilmolidir. Osas forqlondirici
xlisusiyyot innovasiyalarin totbiq edilmosi vo noticods insan kapitalinin inkisafidir. Azorbaycan
iqtisadiyyatindaki innovasiyalarin totbiq edilmasinin hazirki vaziyysti onu sdylomoys icazo verir
ki, rogabat giicliniin formalagmasinin, homg¢inin sosial-iqtisadi inkisaf siirotinin, eloco do miiasir
texnologiyalarin aragdirilmasina vo totbiqine yeni innovativ miihit, artan bilik vo onun oqli
kapitala ¢evrilmosino baglidir. Qeyd edok ki, biitiin bunlarin osasinda elm, eloco do innovasiya
sahasinda yaxsi diislinlilmiis dovlat politikas: dayanir. Bu baximdan indiki seraitde gqabul edilon
bozi strategiyalari, homginin dovlot programlarini togdim etmok miimkiindiir. Son zamanlarda
ticarot dovriyyesindoki artim qgloballagma tendensiyalari ilo birlikds regional inteqrasiyanin da
genislondiyini gostorir. Rogabatli miihitdo ixtisaslagmaya iistiinliik verilmasi, homginin innovasiya
potensialinin inkisafi vo belslikla, optimal alava dayarin togviqi, o climlodon dovlatin ham makro,
hom do mikro saviyyado rogabat qabiliyyatinin yiiksoldilmasi real iqgtisadiyyatda olan moévcud
voziyyatin tozahiirloridir.

Agar sozlor: elektron Odonis, innovasiya, elektron sonad, informasiya, qeyri-neft sektoru,
texnologiya

Giris: Milli iqtisadiyyatin diinya iqtisadiyyati ilo daha genis inteqrasiyasina ehtiyac vo roqabot
gabiliyyeotinin artmasi1 Azorbaycanda innovasiya potensialindan istifadonin zoruriliyini gostorir.
Olkomizds kiitlovi innovasiya axini yaradabilocok innovativ igtisadiyyatin formalasmasina tolobat
getdikco artir. Bundan slava, igtisadi miinasibatlorin transformasiyasi 6lkads innovasiya sahasino
do tosirsiz 6tiismodi vo hatta ciddi zorba vurdu. Uzun illor orzinds élkenin iqtisadiyyati IEO-lor
liclin “xammal”a ¢evrildi. Bu sortlor 6lkomizin iqtisadi sistemindo bir innovasiya sahasinin
formalagsmasina icazo vermodi. Bununla bels, innovasiya potensialini inkisaf etdirorak biitiin
istehsal prosesindo innovasiyalardan somorali istifadssi tiglin biitiin miimkiin vasitolordon istifado
etmok zoruroti yaranmisdir. Igtisadiyyatda innovasiyalar iiciin imkanlar yaradan olagolorin
yaradilmas1 birbasa olaraq institusional miihitin doyisdirilmasi ilo olaqodardir. Innovativ
iqtisadiyyat, xiisusilo madoni miihitin, elmin, tohsilin, hamg¢inin yaradiciliq, kosf va ixtira azadlig1
ticlin saraitin inkisafini tolob edir. Texnoloji toraqqi, innovasiya strategiyasi ancaq genis spektrli
dovlat programlari, hamginin dostayi naticesinde yerina yetirila bilor. Foal innovasiya potensiali
0lko iqgtisadiyyatinin raqabot gabiliyyatini homg¢inin diinyada olan rogabat iistiinliiklorinin artim
tempini tonzimloyon miithiim amillordon biri kimi hesab etmok olar. Iqtisadi inkisafin yeni
morholasi zamani iqtisadiyyatin rogabot giiciiniin artirilmasit mogsadi ilo innovasiyalarin idaro
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edilmasi ilo bagli masalolor metodoloji, eloco do elmi-nozari todgiqatlarin aparilmasini vacib
sayir. Iqtisadi sistemin rogabot istiinliyiiniin yaxsilasdirilmasi {iciin innovasiyanin tasir
metodlarinin tohlil edilmasi vo qiymatlondirilmosi do praktiki ohamiyyat kasb edir ki, bu da
todqgiqat mogsadi ilo se¢ilon movzunun aktualligini miioyyon edir.

Mbogqsad: Beynolxalq tocriibonin totbiginin nozori konsepsiyalari homginin beynolxalq tocriibonin
Oyranilmasinin 6lkonin milli iqtisadi toraqqi strategiyasinin hayata kegirilmasinin dyranilmasi ilo
six baghidir. Miasir zamanda iqtisadi miinasibatlordo iqtisadi aktivlarin rogabst gabiliyyatinin
doracasindon asilidir. Xiisusile, orzaq mohsullarina tolobatin c¢oxalmas: istehlak bazarinda
rogabatin artmasina sobab olub. Homin xiisusiyyatlor istehsalgilara elmi-texniki standartlara
homginin beynolxalq norma vo standartlara uygun mohsul istehsal etmoys vo ya togdim etmoyo
imkan verir. Ancaq beynolxalq innovasiya tocriibasinin totbiqi vo uygun istehsal saholorinin
yaradilmast qloballasan bir diinyada rogabstqabiliyyatli xidmatlorin gostorilmosi iigiin sorait
yaradacaqdir. Son dovrlorin tocriibalori gostorir ki, bu, rogabst aparan iqtisadi islahat
strategiyalarinin miixtalif xiisusiyyatlora gora iqtisadi realligdan forqli qobul edilmasi ils baghdir.
Mbolumdur ki, oksor 6lkolorin inkisaf etmasi homin 6lkodo bazar mexanizmi alatlorinin rovan
islomosindo, inhisarlarin hocminin azalmasinda vo bununla da orta tobogonin formalagmasi
zamani Oziinii oks etdirir. Mohz bunlar1 nozoro alaraq sOyloyo bilorik ki, bazar igtisadiyyati olan
Olkonin inkisafi kicik biznes kimi tosorriifat subyektlorinin inkisafindan asilidir. Biitiin bunlar istor
Olkomiz {iglin, istorso do bazar iqtisadiyyati olan basqa Olkoalor iiglin miioyyon hesab edilir.
Beynolxalqg Valyuta Fondunun (bundan sonra BVF) homg¢inin Diinya Bankinin sonuncu
hesabatlarina gors, 2018-ci ildo global igtisadi artimin gozlonilondon asagi oldugunu vo 6ton ilin
miivafiq dovrii ilo miiqayisads 0,1 faiz bandi azalaraq 3,7 faiz soviyyesinda gorarlagdigini nazoras
alsaq bu da 0z novbasinda Olkomizo monfi tosirsiz ke¢momisdir
(https://www.imf.org/external/pubs/ft/weo /2019/.../index.aspx). Bununla bels, bazar iqtisadiyyati
soraitindo yaranan yeni layiholor osasinda rogabatgabiliyystinin artirilmasi tigiin innovasiyalardan
istifado osasinda sonaye parklarinin vo miasir istehsal avadanliglarimin istehsalinin
maliyyolosdirilmasi holo do prioritet moasolodir. Belo layihalordo bazar istirakgilart sirasina elmi-
tadqiqat institutlarinin, universitetlorin eloco do bazi miisssiselorin daxil edilmasi tovsiys edilir.
Ciinki son noticado qarsiliglt miinasibatlor innovativ kicik firmalarin inkisaf etmosina yol agir.
Sonraki marhalslor zaman faaliyyatlorin davam etdirilmasi bir ¢ox is yerlorinin agilmasina elaco
do insanlarin rifahiin yaxsilasdirilmasina sobob olacaq. Bununla borabar, miioyyon mogamlarda
rogabat qabiliyyatinin artirilmasi iizra beynolxalq tocriibonin dyronilmasi bazi hallarda yiiksok
maliyyo resurslarin tolobini zoruri edir. Bu ciir foaliyyotlorin baslica inkisaf ekosistemi inkisaf
edon innovasiya sobokoloridir. Burada miihiim maosololordon biri do dovlet dostoyi mexa-
nizmlorinin beynolxalq tocriibalor ilo olagolondirilmasi vo sistemlosdirilmosidir. Iqtisadi effek-
tivliyin yliksoldilmosi vo artirilmasimnin osas yollarini, innovativ foaliyyatin idaro edilmosi
mexanizmlorini vo onlarin bagsqa mohsuldarliq névlerino tesirini dyronmok do miihiimdiir.
Rogabot gabiliyyotinin artirilmasi iizro diinya tocriibasi homg¢inin onlarin Azorbaycanda totbiq
edilmosinin miimkiinliiyii dovlot tonzimlonmosinin baslica prioriteti vo osas xottidir. Beloliklo,
iqtisadi sistemin roqabot qabiliyyatinin artirilmasi konsepsiyasina sistemli yanagma dovlotin
moqsadyodnlii mévqgeyindon irali galir homginin dovlat tonzimlonmasinin vacibliyino asaslanir.

Metod: Yeni mohsullarin toqdim edilma ehtimali eloco do naticads raqabat tozyiqinin saviyyslari
forqlilik gostorir. Yiiksok texnologiyali istehsal firmalarinin yeni mohsullar1 var vo yerli vo yaxud

| PAHTEI
| 152 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




ISSN: 1609-1620, E-ISSN: 2674-5224

PAHTEI

REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

VOLUME 17 ISSUE 06 2022

beynolxalq bazarlarda (yerli bazarlarin oksino) daha rogabotli olurlar. Bu rogabot xarakterli
tozyiqlor hor no godor bu ciir firmalar ilk morholodo daha mohsuldar olmaga ¢alissalar da
firmalarin  na Giglin yeni mohsullar buraxmaga daha ¢ox hovasli olduglarini izah eds bilarlar.
Roqgabat qabiliyyatinin artirilmasi zamani beynalxalq tocriibo vurgulanmagla yanasi, biznes
inkibatorlar1 da vurgulanmalidir.

Biznes inkibatorlarinin yaradilma ideyast Amerikada yaransa da, sonradan Ingiltorodo
reallagdirildi. Britan-amerikan modelinin asas moagsadi subyektlorin foaliyyatini bazar soraitinda
miasir ideyalar, yeni tsul vo texnikalar osasinda qurmaqdir. Beloliklo, ETT-nin sonuncu
yeniliklori ilo tomin edilon avadanliglar Ingiltoro-ABS kigik biznes modelinin qurulmasi zamani
xuisusi rol oynamadi. Osas odur ki, bu ki¢ik miiossisolorin idare olunmasi ilo mosgul olan insanlar
todqiqatlarin naticolorindon homg¢inin yeni xidmot ndvlorindon vo innovativ innovasiyalardan,
basqa sozlo, innovativlikdon xobordar olsunlar. Homin dovrde Ingiltorads senaye parklarinin
genislondirilmasi prosesi elmi tohsil miiossisalorinin homginin elmi-todqiqat institutlarinin dovlot
blidcosindon maliyyolosdirilmasi ilo xarakterizo olunur. Vo noticodo belo elmi miiossisolor
biznesin inkisafi markazlorina yonaldilir ki, bu da maliyys problemini aradan qaldirir.

Italiyada biznes inkubatorlarin yaradilmasinda miihiim prioritet ETT-nin tokmillosdirilmosi vo
onun osasinda iqtisadi aktivlorin yaradilmasi yolu ilo regionlarda iqtisadi inkisafin tomin
edilmosidir. Belo texnoparklarin tomolinin qoyulmasinda miisbot amil Avropa 6lkolorindo bir
6lkads vasaitlorin toplanmasi, 6lke daxilinds iqtisadi aktivlorin birgs saylori noticesinde mohsul
vo ya xidmaotlorin satis1 liclin miisbot tendensiya homginin sortlorin moévcudlugu olmusdur.
Bundan olavo, Italiyada innovativ foaliyyot miiasir texnoparklar, todqigat morkozlori,
universitetlor vo digor digqgotolayiq mogamlara asaslanmalidir.

Italiyada foaliyyot gdstoron biznes inkubatorlarinda rogabot gqabiliyyatini artirmaq iigiin
innovasiyalardan istifadoni togviq edon bir nec¢o element var. Onlar xiisusiyyetlorino goro forqli
gruplara boltndr:

- miiossisalorin innovasiya baximindan ohaliys toklif etdiyi xidmatlor;

- insanlarin texnoloji yeniliklordon istifadosinin hacmi;

- 0lko ohalisinin innovativ sahibkarliq zamani istirak etmosinin 6lkonin omok qabiliyyatli aktiv
ohalisinin imumi sayina olan nisbati;

- ictimaiyyoto toqdim olunan innovativ mohsullarin qiymotlondirilmosi vo monitoringinin
naticalari;

- bu xidmotlorin gostorilmosindo yerli resurslarin payr vo b. istifadoesi ilo (“Innovation &
technology transfer”. Special edition. Published by the EC. 2000).

Olkomiz hom do rogabot gabiliyystinin artirilmasi iiciin innovasiyalardan istifado sahasindo
beynolxalq tocriibolorin dyronilmasinin tarixi ononosino malikdir. Bunun askar niimunosi olaraq
2019-cu ilin martinda dlkomiz Avrasiya regionu ilo OECD (igtisadi ©mokdashq vo Inkisaf
Toskilat1) arasinda olan beynolxalq dialoqun inkisaf etmosindo miihiim rol oynayan todbiro ev
sahibliyi etdi. Avrasiya regionu vo OECD o6lkslori ilo alagolorin giiclondirilmasi vo bu sahados olan
problemlorin holli Azorbaycan Respublikasinin homiso diggot morkozindadir. Avrasiya
Rogabotlilik Proqrami c¢orgivosindo respublikamizda kicik vo orta sahibkarligin  rogabot
gabiliyyatinin yiiksoldilmasi, ilkin islahatlarin dostoklonmosi vo iqtisadiyyatin saxolondirilmosi
kimi layiholorin davamli olacagi vurgulanmalidir. Iqtisadi mosalolordo dovlotin beynalxalq
soviyyado gobul edilmis standartlar1 rogabot qabiliyyatinin yiiksoldilmosindo miihiim ohomiyyat
kosb edir. Olko iqtisadiyyatin saxolondirilmosi vo sahibkarlarin rogabat gqabiliyyatinin
yiiksaldilmasi mogsadilo xarici 6lkalor vo beynoalxalq toskilatlarla yaxin miinasibatlor saxlayir.
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Igtisadiyyatin saxalondirilmasi, sosial comiyyatin inkisaf etmasi, kigik homg¢inin orta sahibkarligin
inkisaf etmosi ilo bagl bir ¢ox sayda normativ hiiquqi aktlarin imzalanmasi buna oyani dolildir.
Basqa sozlo, belo islahatlar istehsalin vo ixracin stimullagdirilmasi potensialina malikdir
(http://igtisadiislahat.org/).

Sonaye sahosinin innovasiyalar vasitosilo inkisaf etmosi beynolxalq tocriibonin axtarisi, homginin
tohsil fiirsatlorinin genislondirilmasi ilo elmi-texniki potensialin giiclondirilmasi sayasinda
miimkiindiir. Beynolxalq tocriibado belo qabul edilir ki, raqabotqabiliyystli iqgtisadi miihitin
formalagmasina sorait yaradan osas faktorlar dovlotin effektiv tonzimlonmosi ilo six baghdir vo
rogabatli bazar olagolorino osaslanan iqtisadi modelin hoyata kecirilmosi {i¢iin osasdir. Bels
hallarda miioyyon edilmis sosial-igtisadi mogsadlors yiiksok somaraliliklo nail olmaq miimkiindiir.
Belo iqtisadi miihit ancaq sahibkarliq tosobbiisii vo azad roqaboto osaslanan bazar miinasibotlori
osasinda yaradila bilor. Eyni zamanda, beynoalxalq soviyyado bas veron sonuncu doyisikliklor
igtisadi eloco do sosial gostoricilorin  miitomadi inkisafini tomin etmok {glin dovlot
tonzimlonmasinin tokmillosdirilmosini tolob edir. Xarici ticarot zamani inzibati prosedurlarin
sadalosdirilmoasi vo tokmillogsdirilmosi sahibkarligin beynoslxalq miihitdo roqabst gabiliyyetinin
artirllmasinda dovlotin digqet morkozindadir. Baslica prioritet innovativ miihitin roqabatliliyinin
tomin edilmasi, dovlat siyasatinin belo miisbat yerino yetirilmasi istiqamotindo hayata kegirilmis
islahatlarin davamliligi, investorlarin hiiquglarinin miidafiosi mexanizmlorinin tokmillosdirilmasi
va s. bela tadbirlor nozordon kegirilo bilar.

Notica: AR miistaqilliyini oldo etdikdan sonra uzun, ¢atin hamginin sorofli yol kecdi. SSRI kimi
nohang dovlatin siiqutundan sonra basqa sovet 6lkolori ilo borabor Azorbaycan da siyasi gorginlik
homginin igtisadi sixint1 vo sosial gorginlik yasadi. Iqtisadi soraitdo bazar iqtisadiyyati, innovasiya
soraiti vo s. belo yeni tendensiyalar 6lko iqtisadiyyatinin ¢aotin zamanlarinda bas verdi. Yaranan
problemlors baxmayaraq, miistoqilliyin yaranmasinin ilk illsrinden Heydor Oliyevin rohbarlik
etdiyi hakimiyyat dir¢colmoyo, inkisafa dogru mohkom addimlar atmaga baslamisdi.
Miistaqilliyimizin davamli olmasi ti¢ilin ilk ndvbads iqtisadi islahatlar aparildi. Bu siyasat indi do
ugurlu sokildo davam edir. Bu, iqtisadiyyatimizin inkisafinin baslica istigamotlorindon biri do
Olkonin innovasiya potensiali oldugunu séylomoyimizo imkan verir. Bu baximdan 6lko
igtisadiyyatinin golocokdoki sosial-igtisadi inkisafi ilk ndvbado omtos vo xidmatlorin komiyyaot vo
keyfiyyoat cohotdon roqabotqabiliyyatliliyinin yiiksaldilmesi moagsadile iqtisadiyyatda yeni
innovasiyalarin tonzimlonmasi vo totbiqi ilo baglidir. Azarbaycan Respublikasinin geyri-neft
sektorunun innovativ miihitds bdylimesindo maraqli olmasi onun davaml iqtisadi inkisafa nail
olmaq moévqeyinin iqtisadi asasini toskil edir. Milli maraqlarin miidafiasi gor¢ivasi daxilindo
dovlatin innovasiya siyasatinin baslica magsadlorini asagida qeyd edildiyi kimi sadalaya bilorik:

e yerli mohsullarin rogabat gabiliyyatinin yiiksaldilmasi iigiin innovasiyalarin totbiqinds iqti-
sadi, hiiquqi homg¢inin togkilati sortlorin somaraliliyinin artirilmast,

e clm vo texnikanin imkanlarindan somorali sokildo istifado etmoklo sosial-igtisadi
problemlorin holl edilmasine miisbot yanasma,

e innovasiya potensialinin effektiv yerlosdirilmosi homg¢inin somorali idara olunmast,

e Olkonin inkisaf etmosino, vacib sosial vozifolorin icra edilmosino xidmot edocok elmi-
texniki toroqqi, miitoroqqi struktur yeniliklorinin hoyata kecirilmosino tosir imkanlarinin
yiiksoldilmasi vo s.

Osas mogsadlors nail olmaq mogsadi ilo dévlot innovasiya siyasotinin hoyata kegirilmosi zamani
izorino diigon vozifo vo 6hdoliklori qobul etmis vo yerino yetirmisdir. Buna niimuno kimi milli
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innovasiya mohsulunun beynolxalq soviyyado qorunmasi vo beynolxalq miinasibatlorin
effektivliliyindo miitoroqqi todbirlorin hoyata kegirilmasi, rogabat gabiliyyatinin artirilmasi ti¢lin
innovasiya foaliyyatinin inkigaf etmasi, elm, tohsil, maliyys vo kreditin qarsiliqli inteqrasiyasini
gostormok olar.
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REDUCTION OF THE DEGREE OF FREEDOM OF THE FOUR-
DIMENSIONAL MODEL OF THE REACTOR-REGENERATOR SYSTEM
FOR VISUALIZATION OF CONTROL OF THE PROCESS OF
HYDROCARBONS DEHYDROGENATION

'"Nubar Guliyeva
'Sumaqayit State University, ‘Department of “Processes automation”, *doctoral student
E-mail: naraquliyeval974@gmail.com

ABSTRACT

A mathematical model of the thermal regimes of the reactor block for the process of
dehydrogenation of isobutane to isobutylene is presented. The reaction-regeneration system
manifests itself as a highly efficient system with characteristic thermal dynamics. Self-oscillatory
activity, which tends to bring the system out of stability, can be observed in some critical effects.
In such cases, control visualization methods are productive, using the best study of the trajectories
of dynamic systems. The best study of trajectories is obvious and fruitful for application if the
dimension of the system is not higher than the third order. In our case, it turned out to be
appropriate to reduce the degree of freedom of the dynamical system to the third order, which
greatly simplified further studies. The model is based on the kinetic regularities of the formation
of coke deposits during the chemical process in the catalytic dehydrogenation reactor on the
surface of a microspherical catalyst and its burning for the purpose of regeneration in a continuous
flow. The expediency of using visual control of the thermal regime, which can significantly
increase the stability of the system to external disturbances, is shown. Conditions are analyzed
under which the mapping of trajectories of a four-dimensional model system of differential
equations into the corresponding three-dimensional state space may turn out to be non-
intersecting. This condition is equivalent to the condition on the uniqueness of trajectories
emerging from a given point in the state space under consideration. It is shown that one of such
conditions may be the automatic stabilization of one coordinate of the dynamical system by means
of linear stabilization systems. In order to achieve this goal, it is proposed to introduce a system
for stabilizing the reactor temperature by controlling the rate of introduction of the coolant into the
transport line of the catalyst circulation. Attention is focused on the fact that when controlling the
flow rate of the circulating catalyst between the reactor and the regenerator, the system undergoes
significant changes in the dynamic properties of the disturbance transmission channel. In order to
eliminate this influence, a corresponding adjustment of the parameters of the channel transfer
function is proposed. It is shown that the successful solution of this problem requires taking into
account the influence of the nonlinearity along the channel “catalyst circulation rate - reactor
temperature”. The use of linear ACS was a successful solution for stabilizing one of the
coordinates of the model. Calculations were carried out in the MATLAB environment to compare
different reactions. We have obtained acceleration characteristics along the channel of influence in
the reactor with three step actions. By increasing the nitrogen supply at different values,
qualitative changes in the acceleration curves were revealed. The non-linearity of the system
remains the main hindrance in the creation of a high-quality system for stabilizing the considered
coordinate. In this regard, an appropriate principle for the synthesis of ATS was selected. To solve
this problem, a cascade automatic control system was used. A decrease in the degree of freedom
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can contribute to the implementation of control algorithms based on mapping the motions of a
dynamic system into a three-dimensional space of phase trajectories and more qualitatively solve
the problem of avoiding production situations that are fraught with loss of thermal stability. A
programmable vehicle controller was also used, from which the signal is sent to the interface units
and to the actuators. The studies carried out at this stage contribute to the transition to the next
stage of research: the task of taking into account the strong influence of a number of system input
parameters on the dynamic properties of the reaction-regeneration system through the use of
design methods for adaptive methods for the synthesis of high-precision local stabilization
systems.

Keywords: technological process, mathematical modeling, linear stabilization systems,

heat balance equations.

CHUXKEHUE CTEIEHH CBOBO/JbI YETBIPEXMEPHOM
MOJAEJNU CUCTEMBI PEAKTOP-PEI'EHEPATOP, J1JIAA
BU3YAJ/IN3ALNU YIIPABJIEHUSA ITPOLUECCOM
JAET'UJIPUPOBAHUA YTJIEBOJOPOLOB

Hrobap I'yaueBa
CyMranTcKuii rocyIapCTBeHHEIH yHuBepentet,” Proseslorin avtomatlasdirilmasi” kafedrasi, goxropanr.
E-mail:naraquliyeval974@gmail.com

PE3IOME

[TpuBoguTCcs MaTemaTuuyeckas MOJENb TEIUJIOBBIX PEXUMOB PEaKTOpPHOro OJoKa mpoliecca
JIETUIPUPOBAHUS M300yTaHa B M300yTUJICH. PeaklimOHHO-pereHepallioOHHasi CHCTeMa MPOSIBIISIET
ce0s Kak  BBICOKOd((EKTHBHAs CHUCTEMA C  XapaKTEepHOW  TEIUIOBOM  JTWHAMUKOM.
ABTOKONE0ATEeNIbHAsE AaKTUBHOCTb, KOTOpas  CKJIOHHA IMPHUBECTH CHCTEMY K BBIXOIY U3
YCTOMYMBOCTH, MOXET HaOII0JaThCsl B HEKOTOPBIX KpUTHUYECKUX 3PdekTax. B Takux ciydasx
MPOJYKTUBHBI METObI BU3yaJIU3allMU YIPABIICHUS, C IPUMEHEHHEM HAWIY4IlEeTO0 HCCIIETOBAHUS
TPAGKTOpUIl JUHAMUYECKUX cucTeM. Hawnydimiee wuccieoBaHUE TPaeKTOPUA OYEBUIIHO U
IJIOJIOTBOPHO K NMPUMEHEHHIO, €CIM Pa3MEPHOCTh CHCTEMbI HE BBIIIE TPEThEro mopsiaka. B
HAIlleM CJy4yae OKa3aJIoCh YMECTHBIM MPUBEICHUE CTEIEHU CBOOOAbI AMHAMUYECKON CHCTEMBI K
TPEThEMY TMOPSAKY, UYTO 3HAYUTEIBHO YIPOCTUIO JalbHEHIIME wuccienoBaHus.  Mojenb
OCHOBaHa Ha KMHETHMYECKHUX 3aKOHOMEPHOCTSAX Ipoliecca 00pa30BaHUs KOKCOBBIX OTJIOKEHUH B
X0J/Ie XMMHUUYECKOr0 MPOIECCa B PEAKTOPE KATAIUTUYECKOTO JETHAPUPOBAHUS HA TMOBEPXHOCTH
MUKpPOC(EpUYECKOro KaTalau3aTopa U €ro BbDKUTAHUS B LENSIX pEereHepalnyvy B HENpepbIBHOM
notoke. [Toka3piBaeTcs 1e1eco00pa3HOCTh MPUMEHEHHUS BU3YAIbHOTO YIPABICHUS TEIJIOBBIM
PEXKUMOM, KOTOPAasi MOXKET CYIIECTBEHHO NOBBICUTh YCTOWYMBOCTH CHCTEMBI K BHEIIHHM
BO3MYILCHUSIM.  AHAIU3UPYIOTCSI  YCIOBUS, TPU KOTOPBIX OTOOpaKEHUE  TPACKTOpUU
YETHIPEXMEPHON MOJIEIbHONU CHCTEMbl Au(@epeHnanbHbIX YpaBHEHUH B COOTBETCTBYIOIEE
TPEXMEPHOE MPOCTPAHCTBO COCTOSIHUM MOXKET OKa3aTbCs HE MEPEeCceKaroluM. JTO YCIOBHE
PAaBHOCHUJIBHO YCIIOBUIO O €IMHCTBEHHOCTH TPACKTOPUM, BBIXOAAIIMX W3 3aJaHHOM TOYKH
paccMaTpuBaeMOro MPOCTPAHCTBA COCTOSIHUM. I[loka3bIBaeTCs, 4TO OJHHUM M3 TaKUX YCIOBUU
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MOJKET OKa3aThCs aBTOMATHUYECKas CTaOWIU3alvs OJHON KOOPAMHATHI TUHAMUYECKOW CHCTEMBI
MOCPEICTBOM JIMHEHHBIX CHCTEM CTa0MIM3alud. B 1ensx TOCTYKEHHS 3TOH LeNu MpejiaraeTcs
BHEJPEHUE CUCTEMBl CTAOWIIM3AIMU TEMIIEPATyphl PEaKTopa 3a CUYEeT YIPABICHUS CKOPOCTHIO
BBOJIa OXJIQXKJAIOIIETO0 areHTa BHYTPh TPAHCIOPTHOW JIMHUM UUPKYISLIHM KaTalu3aTropa.
KoHuenrpupyercss BHUMaHue€ Ha TOM, UTO TMpPU YIOPABIEHUHU CKOPOCTHIO  TOTOKA
HHUPKYJIUPYIOIIETO KaTajau3aTopa MEXIAYy PpEaKTOpOM U PEreHepaTopoM CHUCTEMa TEPHUT
CYILIECTBEHHbIC U3MEHEHHS B IMHAMUYECKUX CBOMCTBAX KaHaja Mepeaadd Bo3MylleHus. B memsx
YCTPAaHEHHUSI O3TOr0 BIUSHUA TPEIJIOKEHA COOTBETCTBYIOUIAS TMOJACTPOMKAa MapaMeTpoB
nepeaarouHoi GpyHKkuuu kaHana. [loka3pIBaeTcs, 4TO YCIIEIIHOE pelIeHHEe 3TOH 3agaun Tpedyer
y4yeTa BIMSHUS TakKK€ M HEJIMHEWHOCTH MO KaHAy «CKOPOCTh LMPKYJISIIUUA Karalu3aTopa —
Temneparypa peaktopa». Ilpumenenue nuHeiHbix CAP, ObUIO YCHENIIHBIM pEIICHHEM JUIS
CTaOWIM3aIiy OJTHOM W3 KOOPAMHAT Mojenu. beutn nmpoBenens! Beruucienus B cpene MATIIAD,
JUIsl CpaBHEHUSI  pa3HBIX peakuuit. Hamu momydeHbl pa3roHHbIE XapaKTEPUCTHKU IO KaHaTy
BO3JICHCTBUS B PEKTOpPE MPHU TPEX CTYNEHUYATHIX BO3ACUCTBUAX. [IyTem yBenedeHus nmoaaydu a3ora
MpU Pa3IMYHBIX 3HAYCHHSIX OBbUTM BBISBICHBI KAUeCTBEHHBIC M3MEHEHHUS B KPUBBIX pa3roHa.
HennHeNMHOCT, CUCTEMBI OCTA€TCSI OCHOBHOM IIOMEXOM B CO3JaHUM KAUYECTBEHHOM CHUCTEMEI
cTaOWIM3aluu PaCCMOTPEHHOW KOOPAMHATHL. B CBsi3u ¢ 3TUM OBLT TO00paH COOTBETCTBEHHBIN
npurunt cuHTe3a CAP. Jlna pemenust 3Toi  3amaun Oblla WCIIONIB30BaHA KacKaJHAs CHCTEMa
ABTOMAaTUYECKOTO PETyIUPOBAaHUSA. YMEHBIICHHE CTEIEeHH CBOOOIBI MOXKET CIOCOOCTBOBATH
MIPOBEACHUIO AJITOPUTMOB YITPaBJICHUS, OCHOBAHHBIX Ha OTOOPAKCHHUH JABMKEHUN TUHAMUYECKOU
CUCTEMBI B TPEXMEPHOE MPOCTPAHCTBO (DA30BBIX TPACKTOPH U Oo0Jiee Ka4eCTBEHHO PEIIUTh
npobieMy u30eraHus TPOU3ZBOACTBEHHBIX CHTYallUd, 4YpPEBaThIX TOTEPEeH TEPMHUECKOU
ycroitunBoctu. Taxke OblT HCIONIB30BaH MporpaMmupyemblii KoHTposuiep TC, ¢ KOTOPOro CUrHaI
HarpaBJIsieTCss Ha OJIOKM CONPSDKCHUS W Ha HWCIOMHUTENbHBIE MeXaHW3MbL. I[IpoBomumble Ha
JTAHHOM JTare MCCIEIOBAHMS CIOCOOCTBYIOT MEPEXOAy K CIEAYIOIIEMY dTaly HMCCIeIOBaHUM:
3a7a4e ydeTa CWIBHOTO BIUAHUSA psifia BXOJHBIX IMapaMETPOB CHCTEMbl Ha JTMHAMUYECKHUE
CBOMCTBAa pPEaKLMOHHO-PETEHEPAIMOHHON CHCTEMBbl IOCPEICTBOM TPHUMEHEHHUS METOJIOB
MPOEKTUPOBAHUS  ANANTHUBHBIX METOJIOB CHHTE3a BBICOKOTOYHBIX JIOKAJIBHBIX CHCTEM
cTaOMIN3aIni.

KiawueBble c10Ba: TEXHOJOTMYECKUH MPOIIECC, MATEMATHYECKOE MOJIEITUPOBAHUE, JIMHEHHbIE
CUCTEMBI CTAa0MITH3AIH, YPABHEHHS TEIIJIOBOTO OalaHca.

Beenenne: Ilpomeccsl nernapupoBaHHs YIJIEBOJOPOAOB OCYILIECTBIISIIOTCS B PEaKTOpax ¢
OpraHW30BAHHBIM B HHUX CJIOEM ICEBIOOXKUKEHUS MEJIKOJAUCIEPCHOIO  aTlOMOXPOMOBOIO
karanu3aropa npu temmneparype 550 - 600 °C [1, 3]. M3-3a 3HaUUTENBHOIO BBIXO/AA KOKCa, KaK
pe3ysbTaT CONYTCTBYIOIIMX pEakUui, a, CJeJ0BaTeNbHO, U OBICTpON Je3aKTHBAIIUU
KaTaJIn3aTopa, NPUMEHSETCS PUHLUII HENIPEPBIBHOW pEreHepalvi B HUPKYJISAIIMOHHONW CHCTEME
[1].

B pabore [4] mpencrtaBieHa maTemMaTHYeCKas MOCNIb MHUPKYISIIUOHHON CHCTEMBI PEaKTOp-
pereHepaTop, OCYLIECTBISIONIMNA TpOLECC NeTUAPUPOBaHHMS U300yTaHAa B M300yTHIIEH C
nceooxmkeHHbMu cinosiMu (I1IC) kak B peaktope, Tak U B pereHeparTope, ImpelHa3HauYeHHOM
JUTSE BEDKUTAHUST KOKCa, aicCOPOUPOBAHHOTO B TIOPBI Karanu3aTopa. B 3Toif e cTaThe MOCTaBJICH
BOIIPOC O PpAaCHIMPEHUU OOJACTH TEIUIOBOM YCTOWYMBOCTH JHUHAMHYECKON CHCTEMBI PEaKTOp-
pereneparop. llokazana mpuUHIMNHATBHAS BAXKHOCTH O0ECIEUCHHSI TEIUIOBOW YCTONYHMBOCTH B
CBS3M C OCOOEHHOCTBIO JIaHHOM CHCTEMBI, KOTOpas 3aKjiIio4aercsi B CYyILIECTBOBAHUH
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MeKanmnapaTHOH MOJOXKHUTEIbHOH oOpaTtHOW cBs3u [4] . Maremaruueckas MOJENb JaHHOU
CUCTEMBI NpeJACTaBisiia HeNuHelHble AudQepeHnanbHble YpaBHEHNUS OTHOCUTENIBHO YEThIPEX
nuddepeHMaIbHbIX ypaBHEHUH MaTepHaIbHOTO M TEIJIOBOrO OAlaHCOB MO 3aKOHOMEPHOCTSM
OTJIO)KEeHUSI Kokca U ero ropenuto B [IC pereneparopa. Jlajniee aHanmM3upoBaIuch BO3MOKHOCTH
BU3yalM3alluy IIpollecca YNPaBJIEHUS HAa OCHOBE DJJIEMEHTOB KAueCTBEHHON Teopuu
nudepeHIMAIBHBIX YpaBHEHUH B TPEXMEPHOM IPOCTPAaHCTBE cocTosiHU. OCHOBaHUEM IS
ATOTO Kak MOKa3aHO B ATOH paboTe, MOCIYXKHUJ T€3HC O CTAOMIM3HPYEMOCTH TEMIIEPaTypHOTO
peXuMa peakTopa, B CHJIY YEro MOrjio ObITh JIOCTHTHYTO, CHIDKEHHE DPa3MEpHOCTH
MaTEMaTUYECKON MOJENHN O BU3YalIbHO IIPEICTABUMOrO TPETHETO MOPSIAKA.

Leas padoThl: MatemaTHueckasi MOJIETb, IPEACTaBICHHAs B 3TOI paboTe, umeet Bua [4]:

dC
Gld_tl =F (Cz _Cl) _¢1(T11 Cl)Gl;
dC
dtz =F (C,-C,)+4,(T,,C,,W)G,;

dT, (1)
Glck E = Fka (Tz _T1) + ¢1(rlv Cl)qlel + q3Ffu +

G,

+ q45 Fk + Faircair (Tair _Tl) + I(ensl (Ten _Tl);
dT.
G,C, —t= Fe (T, -T,) - 4,(T,,C,,W)q,G, +

dt
+ CraWFraW (Traw _TZ) + kenSZ (ren _TZ) + CNZ I:Nz (I-Nz _TZ);

rne BECOBBIC KOHIICHTpAllUM KOKCAa Ha KaTajJn3aropaXx B pEreHepaTope U peakTope M
COOTBETCTBYIOIIIE UM TEMIIEpaTypbl; MaCCOBBIE CKOPOCTH COOTBETCTBEHHO LUPKYJIHPYIOIIETO
KaTaJn3aropa B CHCTEME, BBOJA BO3JyXa B pEreHeparop, BBOJAA ChIpbsi M a30Ta; BecoBast
CKOpPOCTh BBOJA CBHIPbS; KOA(QPHUIMEHT TerIonepeaud B OKPYXKAIOIIYI0 Cpeay, IUIOMaab
Hapy’>KHOW TOBEPXHOCTH PEreHepaTopa M PeakTopa, MacCchl KHUILIIMX CIOEB B ammaparax Io
KaTaiu3aropy (IPeoyCMOTPEHHbIE [0 TEXHOJOTHUYECKOMY pETJIAMEHTY); TEIUIOEMKOCTH
KaTaJln3aTropa, ChbIpbs M BO3AyXa M a30Ta ; TEmJIoBble 3(PQEKTHl peakuuil ropeHHsl KOoKca,
KOHBEPCHUH CHIPbS, TEINIOTBOPHOCTH TOIUIMBHOTO ra3a U aJcOPOMPOBAHHBIX YIJIEBOJIOPOJIOB; |,
(YHKIMM KHHETHYECKMX 3aBUCHUMOCTEM CKOPOCTH pEaKLUU TOPEHUs KOKCa U CKOPOCTH
KOKCOTBOPHBIX PEAKIMH, TeMIepaTypbl OKPYKaroIei cpelbl, ChIPhs , BO3AyXa B pereHepaTop u
azora.

Cyns mo momenu (1) mmeercs MOBOJNBHO OOIIMPHBIA CHHCOK (DAKTOPOB, (UTypUPYIOIIUX B
YEeTBEPTOM ypaBHEHUH, KOTOPBIX CJIEI0BaO0 Obl OTHECTH K MapaMeTpaM BO3MYyILIeHHs. B To xe
BpEMs HE TPYJIHO IPUUTH K 3aKIIOUECHHUIO, YTO YKA3aHHBIE KaHAJIbI BO3MYIIAIOIINX BO3JAEHCTBUI
XapaKTepU3yIOTCs Pa3InYHbIMU KO3 (GUIMEHTaMH NIepeadyl U MEHSIOTCS B Pa3HbIX 10 LIMPUHE
JMana3oHax M3MEHEeHHs. 37ech 0co00e BHUMAHUE IMPHUBIEKACT KaHAI BO3MOXKHOTO BIIHMSHHUSA Ha
CKOpPOCTb M3MEHEHHUsl TeMIIEpaTypbl peakTopa, oOpas3yroluiics 3a cueT M0AaBaeMOro B JIMHUIO
TPAHCIOPTA KaTaJU3aTOpa TEXHHUYECKOro a30Ta. TexXHOJOrmueckoe Ha3HaYeHHE BBOJA a30Ta
3aKJII0YAETCs B CO3/aHUU TypOyJIE€HTHOCTH IMOTOKA BHYTPH JIMHUU TPAHCIOPTa KaTanus3aropa Juis
IPEJOTBPALICHUS 3aCTOsI, OTHAKO JIOBOJIBHO BBICOKMH K03 (PUIIMEHT mepesauun 3Toro gpakTopa Ha
TEMIIepaTypy peakTopa IpeBpallaeT JIaHHbIA mapaMeTrp B 3((EKTUBHOE YIPABIAIOLIEEe
Bo3zelicTBHe. [IpoBOMIs pacyeTsl 10 TEIUIOBOMY OalaHCy HE CIIOKHO 3aKIIOUUTh, 4To aaxe 10%-e
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BApbUPOBAHUE B OKPECTHOCTH HOMHUHAJIA 3TOTO MapaMeTpa MOXKET MOKPBITh TOBOJIBHO IIUPOKHI
IUana3oH M3MEHEHMs] TeMIlepaTypbl peakTopa M OKa3aTbCcsl 3(PQPEKTUBHBIM  phlUaroM
crabunm3zanuu [5].

3nech ciaenyeT OTMETUTh, YTO a30T HHEPTEH B XUMHUYECKOM OTHOIICHUU U U3MEHEHHE MapameTpa
HE MUMEEeT KaKoe-T100 BIUSHUE MPoIleccaM, MPOTEKAIINM KaK B PEaKToOpe, Tak U pereHeparope,
K 4eMy JIETKO MOYKHO MpUiTH, cyas o mozaenu (1). CnemoBaTenbHO, TaHHBIA (AaKT MOXKET HANTH
YIauyHOTO TMPUMEHEHHS IMOCTABJICHHON B [6,7] mpoOieMbl BU3yalM3allMd C HKCIOJIb30BAHHEM
TpeXMEpHBIX (a30BBIX MOPTPETOB TUHAMUYECKON CUCTEMBI peaKTOp-pereHeparop.

Metoabi: O IpUMEHUMOCTH JTHHEHHBIX CHCTEM CTAOMJIM3AIMK OJHOM U3 KoopauHaT mojaenu (1):
Ha puc.l. mnokazaHa CTpyKTypHO-TEXHOJOTHYECKAs CXEMa pPEaKIMOHHO-PEreHepalluOHHON
CHUCTEMBI, OCYIIECTBIISIFONIEH TTPOIIeCC JETHAPUPOBaHUE N300yTaHa B U300y THIICH.

¢ Azor
| &—

Haobyran

PereHepupoBaHHBI KaTaansatop

A\ 4

KoHTaKkTHEIE ra3sl
(n300yTHIIEH)

JIBIMOBRIE I'a3kl

b b P <
> Perenepatop Peaktop <

Boanyx 3aKOKCOBAHHBIIH KaTalu3aTop

Pucynok 1. CtpykTypa MaTepualbHbIX IIOTOKOB B IIUPKYJISIIUOHHON CHCTEME PEaKkTop-
pereHepaTop

OcHOBHBIE ammapaThl — peakTop W pereHepaTop (GyHKIUMOHUPYIOT B pexkume I[IC, koTopsie
CO3/Ial0TCSI 32 CUET: MCXOJHOrO YIIEBOIOpOAa U a3oTa (B peakTope), a Takxke Bo3ayxa (B
pereHeparope).

XUMHUYECKH WHEPTHBIA KOMITOHEHT — a30T, IOMHUMO OCHOBHOW ()YHKITUH, BHOCHT OXJIaXKIAFOIIHIA
3¢ dexT, KoToporo imenecooOpa3HO HCIOIB30BaTh B KAayeCTBE YIPABIISIONIETO BO3ACHCTBUS B
CUCTeME CTa0WIM3aIK TeMIiepatypsl B peakrope. [Ipu 3Tom obOpamiaer Ha ceOsi BHUMaHUE TOT
¢dakT, 4TO NaHHas CHUCTEMa BBIPAKEHHO HEJIMHEWHa, ClIeJOBAaTEIbHO HMEIOTCS HEKOTOpPbIe
OCHOBAHUS CKENTHYECKOMY OTHOIIEHUIO JIOKATBHO CTAOMIM3UPYEMOCTH OJHON M3 KOOPAHUHAT
CUCTEMBI, HE3aBUCHMO OT BCEX OCTAJIbHbIX.

OueBuHO, YTO MpakTUKa pa3padbotok u BHeaApeHus ACY TII B mpOMBINIIEHHOCTH, B YaCTHOCTH
XUMHUYECKOHM, pacrioyiaraeT OrpPOMHBIM MaTepHalloM, CBHUAETEIbCTBYIOIIUM O MPHEMIIEMOCTU
muHeitHbIX CAP, X0Ts mogaBiseMoMy OOJBIIMHCTBY OOBEKTOB HIMEHHO 3TOH OTpaciid XapaKkTepHa
HEJIMHEHHOCTh JTUHAMUYECKUX CBS3EH MEXIy KoopauHatamu [8]. TpaauuMOHHO Ha BOMpPOCE O
CTCTIICHH HETWHEHWHOCTH HE ICHTPUPYIOTCS 0Cco00€ BHHMMAHHE, MOCKOJIbKY B CaMOW IeTu
cTaOuIn3anuy 3aKIl0YeHa HHTepBajIbHas OrPaHUYCHHOCTh (Pa30BBIX MMEPEMEHHBIX U MMapaMeTpOB
C OJIHOM CTOPOHBI U K TOMY K€ OTPULATEIbHYIO POJb B JAHHOM BOMPOCE MMEIOT MPAKTUUYECKUE
3aTpyJHEHUS, CBSI3aHHBIE C COOTBETCTBYIOUIMMH TecTUpoBaHHsAMH. HoO, KOHKPETHO B JaHHOM

e
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clIydae IIeJIecOO0pa3HOCTh MPOBEACHUS MOAOOHOTO aHaln3a MUTAeTCS ABYMS OCOOCHHOCTSMHU
MOCTaBJICHHOW 3aJjauu: - 3TO HAIMYUE HUIECHTU(PHUIIMPOBAHHONW MO MapaMeTpaM MPOMBIIITICHHON
YCTAaHOBKM MATEMaTHU4YE€CKOM MOJIEIM C OJHOM CTOPOHBI W BBIABMKEHUE MOBBIIICHHBIX
TpeOOBaHUI K TOYHOCTH M YCTOMYMBOCTH K MpeoOpazyeMod MOAENH, Y KOTOPOW CTEICHb
CBOOO/IBI IOTKHA OBITH HA UHUILY MEHBIIIE.

Ha puc. 2 mnpuBeneHbl pa3roHHbIE XapaKTEPUCTHKH, MONy4YeHHbIE 1Mo Mozenu (1) (uucieHHbIe
3HAUEHUSl TapaMeTpOB Mojenu mpuBeAcHbl B [4]). Jnsg TecTHpoBaHHs CTENEHW OJIM30CTU K
JUHEHHBIM CHCTEMaM HCCIIEOBAIUCh PACXOXKACHUSI KPUBBIX OTKJIMKA Ha €IMHUYHBIE CKAayKu
pa3Hoil amMrmIUTyasl. MBI CpaBHUBANM pa3Hble PEAKIUHU, MPUBEICHHBIE K YPOBHIO BXOJHOTO
CTYIIEHYaTOro BO3JCUCTBUS, BhuuciieHHbIE B cpeae MATJIAB [9].

Hopmupoanue rpadukoB OCYIIECTBIIIN CIEIYIOIIIM 00pa3oM:

yt)=Y (h,t)/h;teRY

h =R -F"™)/6.

h

BBO/Ia a30Ta B JIMHHUIO TPAHCIIOpTa KaTajaM3aTopa .

rae  h,,, N, —MakcUManpHO€ MUHUMAIBHOE JOIYCTHMbIE 3HAUYEHHS MACCOBOI CKOPOCTH

08

0 20 40 60 80 100 120
t

PucyHnok 2. Peakiuu 1o KaHajly «pacxojl a30Ta — TEMIIEPATypa peakTopa» IpH Tpex
CTYIEHYATHIX BO3JEUCTBUAX C ypOBHAMHM: 1- h= FN";'” +1.0-h; 2- h= FN”;'” +2.0-h;

h=FR"+3.0-h; h=(F™-F")/6.

Cyns mo rpadgukaM Ha pucC. 2 MOXKHO 3aKJIIOYUTh, YTO B OOJACTH HOMHHAIBHBIX 3HAYCHUH
PEXMMHBIX MapaMETPOB CYILECTBYET HHTEPBAI [0.64FN2 —1.0FN2], B IIpeaenax KOTOpOro

cuctrema (1) mo paccmarpuBaeMOMYy BO3JCUCTBHIO, O0JIaTaeT TMPUEMIIEMON CTENEHBIO
JIMHEHMHOCTH.

C napyroil CTOpOHBI, YUCIEHHBIH aHAJINU3 MO3BOJIUI OOHAPYXKUTh, YTO B OOJACTH HOMHHAIBHBIX
PEXUMOB CYIIECTBYET KaHaJ, XapaKTEPHU3YIOIIMICS BeChMa HEIWHEWHBIMU BIUSHUAMH. Tak,
M3MEHEHUE CKOPOCTH LHUPKYISAIUU KaTajld3aTopa MEHSET XapakTep IEepexXOJHOro Ipoliiecca,
KOTOPBIN TIPOSIBIISIET CeOs OMATH YK€ HA OTKJIMKE CUCTEMBI Ha CKOPOCTh BBOJIa a30Ta.
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CepI/IH Fpa(bI/IKOB, OTJINYAOIIINXCA TOJIBKO ITO BCIUYUHEC HapaMeTpa Fk OTUYCTIIMBO HpOﬂBHHIOT
KAaueCTBEHHOE PA3NIMUME TepPeXONHBIX XapaKTEPHCTHK IO paccMaTpHBaeMoMy KaHamy (puc.3).
CTyneHYaToe yBeIMUYEHHE Tojadd a3ota mpu 3Hadenusx 0.52F;0.67F;0.71F ; 0.83F, ,
TIOJTy4eHbl HOPMATH30BAaHHBIE PA3TOHHbIC XaPAKTEPHCTHKH, KOTOPBIE IPUBOISTCS HA PUC. 3.

Pucynok 3. Habmronaronyecs: kKaueCTBEHHbIE U3MEHEHHUs B KPUBBIX Pa3rOHa IPH Pa3HBIX
BenmunHax F, .

BaxxHO OTMETHTb, YTO TPUBEIEHHOIO XapaKTepa HEIWHEHHOCTb OKAa3bIBAETCSI OCHOBHBIM
MPEMsITCTBUEM Ha IyTH CO3JaHUS BHICOKOKAUECTBEHHOM CHCTEMBbl CTaOWUIM3allMU TeMIIepaTypbl
peakTopa. Tak, CKOpOCTb LIUPKYJISIMKN KaTaanu3aTopa, SBISAACh pblYaroM YIpaBJIEHUsI NIOBEPKEH
BapbUPOBAaHUSAM, Tak)Ke€ KaK W HEKOTOpble MapaMeTpbl MOJENH, OIMHChIBaoIue (aKTOPbI
BO3MYILIEHHUSI, MOTYT UMETh CYIIECTBEHHBIE BIMSIHUS Ha paccMaTpUBAcMblil KaHaJ BO3ICHCTBUSL.
B yacTHOCTH M3MEHEHHE CKOPOCTH LUPKYJISALHUKA MEHSET Ka4eCTBEHHYIO KapTHUHY MEPEeXOJHBIX
IIPOLECCOB, ANEPUOJUYECKHUN IPOLIECC MOCTENEHHO, CIeAys 3a M3MEHeHueM mapamerpa F,,

IIpEBpaLIacTCs B 3aMETHO IEPUOANYECKUN ITPOLIECC.

VY4eT 3Toro 00CTOSITENIbCTBA BJICUET 3a COO0M HEOOXOAMMOCTh MOI00pa HAISIKAIIETO MPUHIIAIIA
cunre3a auHerHoi CAP, obecnieunBaronie 3aBUCUMOCTD MEPEJaTOYHON (QYHKIIMU OT MapaMmeTpa
cucremsbl. Penienne monoOHON 3a1aun OOBIMHO pacCMaTpPUBAIOTCS B KJIACCE KACKaIHBIX CHCTEM
aBTOMaTH4ecKoro perynuposanus [10].

DYHKIHOHAIBHASI CTPYKTYpPa CHCTEMBbl CTa0WIM3AUMU: YUHUTHIBAs, YTO HAHOOJIBIIUM
kod(duimenTom Tmepegaun  oOJadaeT KaHAT «CKOPOCTh IUPKYJSIIIMK  KaTanau3aropa —
TEMIIEpaTypa peaKTopa», a BCE MPOUYME KaHallbl, YKa3aHHBIC BBIINIE, UMEIOT MaJio€ BIHSHUE,
MEepeHUH TUTaH BBIXOJUT BOMPOC O BIMSHUM HEITMHEWHOCTH HAHHOW CHUCTEMBI, TOYHEE O
MaciiTade oKy, JOMYIIEHHON B CBSA3U C IPUMEHEHUEM JINHEHHOW CUCTEMBI CTaOUITU3aIINY.
Ha puc.4. mpencraBieHbl JBa OCHOBHBIX aliapata CHCTEMBI PEaKTOpP-pEreHepaTop, KOTOpHIC
CHaG)KeHBI JIMHSAMHA HUPKYIALUOHHOTO BOCCTAaHOBJICHUA OTpa6OTaHHOI‘O KaTaJm3aTopa.
Tepmudeckasi CTaOMIIBHOCTh PEKMMa MOXKET OBITh BBIOJHEHA aBTOHOMHO, O€3 BIUSHHS Ha
KaKue-Tn00 WHBIC IPOIECCHI, MPOTEKAIONINE B 3AMKHYTOH CHCTEME.
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TemnepaTypa peakTopa, H3MEpssACh, JaJE€ CPAaBHUBAETCA C CHUTHAJIOM 3aJaTdydKa s
(opMHMpOBaHHUs CHUTHAja YNPaBJIAIOLIET0 BO3AEHCTBUA. YYET BIUSHUS CKOPOCTH LUPKYJIALUU
KaTajiu3aTopa  OCYLIECTBJISETCA IO  W3MEPUTEIBHOMY  CHTHAly, IIOJIydaeéMoOMy  OT
COOTBETCTBYIOLIEr0 garuuka. CUrHaia ynpasieHHs , (opMupyercs IO aJropuTMy KacKaaHOMN
CAP, 3anoxeHHOMy B nporpammupyemsiii koHTposuiep TC. Curnai ¢ 3Toro nporpaMMHUpyeMoro
YCTPOMCTBA HaNpaBisieTcs Ha OJIOKU CONPSKEHUS U HA UCTIOJHUTENIbHBIE MEXaHU3MBI.

JIuiMoBsie

peTesepatop

KonTaxTiiii
raz

peakTop

BanaTinK
TeMnepaTypE

Bozmyx mna
TOpEHHA KOKCa

Peronepupon:,

Pucynok 4. [IpunnunuanpHas cxeMa KacKaJHOW CTaOMITN3aluy TeMIIEPaTyphl B PEAKTOPE MyTeM
BO3JICHCTBUS Ha PACXOJ a30Ta.

BbiBoabl: YpaBHEHUs TMHAMUKU TEIJIOBOrO OanaHca PeakIMOHHO PEereHepallMOHHOW CHCTEMBI,
OCYILIECTBIIAIOLIEN reTEPOreHHO-KaTAIMTUYECKHE MPOLIECChI B XUMHUYECKOU u
HedTenepepabaThiBalOlel  MPOMBIIUIEHHOCTH  COCTOAT M3 4YEThIpeX  HEJIMHEHWHBIX
mupdepeHanbHbIX ypaBHeHUH. OO0nanas TONHOTOW ONMHMCAHUS XHUMHUYECKUX M TEIJIOBBIX
IIPOLIECCOB 3TH MOJEIBHBIE YPABHEHUS NPAKTUYECKH HE NPUTOAHBI [JIs HCIOJIB30BAHUS B
pelIeHNH 337a4ll BU3YaJbHOTO YMpaBieHus. B nanHoi paboTe mpojenaHa ogHa U3 MOMBITOK H
MOJIy4eH pe3yNbTaT, KOTOPBIA 3aKJIIO4YaeTcs B TOM, 4YTO BKIIOUYEHHE TEXHOJOTUYECKOIO
napaMeTrpa B KOHTYp YIPaBICHUS TEMIIEPATYPHBIM PEKHUMOM PEAKTOpPa MOXKET PEIIUTh MPoOIemMy
CHIDKEHMSI pa3MepHOCTH JuddepeHNaNbHbIX ypaBHEHUN [0 BHU3yalbHO MPEACTaBUMOIO
TpeThero mnopsaka . [Ipm 3TOM TpeAcToMT pelieHHe 3aJayd y4yeTa CUJIBHOTO BIIMSHMS psiia
BXOJHBIX IAPAMETPOB CHCTEMBbl Ha JUHAMHYECKHE CBOMCTBA PEaKLMOHHO-pETreHEepaliOHHOU
CHUCTEMBbI TIOCPEJCTBOM IMPUMEHEHUSI METOJIOB MPOCKTUPOBAHUS aJalNTUBHBIX METOJOB CHHTE3a
BBICOKOTOYHBIX JIOKAJIbHBIX CUCTEM CTAOMIIM3AlINH.
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HYDRUALIC CALCULATION OF UNDERWATER GAS CONDENSATE
PiPELINES
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ABSTRACT

The article provides a brief analysis of the main reasons for the multiphase of gas-condensate
pipelines, the impact of the liquid phase on the operation of pipelines and the calculation of
pipelines to prevent complications that may occur during the transport process in gas-condensate
pipelines. The introduction provides a brief overview of the main reasons for the entry of the
liquid phase in the gas-condensate pipelines into the gas pipeline and the impact of multiphase on
the operation of the pipelines. Even the process of deep separation of gas in gas extraction and gas
transportation systems cannot completely prevent the liquid phase from entering the gas pipeline.
During the transportation of gas, as a result of changes in the thermodynamic parameters of the
gas as a result of environmental influences, the process of condensation of hydrocarbon
condensate and water vapor into liquids, ie phase transformation, results in changes in gas density
and component composition. This, in turn, leads to a difference between the amount of gas
delivered and received. The amount of gas losses in transport systems due to phase transitions
varies depending on the seasons. Evaporation can occur as the pressure increases, and
condensation can occur as the pressure decreases. At the same time, the lower temperature of the
gas enriches it with water vapor and heavy hydrocarbons. The main purpose of hydraulic
calculations of pipelines is to find the total pressure losses along the length of the pipeline, the
number of stations and the location of stations along the pipeline route. In addition to controlling
the transport parameters, it is possible to increase the efficiency of quality and operational control
over the operation of the gas pipeline on the basis of constant monitoring of gas quality indicators
and composition. In other words, how the properties of the gas component change along the
pipeline can be used as a source of information. Significant differences between the components
of the gas are detected at the beginning and end of the pipeline. During the transportation of gases
through the pipeline, the separation of the liquid phase in the pipelines, such as water and
condensate, due to the incomplete preparation of gas, complicates the operational process.
Therefore, the transportation of gases and their various mixtures requires a proper assessment of
the internal condition of the pipelines and the prevention of additional energy costs. Taking into
account the structural changes during the transportation of gases, including their various mixtures,
the application of new methods to monitor the operation of the pipeline based on changes in the
gas component to diagnose the technological condition of the pipeline was considered. In order to
obtain, first of all, the separation of mixtures in the form of separate phases during the transport
process should not be allowed

Keywords: gas condensate pipelines, corrozion of pipelines, hydrualic calculasion
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DONIZ SUALTI QAZ-KONDENSAT KOMORLORININ HIDRAVLIK
HESABLANMASI

'Elman iskandorov, Nurlan Emiraslanli
L2ZADNSU, “*Qaz-Neft-Modon” fakiiltosi, 2“Neftin, qazin noqli vo saxlanmasi” kafedrasi, ‘dekan, 2magistrant.
E-mail: 'elman.iskandarov@asoiu.edu.az; “nurlanemiraslanli2@gmail.com

XULASO

Qaz-kondensat komorlorinin multifazaliliginin osas sobablori, maye fazanin mdévcudlugunun
komarlarin isine olan tosirlori vo bu tasirlorin qaz-kondensat komarlorinds noql prosesi zamani
yarada bilocoyi fosadlarin garsisinin alinmasi iigiin komorlorin hesablanmasi haqqinda qisa tohlil
verilmigdir. Qazin noqli zamam otraf miihitin tesirlori noticesinde qazin termodinamik
parametrlorinin doyismaosi ilo onun torkibindo olan karbohidrogen kondensati vo su buxarlarinin
kondenslogorok maye halina kegmasi prosesi, yoni faza ¢evrilmolori bas verir ki, noticado qazin
sixlig, komponent torkibi doyisir. Bu iso 6z ndvbasindo tohvil verilon vo gobul edilon gazin
miqdart arasinda forq yaranmasina sabab olur. Faza ¢evrilmolori hesabina noql sistemlorinds bas
veran qaz itkilorinin miqdar1 ilin movsiimlorindon asili miixtolif olur. Tozyiqin ¢oxalmasi zamani
buxarlanma, azalmasi zamani iso kondenslogsma proseslori movcud ola bilir. Bu zaman qazin
temperaturunun asagi diismosi onu su buxarlar1 vo agir karbohidrogenlorlo daha da zonginlosdirir.
Boru komorlorinin hidravlik hesablanmasinin aparilmasinda osas moqgsed boru komarinin
uzunlugu boyu com basqi (tozyiq) itkilorinin, stansiyalarinin sayimmin tapilmasindan vo
stansiyalarin kamarin trast boyu yerlosdirilmosindon ibaratdir.

Acar sozlar: hidravlik hesablama, sualti qaz-kondensat komarlari, komarlarin korroziyasi.

Giris: Qaz komorlorinin buraxma gabiliyystinin azalmasi vo ¢irklonmasinin, noql prosesindo
enerji masraflorinin artmasinin asas sobobi qazin tomizlonmoasi vo qurudulmasi proseslorinin
gonasatboxs olmamasidir. Daniz yataqlarinin monimsonilmasinin ciddi problemlorindon biri a
xinlarin multifazalilifi vo c¢oxkomponentliliyi sobabindon quyu mohsullarinin modandaxili
y1gimi1 vo noqli sistemlorindo enerji xorclorinin ¢ox olmasi ilo alagodardir. Doniz yataglarindan
cixarillan qazlar sualtt boru komorlori vasitesilo qazin yigilmasi, hazirlanmast vo naqli
moantaqasing ¢atdirilir vo burada ilkin hazirliq proseslorindon kegdikdon sonra sahils naql edilir.
Qazlarin keyfiyyat gostaricilori boru kamarlori ilo naql prosesindo da pislesa bilor. Qaz kemarlari
uzun miiddat istismarda oldugda qazin torkibinds olan su, agir karbohidrogenlar va S. birlosmalor
(ballastlar) ¢okorak komorin divarinda tixaclar vo ya tobagqe omolo gatirir. Tohlil gostarir ki, naqgl
olunan qgazin torkibinden karbohidrogenlorin vo suyun ¢okmasi ilo slagadar olaraq gaz kemorinin
buraxma qabiliyyati 15-20% azala bilir. Texnoloji vo magistral qaz komarlorinin istismar
tocriibasi gostorir Ki, qaz¢ixarma vo gaz naqli sistemlorindo qazin dorin separasiyasi prosesi belo
maye fazanin gaz komorino daxil olmasinin garsisini tam ala bilmir. Maye fazanin qaz komorina
diismoasinin asas sabablori separasiya qurgularinin isinin gqaneedici olmamasi, naql zamani qazin
temperatur vo tozyiqinin doyismosi noticosindo faza c¢evrilmolorinin ganunauygunlugu ilo
olagodardir.

Moaqsad: Qaz-kondensat yataglarinin tilkonmoys islonmasi zamani Qaz-kondensat sisteminin
torkibi fasilosiz olaraq doyisilir. Bu sobabdon do yatagin islonmosinin avvolindo toyin edilmis
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maksimal kondenslogsmo tozyiqi sonraki dovrlords separatorlarda kondensatin qazdan ayrilmasi
zamani optimal sorait U¢ln qonaotboxs olmaya da bilor. Qaz komorlorindo gazin
temperaturunun diismasi onun torkibindo Su buxarlarinin va agir karbohidrogenlorin daha da
artmasina sobob olur. Son montogoys nozoron qazin axin siirotinin nisboton asagi, tozyiqin iso
yiiksok olmasina baxmayaraq maye fazanin toplanmasi daha ¢ox moahz boru xattinin avvalindoa
miisahido edilir. Qaz komorlorinin asagi hissolorinds mayenin toplanmasi ilk névbado komarin
baslangicinda (qazin axin siiratinin 6-8 m/san giymatlorine qodar olan hallarda) bas verir. Komo-
rin sonunda, tozyiqin diismasi sobabindon qazin axin siirati 15-20 m/san-ys qoadar arta bilir va
maye fazanin toplanmasi ehtimal1 agag1 olur.

Metodlar: Qaz axinlarinda 2-ci (maye) fazanin modvcudlugunun boru komorlarinin isine
gostordiyl monfi tosirlora niimuno kimi asagidakilar1 gostormok olar:

e (az kamarlarinin buraxma gabiliyyatinin asagidiismasi;
gaz kamarlarinin daxili korroziya va erroziyaproseslorinin intensivlosmasi;
gaz kamarinin miiayyan is rejimlarinds gazhidratlarinin amolo galmoasi;
gazin sarfinin 6lgilmasi xatasinin goxalmast;
gaz komoarlarinda goza vaziyyatlarinin sayinin artmast;
gazin naqli Ggln enerji xarclarinin artmast;

e vaxtasir gaz kamorlarinin maye fazadan tomizlonmasi va tftirtilmasinin zarurati.
Buraxma qabiliyyatinin azalmasmin kompensasiyasi mogqsadilo kompressor stansiyalarinin
saymin 2 dofo artirilmasi tikinti vo istismar xorclorinin xeyli ¢oxalmasina sobob olur; nogl
prosesinin maya doyori yiiksalir; boru xottindo vo ondaqurasdirilmig armatur vo avadanliglarinda
stiratli eroziya va korroziya prosesi gedir; bazi hallarda ¢irklonmis boru komarinin tomizlonmasi
prosesi yeni qaz kamarinin ¢akilisindon ¢atin olur vo baha basa golir.
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Sakil 1. Qaz-kondensat qarisiginin naql mosafasinin kamarin diametrindon asili olaraq doyismasi

Aparilan hidravlik hesablamalarin naticaloring asason miioyyan edilmisdir ki, birfazali axindan
forqli olaraq qaz-kondensat qarisiginin naqlolunma mosafosi boru komorinin diametrindon asili
olarag sonsuz arta bilmoz (soklo bax). Qazlarin multifazaliligi ilo bagli yaranan modon
problemlorine onlarin y1gilmasi, hazirlanmasi vo nogli zamani ayri-ayri qurgularin, texnoloji boru
komorlorinin siradan ¢ixmasi, qiymotli xammal itkisi, otraf miihitin ¢irklonmosi vo bas vermis
gozalarin naticolorini aradan qaldirmagq ii¢lin olavo maliyyo resurslarinin sorfi kimi hallar1 daxil
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etmoak olar. Tohlil gostorir ki, multifazali qazlar1 nogl edon boru komarlarinin dagilmasinin boytik
oksoriyyati eroziya vo ya eroziya-korroziya xarakterli dagilmalaridir. Belo ki, komorin dagilmasi
onun asagl sothi boyu bas verir vo qisa zaman orzindo korroziya-eroziya proseslori borunun
divarin1 dagidan yariq omolo gotirir. Boru komorlori hom xarici, hom do daxili sothlorindon
korroziyaya ugrayir. Daxili korroziyanin yaranmasmin asas sebabi CO2, H2S kimi aqgressiv qaz
komponentlorinin vo yiiksok mineralli sularin qaz komorino daxil olmasidir. Boru komarlarinin
korroziyadan desilmasi, dagilmasi daha ¢ox kemords mayelorin toplandigi yerlorinds bas verir.
Qazin torkibindo maye fazanin olmasinin qaz komorinin isino monfi tosirini gostoron amillordon
biri do, miioyyon soraitdo gqaz komorindo gaz hidratlarinin omolo golmasi ilo olagodardir. Qaz
komorlorindo hidratlarin  omolo golmosi komorin  mohsuldarligin1 azaldir, onun vaxtasiri
tomizlonmosinitolob edir. Tozyiq vo temperaturun komarin uzunlugu boyu doyismasini, homginin
qazin baslangicda nomliyini bilorak hidrat amoslogalmonin tarazliq parametrlorino asason hidratla-
rin boru komarinin hansi hissasinds yaranma ehtimalin1 agkarlamaq mimkand(r.

Qazin torkibindo maye fazanin olmasi onun sorfinin 6l¢lilmosi zamani ciddi xatalarin basg
vermasino sabab ola bilor. Beynolxalq standartlarda sorfolgon cihazlardan kegon qaz iigiin osas
tolob onun bircinsli vo bir fazali olmasidir. Hazirda kondensloson gazlarin nogli zamani maye
fazaninyaranmasi va diagnostikasi ilo bagli yaranan problemlor lazimi qodar arasdirilmadigi Ggln
0z hollini tam tapmamigdir.

Qaz vo kondensatin reoloji va fiziki-kimyaviparametrlori nozors alinmaqla onlarin qarigigini naql
edon sualt1 boru komorinin hidravlik hesablanmasina baxilmisdir. Baxilan halda qaz fazasi asas
faza oldugu {igiin, yoani hocmi sarfqazliligi f=0,99 toskil etdiyi iiciin qaz komarinin hesablanmasi
metodikasindan istifado olunmusdur. Bu mogsadlo asagidaki hesablama diisturundan istifads
olunmusdur:

Py’ = P2= A- Q2 -A-L-pg
D5

burada A =561,2 Pa/K. Tadqiq olunan sualti gaz komarinin hidravlik hesablanmasi fazalarin
qarsiligli tasiri nozors alinmagla hayata kegirilmisdir. Belo ki, boru kamorinin hesabi diametri gaz
komorinds (onun ayri-ayrt hissolorinds) qazin vo kondensatin paylanmasindan asili olaraq
doqiqlosdirilmisdir.

Natica: Todgigatlar asasinda asagidaki naticalor olds edilmisdir: 1.Qaz komorlari sistemlorindo
maye olavelori olan ikifazali qaz-maye axinlarinin omolo galmasi kondensatin, suyun ve yaxud
kristal hidratlarin y18ilmasi Oyronilmisdir.

2.Qaz komorinde maye olavali qaz axinmin horaketi zamani hidravlik miigqavimatlor coxalir,
tozyiq itkilori amoalo golir va qaz-boru komarlorinin buraxiciliq gabiliyyati kigilir.

3.Qaz komarlarinin daxildon maye fazasinin qaz axinindan ¢ixarilmast qurgularinin korroziya vo
eroziya proseslori arasdirilmisdir.
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ABSTRACT

The article provides an analysis of the forecast of hydrocarbon ratios based on the data extracted.
Various methods are used in the technological processes of gas extraction in order to build
forecast models of the final gas-condensate yield coefficients.

It is important to select the most accurate and reliable models in order to determine the
recoverable reserves of gas and condensate fields operated in flood and depletion regimes or to
assess the effectiveness of geological and technical measures taken to increase development
efficiency.

Mathematical modeling methods are widely used for analysis, control of gas and condensate field
development and qualitative and quantitative forecasting of its technological parameters.

At the same time, long-term operation of gas-condensate fields shows that the application of
erolusion modeling methodology, which is one of the most accurate methods for determining the
forecast values of recoverable gas reserves for different stages of development, is more
appropriate.

Keywords: Extracted reserves, hydrocarbon ratios, forecast, regimes, water pressure, gas-
condensate fields.

Introduction: The main principles of the system of efficient development of oil fields also apply
to gas fields. However, the development of gas fields is different from the development of oil
fields. This results in the following characteristics of gas fields:

1. Significant differences in the physical properties of gas and oil; The gas has a lower viscosity
than oil, has a specific gravity and a very large compressive capacity.

2. Gas also differs from oil by its commodity quality. At present, the problem of long-term storage
of large amounts of gas has not been resolved, so gas production should not exceed the level of
daily demand for it.

3. In addition to being used as a raw material for the extracted gas, fuel and chemical industries,
its mechanical energy, pressure energy, is also used.

At present, this energy is used only to extract the gas from the reservoir and transport it to the
consumer. However, the pressure energy of the gas can be used for other purposes. Due to the
above features, there are significant differences between the design of gas and oil field
development systems. The main initial information for the design of gas fields is the daily gas
production to be extracted from individual fields, which is determined by the current gas demand
of enterprises currently consuming gas. According to the plan for the construction and
commissioning of gas pipelines and gas-consuming plants, the dynamics of daily gas production
changes over time.
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The extracted gas can be used for local needs and processing and can be sent to remote locations
via gas pipelines. In determining the processing system, the consumption of gas plays a major
role. Therefore, the development system of the new gas field is closely related to the formation-
well-gas pipeline-consumer system. In the operation of gas condensate fields, the extraction of oil
gas from interconnected technological operational wells, its processing and injection of ordinary
gas into the formation must be carried out accurately. Each of the above operations requires
special equipment.

The equipment and mode of operation of the production wells are the same as in the wells in the
gas fields. During operation, pressure, temperature, flow, specific gravity, gas and condensate
content are carefully controlled. The well product must be analyzed continuously to detect the
presence of dry gas in the well. To obtain maximum condensate from the well product, the
pressure in the trap must be equal to the maximum condensing pressure. The maximum possible
flow rate of production wells is determined taking into account the characteristics of the reservoir
and the conditions of reverse condensation of hydrocarbons. This limits the ability to adjust the
well's operating mode through buffer pressure. Regulation is also needed to ensure full operation
of the equipment for condensate treatment. [1]

Objective: In order to design a gas field, the nature of the pressure change in the field and the
movement of the gas-water contact must be determined, depending on the daily gas production.
Changes in these factors mainly depend on the regime of the field. Development of the gas field
can be carried out in gas, water pressure and mixed modes. In gas mode, the only force that allows
gas to flow into the well is its own pressure. In the water pressure mode, the contour and heel
water replace the gas extracted from the formation, ensuring that the pressure remains at the same
level.

In the mixed mode, the gas moves to the bottom of the well due to both water pressure and gas
pressure. Knowing the presence of contour or heel water, it is not possible to determine the
regime of the gaseous layer, because the permeability of the layer at the boundary of gaseous and
aqueous zones may be very low or the layer may be closed (ie the layer may not be fed from the
outside). In such cases, the role of the aqueous part of the formation in the compression of the gas
will be small.

Even when the reservoir pressure is active, the reservoir can often be exploited, mainly by gas
energy. This happens when the phase conductivity of the gaseous part of the formation for water
is low and the gas extraction is carried out at a rapid pace. As a result, the movement of water in
the formation lags far behind the rate of pressure drop. Based on the operation of individual wells
and initial hydrodynamic calculations, it is possible to determine which development regime will
occur in the formation. If the driving force is only the pressure of the compressed gas, the initial
volume of the gaseous part will not change over time and the pressure there will decrease.

Various methods are used in the technological processes of gas extraction in order to build
forecast models of the final gas-condensate yield coefficients.

It is important to select the most accurate and reliable models in order to determine the
recoverable reserves of gas and condensate fields operating in flood and depletion regimes or to
assess the effectiveness of geological and technical measures taken to increase development
efficiency.

Mathematical modeling methods are widely used for analysis, control of gas and condensate field
development and qualitative and quantitative forecasting of its technological parameters.
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At the same time, long-term operation of gas-condensate fields shows that the application of
erolusion modeling methodology, which is one of the most accurate methods for determining the
forecast values of recoverable gas reserves for different stages of development, is more
appropriate. [2]

Methods: The main technical parameters of the gas field development process are determined by
gas-dynamic calculations. As a result of gas-dynamic calculations, changes in reservoir pressure,
well production and number of wells are determined depending on time and the amount of gas
extracted from the reservoir. In order to solve the above problems, it is necessary to solve together
the material balance, the dependence of the well flow rate on the difference of the pressure
squares and the expressions reflecting the operating conditions of the well. In general, gas-
dynamic calculations are performed in gas mode, as it is not possible to accurately determine the
layer regime at the beginning of development in gas fields. Then, after the layer mode is
determined in the development process, adjustments can be made to the development design.

The growth curves of the development indicators can be expressed by the following type of
erolusion model.
=A+B

Here, the coefficients of models A, B and o represent the characteristics of the stage under
consideration, so t when is equal to.

In order to determine the current and final hydrocarbon ratios of the productive strata, the
recoverable reserves for gas and condensate are determined for different stages of the stratum
development under study. Application of the method of evolutionary modeling of extractable gas
and condensate reserves at the stage of development of the formation consists of two research
stages. In the first stage of the study, the initial information is analyzed. A forecast model of the
last part of the dependence on the change in production is developed. Based on the obtained
model, the recoverable gas reserves are determined in stages. Based on them, a set of data on
current and final gas condensate yield coefficients is systematized. [3]

Let's look at the application of the above mathematical modeling method in a real gas-condensate
field. For this purpose, information on gas condensate produced from the VII horizon of the
Sangachal-Deniz, Duvanni-Deniz, Khara-Zira island gas condensate field was collected and
systematized. With the help of a model organized on the basis of systematized data, it was
possible to determine the recoverable reserves for the development of the transition to the VII
horizon with the application of a pre-designed algorithm. With the help of this information, gas
condensate yield coefficients for years were determined. Based on this information, and
dependencies were constructed.

As a result, models have been developed for the determination and forecast of current and final
gas-condensate yield coefficients for the VII horizon of the Sangachal-Deniz, Duvanni-Deniz,
Khara-Zira Island field before and after stratification.
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e For the pre-watering stage
e For the next stage after watering

= 0,886 - 1,233exp(-0,0783t)

Thus, models have been proposed to determine the forecast value of the current and final gas yield
coefficients for the horizon under study. As a result of the application of the obtained models, it is
possible to regulate and control the development of fields or horizons according to the stages of
operation on the basis of gas supply data.

Taking into account the daily production of gas, the physical parameters of gas, water and
formation, it is possible to calculate the progress of water in the gas field. If the calculation
reveals that the gas contour progresses a very short distance over a long period of time, then the
formation mode can be considered as a gas mode in practice. When the advance of the gaseous
contour is sufficient, the formation mode is submerged or mixed mode. As a result of studies
conducted at the beginning of the development of the gas field, the rate of progress of the gas-
water contact can be calculated in advance. However, the resulting equation will be very
approximate. The approximate calculations obtained can be adjusted using the material balance
equation during the life of the layer. [4]

Conclusion: 1. With the help of a model based on systematized data, it was possible to determine
the recoverable reserves for the development of the transition to the VII horizon with the
application of a pre-designed algorithm. With the help of this information, gas condensate yield
coefficients for years were determined.

2. In order to determine the current and final hydrocarbon ratios of the productive strata, the
recoverable reserves for gas and condensate are determined for different stages of the
development of the stratum under study.

3. Application of the method of evolutionary modeling of recoverable gas and condensate
reserves at the stage of development of the formation consists of two research stages. In the first
stage of the study, the initial information is analyzed. A forecast model of the last part of the
dependence on the change in production is developed
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XULASO

Mogqaloads ¢ixarilan ehtiyatlarin molumatlarina osason karbohidrogen amsallarinin prognozu tohlili
verilmisdir. Qazg¢ixarmanin texnoloji proseslorindo son qaz-kondensat verim omsallarin prognoz
modellarinin qurulmas1 maqgsadi ilo miixtolif isullar totbiq olunur.

Su basqis1 vo tilkonma rejimlorinde istismar olunan qaz vo kondensat yataqlarinin ¢ixarilabilon
chtiyatin1 daqiqlosdirilmasi va yaxud islonmonin saomaraliyini artirmaq ti¢iin totbiq olunan geoloji
— texniki todbirlorin effektivliyini qiymatlondirmok moqsadi ilo on doqiq ve etibarlimodellorin
secilmasi vacib masalolordandir.

Qaz vo kondensat yataglarmin iglonmasinin tohlili, nozarot edilmesi vo onun texnoloji
gostaricilorinin keyfiyyot vo komiyyotco prognozlasdirilmasi {i¢iin riyazi modellosdirmo tisullar
genis totbiq olunur.

Eyni zamanda uzun miiddot qaz-kondensat yataqlarinin istismar1 gostorir ki, islonmonin miixtolif
morhalalori liglin ¢ixarilla bilon qaz ehtiyyatlarinin prognoz qiymsatlorinin toyini iiglin doaqiq
iisullardan olan erolusion modellogdirmo metodikasinin totbiqi daha moqsads uygundur.

Agar sozlor: Cixarilan ehtiyatlar, karbohidrogen amsallari, prognoz, rejimlar, su basqisi, qaz-
kondensat yataqlari.
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ABSTRACT

The article provides a brief analysis of the internal diameter and capacity of a vertical gravity
separator. The process of separation should be understood as the process of separating the solid,
liquid and vapor phases in a stream.

Devices in which liquid and solid phases are separated from gas are called separators. Separators
used in gas condensate mines are divided into classes according to their different qualities.
Separators are divided into the following types (classes) according to their purpose:

a) working separators;

b) measuring separators.

Separators are cylindrical and spherical according to their geometric shapes. Separators are
vertical, horizontal and inclined depending on their position in space. Due to the phase separation,
the separators are of mechanical, liquid and electric type. Mechanically operated separators that
separate phase separations according to their strength are divided into gravitational, centrifugal
and filter-sensitive (separating).

Keywords: vertical, gravitational, separation, steam, measuring separators, horizontal

Introduction: The main types of separators (Fig.1) have four sections: I- percussion - dripping;ll
- divisive; 11l - sedimentary; IV - stagnant - sedimentary. Determine the separation coefficient of
the efficiency of the separators.Separation coefficient means the ratio of the mass of solid or
liquid phases trapped in the separator to the mass of those phases entering the separator:[1]

GO—Gre Gt
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I- percussion - dripping; Il - divisive; Il - sedimentary; IV - stagnant - sedimentary

The separation coefficient depends on many factors:

1) the amount of solid and liquid phases in the flow entering the separator;

2) physical properties of the phases separated in the separator;

3) the velocity of the gas in the separating and settling sections of the separator;

4) the period of stay of the separated phases in the separator with separating and settling sections;
5) from the place of installation of the reduction device;

6) impact forces depending on the characteristics and nature of the separator design.[2]

It is known from the experience of operating different types of ATSQ that the separation
coefficient in these devices is 0.75-0.98. It is considered that this type of separators do not trap
droplets with a diameter of 0.002 mm.

The performance of the separators depends on the following;

- the ability to release;

-separation coefficient;

- special metal consumption for capacity;
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- from the specific pressure of the formation pressure applied to the processed gas or condensate
in the separators.[3]

Figure 1. Diagram of a vertical gravitational separator

Objective: An analytical report of the inside diameter and discharge capacity of the separators
can be made only if the structure of the flow determines the shape and behavior of the particles
due to the radial distribution of droplets and solids in the liquid. In this case, the dependence of
the gas flow rate on the separator on the velocity and the radius of the trapped particles on the
separation coefficient can be determined analytically. Such a theoretical report has not yet been
identified and applied in gas condensate fields.

The following cases can be accepted during the report of separators:

-solid or liquid particles are spherical;

- the flow of gas in the separator is fixed;

- the movement of particles in the separator is free;

- The rate of sedimentation (movement) of particles in the separator is constant.

A gas separator should be understood as a vertical straight-shaped device with a cylindrical shape
with a horizontal liquid collection. A short pipe for gas inlet is placed at the top of the separator
and a specially designed device is installed to create turbulence in the gas flow. In the lower part
of the separator, a short pipe is laid inside the separator for the outlet of the separated gas and a
straight gas flow guide is installed on it. The volume of liquid collected in the separator is located
below and a vertical mesh foam grid is attached to it.[4]

All process pipes, fittings and control measuring devices of the gas separator are assembled on
one base (frame). Its size allows it to be transported by various means of transport (road, rail,
etc.). The following are the operating parameters of a type of separator:

Working pressure, Mpa 16
Gas discharge capacity, min.m3/day 5
Working temperature, K 373
Weight, kq 22576

e
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These gas separators are manufactured in Ukraine and have the following types of separators:
QSVI-1000-64; QSV-2400-64; QSV-1000-160.

These separators have a liquid separation coefficient of 0.98, their specific metal consumption is
2.5 times less than that of blinds separators and 5 times less than that of gravity separators.

Methods: The gas separator QSV-2400-64 (Fig.2) consists of a housing (body) - 7, its diameter is
2400 mm, height - 8460 mm, and the working pressure is 6.4 MPa. The gas enters the separator
through three short pipes - 6 (diameter 400 mm) located in the middle of the separator and at an
angle of 120 ° to each other. The separated gas is removed from the separator through three short
pipes with a diameter of 400 mm placed at the top.[5]

Figure 2. QSV - 2400-64 gas separator separation element (b) and cross section (a)

1 - the outlet of the accumulated liquid; 2 - vodka; 3 - gas outlet;4 - separation element; 5 -
filtration pipe; 6 - gas inlet; 7 - separator body; 8 - stationary axial vortex

generating device; 9 - separation; 10 - ("vyhlopniye™) holes; 11 - the second zone of separation;
12 - empty area (hole,"otverstiye"); 13 - the first zone of separation; 14 — separation changing the
direction of the fluid from the element.

Separation elements -4 are installed on the horizontal plates inside the separator. After separation,
the liquid is filtered from the plate through the filter tubes - 5 to the lower part, and from here
through the short tubes attached to the separator - 1 is removed from the separator. A turbulent
device mounted on a stationary axis in the separator - 8, rotates the oil flow, in the separation
chamber under the influence of centrifugal forces - 9 is divided into mixed phases. The separated
gas is removed from the separator by means of a diaphragm outlet - 10. The liquid separated in
the separation element flows through the pipe - 14 to the lower part of the separator. The
maximum liquid separation in the separator occurs in the first separation zone - 13. In the second
separation zone in the separator - 11 the trapped liquid is filtered down from the plate through the
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cavity inside the separator ("opening"). Separation elements are attached to the plate with a
special quadrangle .[6]

Conclusion: 1.The oil flow enters the separator through a tangential inlet nozzle (nozzle), which
creates a vortex in the flow through spirals located on the vertical axis of the inlet chamber.

The rotating drill flow moves upside down through the smoothing drum and the separator body to
the vortex chamber.

2.Under the influence of centrifugal forces from the rotating drilling fluid flow, the liquid is
thrown into the wall of the vortex chamber, from where the liquid passes through the reversing
chamber, is filtered downwards into the sedimentation chamber, and after collection is removed
from the separator. The gas, on the other hand, continues to rotate around a vertical axis, passing
through the vortex chamber at increasing speed and entering the vortex-holding tube. Inside the
vortex-trap, the liquid particles suspended in the gas flow are carried by a high-velocity rotating
gas stream to the outlet along the vortex-trap wall.

3.This liquid, along with a portion of the gas flow (approximately 10% of the total flow), is
returned to the vortex chamber through a reverse circulation pipe and mixed with a high-velocity
gas stream in the center of the vortex. phase fluid) is filtered and collected there. The main gas
stream, cleaned of liquid and solid particles, exits the separator by continuously moving upwards
with a whirlpool holder. These separators are used in the study of gas condensate wells containing
hydrogen sulfide and carbon dioxide.
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VERTIKAL QRAVITASIYALI SEPERATORUN DAXILI DIAMETRININ
VE BURAXMA QABILIYYOTININ MUDYYON EDILMOSI
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XULASO

Maoagqalada vertikal gravitasiyali seperatorun daxili diametrinin ve buraxma gabiliyyatinin miioyyan
edilmosinin qisa tohlili verilmigdir. Separasiya prosesi dedikde- axindaki bork, maye vo buxar
fazalarinin bir-birindon ayrilmasi prosesi basa diigiilmolidir.

Cihazlar,hansilarda ki maye vo bork fazalar qazdan ayrilir,onlar1 separator adlandirirlar.
Qazkondensat modonlorinds istifado olunan separatorlart miixtolif keyfiyyotlorino goéro sinifloro
boliirler. Toyinatina gors separatorlar asagidaki tiplara (siniflore) boliintir:

a) is¢i separatorlar;

b) 6l¢ii separatorlari.

Separatorlar hondosi formalarina goro silindrik vo kiirovari olurlar. Fozadaki voziyyatino goro
separatorlar vertical, horizontal vo maili olurlar. Faza ayrilmalarina goro separatorlar mexaniki,
maye vo elektrik tipli olurlar. Faza ayrilmalarini giiciino goro ayiran mexaniki iisulla isloyon
separatorlar qravitasiyali, morkozdonqagma vo siizgocli (sezgocelementli) boliiniir.Qazgixarma
sonayesindo osas totbiq edilon separatorlar vertikal (horizontal) qravitasiyali separatorlar,
markozdonqagma tipli separatorlar va vertikal jaliizlii separatorlar, hom do horizontaldir.

Acar sozlar: vertikal, gravitasiyali, separasiya, buxar, 6l¢ii separatorlari, horizontal.
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EVALUATION METHOD OF IMPACT OF GAS-MOTOR COMPRESSOR
DESIGNS ON THE AMPLITUDE OF GAS PULSATIONS IN DISCHARGE
LINES
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ASOIU, Department of Transportation and Storage of Oil and Gas, candidate for a PhD in Technology.
E-mail:shahriyar.baghirov@gmail.com

ABSTRACT

The article is dedicated to analysis of effects of gas communication constructions on pulsation
amplitude which originates from periodic work of gas-motor compressors. The objects of research
are the types of gas-motor compressors MKS12/(75-85)-(85-180) and 10GKNAM1/(50-53)-(70-
125)/90-(125-150).

A design technique and construction of diagram of gas entrance to buffer capacity of a
compressor, which allows the estimation the dynamic processes in gas brace was given. The
method is based on the design of a quantity of a gas portion entering the buffer capacity in equal
interval of time. Due to the built diagrams the analysis of dynamics of gas movement in buffer
capacity and gas pipelines is carried out. This technique is recommended to be used at a choice of
the compressor equipment for concrete pressure regimes and productivity.

The analysis of influence of a design of gas-motor compressor’s buffer capacity on amplitude of
pulsations was carried out.

Keywords: gas-motor-compressor, amplitude of pulsation, the piston compressor, the buffer
capacity, compressor cylinder, design method.

Introduction: In systems of gas-lift oil production, transportation and storage of natural gas,
reciprocating compressors are widely used, which provide gas compression in a wide range of
pressures.

As a result of the periodic nature of the piston compressor operation, gas pressure irregularities
(or gas pressure pulsations) arise, which has a major impact on the technical, economic and
operational parameters of the compressor, as well as on the reliability and operability of the
communications that are part of the compressor unit.

The unevenness of pressure generated by the mechanical movement of the piston and untimely
opening of the valve, gradually moving from the piston, gets a harmonic character of oscillations,
while the amplitude of oscillations of the generated wave, depending on the characteristics of the
gas system and its wave resistance, can either increase or decrease [7].

Objective: The object of the research is gas-motor compressors of the type MKS12 / (75-85) -
(85-180) and 10GKNAM1 / (50-53) - (70-125) / 90- (125-150), operated in the Garadagh and
Kalmaz UGS facilities as their gas communications. Main design parameters of gas engine
compressors are shown in Table 1.
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Table 1. Main design parameters of gas engine compressors.

Parameters Numerical values

Gas-motor-compressor brand MKS12/ 10GKNAM1/
(75-85)-(85-180) (50-53)-(70-125)

90-(125-150)

Type of gas-motor-compressor Single-acting, opposed Piston, crosshead, double-acting,
piston, three compressor five compressor cylinders on the
cylinders on each side right side

Number of stages TMK 1 1

Cylinder diameter, mm 220 140

Diameter of suction/ discharge valve 160 125

of cylinder, mm

Number of cylinders 6 5

Rod diameter, mm 120 76

Piston stroke, mm 340 356

Crankshaft rotation speed, RPM 400 300

Crankshaft speed variation range, RPM 300-400 270-305

Share of total capacity per buffer tank 0,5 1,0

Gas-motor compressors (GMK) MKS12 and 10GKNAM are low-speed long-stroke machines -
their maximum rotational speed does not exceed 400 RPM. For modern compressors, this figure
is in the range of 800-1000 RPM. To ensure the required performance, a sufficiently large piston
stroke (340-356 mm) is considered, while for short-stroke machines it does not exceed 140-180
mm.

The main characteristics of the operating modes of the gas-motor compressor MKC12/(75-85)-
(85-180) are shown in Table 2 [9]. All six cylinders of the GMK MKS12 are single-acting
cylinders with the working cavities located on the side of the cover. On the shaft side, there are
balancing chambers in which the suction pressure is maintained. The dead space of the cylinders
is fixed since the compressor does not have any capacity control devices.

Table 2. Main parameters of working regimes of compressor MKS12/ (75-85) -(85-180)

Parameters Numerical values (suction/discharge)
Working pressure, MPa (Abs.) 7,5/8,5 | 7,5/18,0 | 8,5/8,5 8,5/18,0
Working environment temperature, °C 30/39 30/98 30/30 30/87
Productivity, nm*/h 86786 | 58474 104 113 | 74 469
Productivity passed through each buffer tank, nm*/h 43 393 | 29 237 52 056,5 | 37234,5

The opposed nature of the compressor design predetermines the connection of two buffer tanks on
the suction line and two on the discharge line, one for every three rows.

Consequently, the capacity passed through each tank is equal to half of the total capacity of the
compressor. The most dangerous from the point of view of the level of pressure imbalance is the
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compressor operating mode 7.5-18.0 MPa, which is characterized by the highest compression
ratio and the lowest productivity. Typically, under these conditions, the highest gas pressure
pulsation occurs.

The main characteristics of the operating modes of the gas-motor compressor 10GKNAM1/ (50-
53) - (70-125)/90-(125-150) in table 3 [8]. All five cylinders of GMK 10GKNAM are double-
acting cylinders with the placement of working cavities on the side of the cover and on the side of
the shaft. The dead space of the cylinders is fixed since the compressor does not have any
capacity control devices.

Table 3. Main parameters of working regimes of compressor 10'KHAM 1/ (50-53) -(70-125)/90-
(125-150)

Parameters Numerical values (suction/discharge)

Working pressure, MPa (Abs.) 5,3/7,0 50/125 |9,0/125 | 9,0/15,0

Working environment temperature, °C 30/50 30/101 30/54 30/68
g 3

Productivity, nm/h 37300 27600 | 59300 50 500

The design of the compressor predetermines the connection of one buffer tank on the suction line
and one on the discharge line, one for five rows. Consequently, the capacity passed through each
tank is equal to the total capacity of the compressor.

The most dangerous from the point of view of the level of pressure imbalance is the compressor
operating mode 5.0-12.5 MPa, which is characterized by the highest compression ratio and the
lowest productivity. These conditions cause the greatest gas pressure pulsation.

The experience of operating these compressors in underground gas storage facilities has revealed
number of serious problems associated with the design and the characteristics of the gas system
[2, 10].

Methods: As you know, the compressor cycle consists of the following stages: suction,
compression, discharge, expansion, and suction again [4].

A typical diagram of the pressure change in the cylinder is given in Fig. 1. [1]. It corresponds to
single-acting cylinder operation as measured from the cylinder head side. This diagram
corresponds to the operation of one of the investigated compressors - MKS12/ (75-85) - (85-180).
From the suction and discharge pressures, a conclusion can be made about the operation of the
cylinder.

Figure. 2 shows a combined graph of the signal of vibrations and pressures in the cylinder,
observed both from the side of the cylinder head and from the side of the crankshaft, which
corresponds to the operation of another investigated compressor - 10GKNAML1/ (50-53) - (70-
125)/90-(125-150) [1].

A detailed study of the processes of distribution of loads over the cylinders makes it possible to
identify the causes of the arising abnormal pulsations in the buffer tanks and connecting pipelines
[5].

By distributing the load more evenly, preventing pressure fluctuations from cylinder to cylinder,
an overall increase in load can be achieved, thereby significantly increasing productivity [6].
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Figure 1. Compressor cylinder pressure (cylinder head side)
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Figure 2. Pressure in a double-acting cylinder. (Capital letters on the cylinder cover side, italics
on the crankshaft side).

Legend: A, a - discharge is over, B, b - suction is opening, C, ¢ - suction is over, D, d - discharge
IS opening, E, e - discharge is ending. A, a - B, b - expansion stroke, B, b - C, ¢ - suction stroke,
C, c- D, d - compression stroke, D, d - E, e - discharge stroke, 1 - equalization of pressure in the
cylinder.

Results: To clarify the real picture of the flow of gas from the cylinders into the buffer tanks, the
number of gas portions was calculated for an equal period of time (Table 4).
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Table 4. Calculation of the number of portions of gas for an equal period

tank per 0.2 seconds

Parameter MKS12 10GKNAM
Crankshaft rotation speed, RPM (RPS) 400 (6.67) 300 (5.0)
Number of cylinders working for single 3 5

buffer tank

Number of working cylinder chambers 1 2

The number of gas outlets into each buffer 3*1*6.67=20 5*2*5=50
tank per second

The number of gas outlets into each buffer 20*0.2=4 50*0.2=10

The amount of gas discharged into the
buffer tank in each portion, nm?

29237/3600/20=0.406

27600/3600/50=0.153

Crankshaft rotation angle per second, °
degree

400/60*360=2400

300/5*360=1800

Crankshaft rotation angle corresponding to
one compression cycle

2400/20=120

1800/50=36

The angle of the exhaust valve in an open
position, ° degree

48

As it can be seen from Fig. 3, in the MKS12/(75-85)-(85-180) gas-motor compressor, gas is
released into the buffer tank every 0.05 seconds for 0.02 seconds, which corresponds to 48°
crankshaft rotation. Following this, within 0.03 seconds (72° of crankshaft rotation), i.e. for 1.5
times longer period, no gas enters the buffer tank. If we take into account that gas flows
alternately from three cylinders to different parts of the buffer tank and each portion contains a
sufficiently large volume of high-pressure gas (0.406 nm®), then a clearly unbalanced dynamics of

gas movement in the buffer tank appears.

0.05 ! 0.1

iT‘ sec

0.2
| :
o 48 120 240" 360 480
_
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Figure 3. Diagram of gas releases into the buffer tank during 0.2 seconds for the gas engine
compressor MKS12/(75-85)-(85-180).

In the 10GKNAM1/(50-53)-(70-125)/90-(125-150) gas-motor compressor, gas is released into the
buffer tank every 0.015 seconds, which corresponds to 36° crankshaft rotation, and the duration of
each release is 0.02 seconds (48° of crankshaft rotation). The next release of gas into the buffer
tank starts in 0.015 seconds (36° of crankshaft rotation) after the previous one, while within 0.005
seconds (12° of crankshaft rotation) gas enters the buffer tank simultaneously from two cylinders.
Diagram of gas releases into the buffer tank for 0.2 sec for the gas engine compressor
10GKNAM1/(50-53)-(70-125)/90-(125-150) was shown in Figure 4.

0, . Q=0,153
p

0,08 01 G12.

I I

) 1
144 180 216

L
252

Figure 4. Diagram of gas releases into the buffer tank for 0.2 sec for the gas engine compressor
10GKNAM1/(50-53)-(70-125)/90-(125-150).

Thus, unlike the MKC, in the 10GKNAM gas-motor compressor not only there are no intervals of
gas entering the buffer tank, but also two successive portions are superimposed during 25% of the
portion delivery time. If we take into account that, in comparison with the previous compressor,
each portion contains 2.65 times less gas volume (0.153 nm®) of high pressure, the dynamics of
gas movement in the buffer tank becomes much smoother and more self-extinguishing.

The experience of operating these compressors in underground gas storage has confirmed the
above calculated conclusions.

Conclusions: A method is proposed for calculating and plotting a diagram of gas supply to the
buffer tank of gas-motor compressors, which makes it possible to evaluate the dynamic processes
in the gas piping.

This method is recommended to be used when choosing compressor equipment for specific modes
of pressure and capacity.

REFERENCES

1. Borremans M. // Pumps and Compressors. Wiley, 2020. ISBN: 978-1-119-53414-3. -P.
160-166, 212.

PAHTEI |
PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS | 189




ISSN: 1609-1620, E-ISSN: 2674-5224

PAHTE!I

REFEREED & REVIEWED JOURNAL VOLUME 17 ISSUE 06 2022

E-ISSN: 2674-5224

2. Gas-motor compressors type MKS12. RUMO, technical passport. Nizhniy Novgorod,

2006.

Gas-motor compressors type 10I'K. Manual, book 1. Nizhniy Novgorod, 2006.

4. Jia X., Liu B., Feng J., Peng X. Attenuation of gas pulsation in the valve chamber of a
reciprocating compressor using the Helmholtz resonator // Journal of Vibration and
Acoustics 136(5): 051002 (8 pages). -October 2014.

5. Modernization of gas-motor compressors type 10I'’KH(A). RUMO, Nizhniy Novgorod,
2007.

6. Plastinin P.1. // Piston Compressors. -3rd ed., Add. - M.: KolosS, 2006.- 456 p. - ISBN 5-
9532-0428-0.

7. Warzynska U., Kollek W. Modelling of pressure pulsation in gas compressor station //
24th International Conference - Engineering Mechanics 2018. Paper #188, pp. 913-916,
doi: 10.21495/91-8-913.

8. McKinnon I. Update International, Inc. A practical approach to analysis of the state of
machines of reciprocating action // Vibration diagnostics for beginners and specialists.
URL.: http://www.vibration.ru/analiz_mashin / translation from English. Sheynyak I.R.,
edited by the candidate of technical sciences Smirnova V.A.

9. Brun K., Kurz R. // Compression Machinery for Oil and Gas. Elsevier Science. -2018. -P.
179, 474,

10. Hanlon P. // Compressor Handbook. McGraw Hill Professional, 2001. ISBN-13: 978-
0070260054. -P. -25-30

w

QAZ-MOTOR-KOMPRESSOR KONSTRUKSIYALARININ ATQI
XI9TLORINDO QAZ PULSASIYALARININ AMPLITUDASINA
TOSIRININ QIYMOTLONDIRILMOISI METODU
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XULASO

Qaz komorlorinin dizayninin gaz-motor-kompressorlarin isinin dovri xarakterino 9sason yaranan
pulsasiyalarin amplitudasina tasirinin tohlilina hosr edilmisdir. Tadqiqatin obyekti MKS12/(75-
85)-(85-180) vo I0QKNAM1/(50-53)-(70-125)/90-(125-150) tipli gaz-motor-kompressorlardir.
Qaz miiharriki kompressorlarinin bufer ¢onino qaz tochizatinin hesablanmasi vo diaqraminin
qurulmasi tisulu toklif olunur ki, bu da qaz komorlorindo dinamik proseslori qiymotlondirmoyo
imkan verir. Metodika eyni miiddat orzindo bufer ¢onina daxil olan qaz porsiyalarinin saymin
hesablanmasina asaslanir. Qurulmus diagramlar osasinda bufer ¢onindo vo qaz komarlorindo qazin
harokot dinamikasinin tohlili aparilmigdir. Bu metodikani xiisusi tozyiq vo verim {i¢iin kompressor
avadanlig1 segorkon istifado etmok tovsiyo olunur.

Qaz-motor-kompressorlarinin bufer tutumunun dizayninin yaranan pulsasiyalarin amplitudasina
tosirinin tohlili aparilmisdir.
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CONSTRUCTION OF STATIONARY SEABED NO. 760 FOR DRILLING 10
PRODUCTION WELLS IN THE DARWIN BANK FIELD

'Shahruz Eyyubzade, 2Sabuhi Ahmadov

L2pzerbaijan State Oil and Industry University, “* faculty of Gas-oil-mining, “Department of Oil and gas
transportation and storage, ‘master, “PhD.

Email: eyyubzadeh.sehruz.97 @gmail.com

ABSTRACT

Project of construction of stationary offshore foundation No. 760 for drilling of 10 production
wells in “Darwin bank” field of “Absheron oil” OGPD to project assignment prepared by
“Absheron oil” OGPD according to SOCAR's protocol dated 25.06.2013 and approved by
SOCAR performed accordingly.

The project was developed in accordance with the current rules CniP 1.02.01-85, the conditions
for the most favorable placement of drilling equipment on the platform, the experience gained in
design, construction, drilling of oil and gas facilities.

The project includes rigid construction fencing sections with a height of 12200 mm and removable
along the perimeter of the platform to ensure safe movement of workers on the platform during
drilling and operation.

The feet of the support blocks are pushed 6m into the ground on the seabed, and surfs are dug
from the inner pile of the foot to the project level. Anchors are released on these surfs and the
internal cavities of the pits and pipes are filled with cement mortar. This means that the support
block is attached to the seabed by means of combined drilling piles.

Keywords: Support block, stationary seabed, well drilling, Darwin bank, Absheron oil, platform
design

DARVIN  BANKASI YATAGINDA 10 ISTISMAR  QUYUSUNUN
QAZILMASI UCUN 760 SAYLI STASIONAR DONIZ OZULUNUN (SDO)
TIKINTISI

Sohruz dyyubzada, >Sobuhi Ohmadov

L2Azorbaycan Dovlet Neft vo Sonaye Universiteti, “?Qaz-neft-modon fokultosi, “Nefin gazin nogli vo saxlanmasi
kafedras1," magistr, *dosent,
Email: ‘eyyubzadeh.sehruz.97@gmail.com

XULASO

“Abseronneft” NQCI-nin “Darvin bankas1” yataginda 10 odod istismar quyusunun qazilmasi
iiciin 760 sayli SDO-niin tikintisi obyektinin layihosi “Abseronneft” NQCI-nin ARDNS-nin
25.06.2013 tarixli protokoluna asason hazirladigrt vo ARDNS torafindon tosdiq olunmus layiha
tapsirigina miivafiq olaraq yerino yetirilmisdir.
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Layiha hal-hazirda qiivveado olan Cuull 1.02.01-85 qaydalarina riayat etmokls, qazma
avadanliglarinin platformada on olverisli yerlosdirilmosi sortloring, layiholondirmado, tikintido,
neft vo qaz qurgularinin gazilmasinda oldo edilmis tocriiboys asason iglonilmigdir.

Layihodo gazma vo istismar zamani is¢ilorin platformada tohliikosiz horokotini tomin etmok ti¢lin
platformanin perimetri boyu hiindiirliiyii 1200mm olan vo sokiilobilon sort konustruksiyali
mohaccar bolmalori verilmisdir.

Dayaq bloklarinin ayaqlar1 deniz dibina qrunta 6m vurularaq ayagin daxili svaymin igarisindon
layiho soviyyosino gqodor gazilmis surflar qazilir. Homin surflara ankerlor buraxilaraq surfun vo
borularin daxili bosluglarin1 sement mahlulu ilo doldurulur. Bu o demakdir ki, dayaq bloku doniz
dibino kombins edilmis qazma-tokmo svaylar vasitosilo borkidilir.

Acar sozlor: Dayaq bloku, stasionar doniz 0ziilii, quyularin qazilmasi, Darvin bankasi,
Abseronneft, platformanin layihalondirilmasi

Introduction: Project of construction of stationary offshore foundation No. 760 for drilling of 10
production wells in “Darwin bank” field of “Absheron oil” OGPD to project assignment prepared
by “Absheron oil” OGPD according to SOCAR's protocol dated 25.06.2013 and approved by
SOCAR performed accordingly.

The project was developed in accordance with the current rules CniP 1.02.01-85, the conditions
for the most favorable placement of drilling equipment on the platform, the experience gained in
design, construction, drilling of oil and gas facilities.

The depth of the sea in the area where the stationary seabed No. 760 is being built in the Darwin
Bank field is 9.5 m. The calculated annual parameters of wind and wave in the area where the
platform is located are as follows.

- The maximum average height of the wave is 8.0 m

- The maximum average period of the wave is 8.4 m

- The largest average length of the wave is 78 m

- The maximum average height of the wave peak - 6.0 m

- Maximum wind speed - 46 m / sec

- Maximum wind direction - North - Northwest

- Seismicity degree on the Richter scale - 9 points [1]

Objective: The stationary seabed consists of two parts connected by a pedestrian bridge -
industrial and cultural.

The production part of the plan consists of 9 prismatic support blocks measuring 10x20 m. The
gaps between the support blocks are completed by 7 9x20m and 2 7x19.5m intermediate sections
that can be placed on the seats mounted on the legs of the blocks. The total size of the production
part in the plan is 60x48m.

The pier is equipped with boarding and mooring platforms on 3 sides to ensure the navigation of
ships.

According to GOST 13862-90, in accordance with Scheme 1, the project envisages six pedestal
moving towers with a height of 4.2 m in order to place equipment to prevent oil and gas-water
manifestations, fountains and ensure the inclination of the solution pipeline. The distance between
the wells is 1.3 m and the distance between the wells is 6.0 m. Drilling of wells is planned using
Uralmash BU-300BD hoist, 2 U8-6M drilling pumps and circulating system blocks. The
construction of the pedestal allows to build the first pair of wells with the help of 3 jacks, after
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drilling them, along with the drilling tower and equipment, on the guide beams, on the next pair of
wells to be drilled.

In order to prevent environmental pollution during the testing and operation of oil and gas wells,
the floor of the platform is designed of 8.0 mm thick steel sheets, which ensures the strength and
waterproofing of the platform floor. In addition, the platform takes into account certain inclined
gutters, so that the waste is collected and collected in special tanks and from there to the shore and
transported to specially designated areas. In order to prevent pollution of the sea, a sidewalk made
of steel sheet with a height of 150 mm and a thickness of 5 mm is installed along the perimeter of
the platform. [2]

The platform is specially designed to service wells and cable lines so that they can be safely
inspected and maintained in a timely manner. For this purpose, various entrances, roads, stairs,
etc. are taken into account in the project.

The cultural and household part consists of 2 support blocks measuring 10x20 m.

They are connected with the production part by 2 pedestrian bridges with a length of 32 m.
According to the plan, the distance between the beginning of the cultural support block and the
drilling tower is 45 m, which does not allow the drilling tower to reach the cultural and household
part in the event of a possible safety accident. The cultural and residential part is provided with
rides from the east and west to ensure the evacuation of people during the accident. The space
between the support blocks is completed by 1 intermediate section measuring 9x20m. The floor of
the cultural part is also designed from 8.0 mm thick steel sheets.

In the cultural-household part, the residential complex is given in the form of wagon-type
household booths.

The project includes rigid construction fencing sections with a height of 12200 mm and removable
along the perimeter of the platform to ensure safe movement of workers on the platform during
drilling and operation.

Surfs are dug from the inside pile of the foot to the project level by applying 6m of soil to the
bottom of the footing of the support blocks. Anchors are released on these surfs and the internal
cavities of the pits and pipes are filled with cement mortar. This means that the support block is
attached to the seabed by means of combined drilling piles.

The space between the legs of the support block and the inner pile is filled with cement mortar. To
do this, a path must be designed for a special cement mortar on the legs of the block. [3]

Methods: According to the project assignment, it is designed to drill 10 production wells in the
Darwin Bank field with the Uralmash BU-300BD drilling rig on the stationary seabed No. 760.
For this purpose, a plan has been developed to place drilling rigs around the tower to drill
production wells..

The distance between the wells is 1.3 m, and the distance between the wells is 6.0 m. According
to GOST 13862-90, in accordance with Scheme 1, the project envisages six pedestal moving
towers with a height of 4.2 m in order to place equipment to prevent oil and gas-water
manifestations, fountains and ensure the inclination of the solution pipeline. A 41-meter drill
tower, a rotor P-560, a PKR-560 and a U-2-11 winch, a pneumatic opener and an auxiliary winch
are installed on the same pedestal.

A power unit with a gearbox, two-stroke power unit, axle control regulator "RPDE", two-device
"converter" unit "K-5M" mechanical compressor and "KSE-5M" electric compressor station are
installed on the pedestal pedestal.
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The part where the power units are located on the pedestal pedestal is 1.7 m below the general
level of the pedestal.

In the lower part of the pedestal there is a power unit with a gearbox, an axle drive regulator
"RPDE", a two-device converter and compressors.

In the initial case, the axis of the tower system falls on the center of the distance between the two
wells. Sequential drilling of double wells is achieved by placing a gap under the legs of the
drilling tower by tilting the vertical axis of the shaft system at a distance of 0.65 m from the center
of the tower. [4]

The moving tower pedestal is slid on the stationary horizontal beams by means of 3 hydraulic
jacks with the tower and drilling equipment to drill the next pair of wells. Before sliding the tower
pedestal, the mortar belt and the service area for its maintenance should be shortened to the
distance of the pedestal displacement. Processing of the clay solution in the required modes is
provided by two E8-6M drilling pumps installed in the pumping station. Each drilling pump is
connected to two-stroke power units (diesel engines) with belt drives.

The clay solution is transported from the detachable rod mounted on the preventers to the trough
of the circulating system through a 325 mm pipeline. In order to transport the clay solution from
the wellhead to the receiving pumps, to clean the solution from the excavated rocks and to create
a backup drilling mud, a 4-block circulation system with a total volume of 160 m* was installed.
The cleaning circulating system consists of the following blocks.

- Cleaning block with vibrating sieves and vacuum degasser on one unit

- One intermediate block

- Two admission blocks

- One “BHR” type chemical reagent storage unit

Preparation of chemical reagents is carried out with a clay mixer type "MG2-4X". The prepared
chemical reagents are discharged from the clay mixer into the receiving tank, from where they are
injected into the storage unit of the chemical reagents "Ax 20/18". Two GVP-506 diesel
generators have been installed at the production site and one AKSA-275 diesel generator at the
production site to power the platform, drilling rig and ancillary equipment. To create a fuel
reserve, a 50 m® fuel block was placed on a special pedestal. 42 m* of sea water and 28 m® of
drinking water tanks were installed on a special pedestal. In addition, 2 15 m® tanks for drinking
water were installed in the residential block.

A “Hydroactive” ship crane with a lifting capacity of 13.5 tons and a length of 18.3 m was placed
on the berth of the platform to receive and transmit cargo from ships in the opposite direction. In
order to mechanize the work on the pipeline site, the drilling rig is equipped with a universal
crane type "12KPZU". In the area where diesels and pumps are located, there are hand-turned and
hand-operated cranes. A 6.5x7m platform was provided to store the packaged chemical reagents.
A diesel transfer logging hoist and a logging station were taken into account for geophysical work
in the wells.

Cement mixing machine 2CMH-20 and CA-320M cementing unit were installed in the foundation
body to carry out cementing works.

Two barite bunkers "BPR-70" were placed in one block to aggravate the drilling mud.

Two “ECV 10-120-60” and two “ECV 12-160-100" type electric submersible pumps on the
platform to provide the water required for production and fire protection; set. Two carriage towers
used in firefighting were installed on the platform. In case of emergency, 1 42-person tanker
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NBT58F-15-01 rescue boat and 4 10-person life rafts were placed in the living block for rescue
and evacuation of personnel.

To ensure the safety of the fountain, the wellhead is equipped with two plate preventers, a
discharge line with hydraulic valves, throttle and soothing valve blocks, a gas separator, and a
control panel for preventers.

To prevent marine pollution, gutters have been installed on the platform floor to collect
contaminated water. Special containers have been placed under the floor to collect wastewater and
contaminated oils. [5]

Conclusions: 1. To ensure the safety of the fountain, the wellhead is equipped with two plate
preventers, a discharge line with hydraulic valves, throttle and soothing valve blocks, a gas
separator, and a control panel for preventers.

2. To prevent marine pollution, gutters have been installed on the platform floor to collect
contaminated water. Special containers have been placed under the floor to collect wastewater and
contaminated oils.

3. Surfs are dug from the inside pile of the foot to the project level by applying 6m of soil to the
bottom of the footing of the support blocks. Anchors are released on these surfs and the internal
cavities of the pits and pipes are filled with cement mortar. This means that the support block is
attached to the seabed by means of combined drilling piles.
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GAS STORAGE STATION NO. 2A IN THE BULLA-DENIZ FIELD

'Sabuhi Ahmadov Fatulla, 2Ulfat Tagizade Rufat
L2ASUOI, Faculty of Gas and Oil Mining; *PhD., 2magist student.
E-mail: taghizadeu@gmail.com

ABSTRACT

This article provides information on Gas Storage Station No. 2A located in the Bulla-Deniz field.
Thus, there is information about the composition of the project of hydraulic structures, as well as
about the technological part of the project on the foundation. Ingredients General information
about the metering node in the high pressure gas line from the methanol bucket to the dosing
pump to the piston oil-free compressor, as well as the inlet drain block inlet separator capacity
apparatus and the torch separator. These indicate the execution status of the object. Construction
of this foundation, which has support blocks, began in December 2015. Here we are talking about
eclipses and hydrates in long pipelines. In addition to reducing the efficiency of the amount of gas
passing through the pipeline, hydrates also affect the hydrate itself and its corrosion. This article
discusses the causes of hydrates and ways to deal with them. Gas hydrates occur when gas is
transported at the appropriate pressure at the appropriate temperature, inside the pipe at the
wellhead, and sometimes in the main pipelines. In low-temperature devices, this is usually
observed by the throttle effect. Sometimes it can be a minority, in which case a diethylene glycol
is injected. The main principle of operation of these devices is based on drying the gas and
eliminating the hydrates. Thus, at the end of this process, the gas is completely free of hydrate and
does not smell. These hydrates are in the form of white or black crystals. The next process is to
capture the regenerator and regenerate it and return it to the belt. are released. In world practice,
methanol is used in a different way, ie in combination with mineral aquifers, as well as calcium
carbonate and a mixture of methanol with water with corrosion inhibitors. Aqueous solutions with
a rate of 75-80 percent are used. resulting in the formation of hydrates. The gas drying process
takes place by the relevant devices. It also discusses how these methods are used today and the
differences between them. There are two types of gas produced in mines, and they are called
natural and associated gas. The use of inhibitors is more effective in preventing the formation of
hydrate. Inhibitors are injected into a stream of gas saturated with water vapor. By partially
absorbing water vapor, they, together with free water, turn into a solution and lower the freezing
point of water. Based on the information we have mentioned above, they destroy the hydrates that
occur in these gases. As a rule, the formation of gas hydrates in the gas phase is another case of
the gas phase in a homogeneous aqueous solution. When hydrates are formed from a
homogeneous aqueous solution, the gas molecules dissolved in the water are associated with the
formation of a hydrate structure around it. This term was first defined by Macagon. Thus, he
noted that this system is connected to the inter-phase connection of the fluid system.o, as the Gas
Storage Station | mentioned is located in the sea, it is affected by various factors. It also discusses
the technological project, technological indicators, number of staff and what equipment is used. It
should be noted that the latest technologies are used during operation. Although many difficulties
were encountered during the process, each of them has its own solutions, and one of them was
given detailed information, and research was conducted and solutions were discussed.
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Keywords: hydrates and their difficulties, Gas Storage Station (GSS), pipelines and their
characteristics

“BULLA-DONIZ” YATAGINDA 2A SAYLI QAZ YIGIM MONTOQOSI

'Sabuhi Ohmodov, *Ulfat Tagizads
L2ADNSU, 1'ZQaZ neft madon fakultosi; dosent, Zmagistrant
E-poct : taghizadeu@gmail.com

XULASO

“Bulla-doniz” yataginda yerlogsmis 2A sayli Qaz Yi1gim Mantoqgosi (QYM) haqqinda informasi-
yalar verilmisdir. Hidrotexniki qurgular layihs torkibi haqqinda habels, 6ziil tizorinds layihanin
texnoloji hissasi haqqinda molumatlar vardir. Bu maqalade hidratlarin na soboba yaranmasi va
onlarla miibarizo iisullariin yollarindan bohs edilmisdir. Qaz hidratlar1 uygun tozyiqds uygun
temperaturda qazin naqli vaxti quyu agzinda borunun daxilinds boru agzinda vo bozon magistral
komorlords bas verir. Algaq temperaturu olan cihazlarda bu bir qayda olaraq drossel effekti ilo
miisahido olunur.bozon bu da azliq toskil eds bilir onda bu zaman dietilenqlikol maddosi vurulur.
Bu qurgularin osas is prinsipi qazin qurudulmasina vo bu qurudulma zamani orada olan hidratlarin
yoxa ¢ixartmasina osaslanir. Beloliklo bu prosesin sonunda qaz hidratdan tam sokildo azad olmus
olur vo ondan qoxu golmir. Tabii gazlarin boyiik hocmds noagli zamani boru komorlorinds hidrat
birlosmalarinin yaranmasina qgarsi an samarali iisul qazin komors verilmazdon avval qurudulmasi
hesab edilir. Mohz yuxarida sadaladigimiz molumatlara osaslanaraq bu qazlarda bas veron
hidratlar1 yox edirlor. Qaydaya goro qaz fazasinda qaz hidratlarinin yaranmasi, mohz qaz fazasina
gora bir digor hal iso, bircinsli su mohlulunda omolo golmesidir. Hidratlarin bircinsli su
mohlulundan yaranamasi zamani1 orada suda hall olunana gaz molekullari, onun 6z otrafinda hidrat
strukturu formalagmast ila slagolondirirlor. Mahz, bu termini ilk dofo Makaqon tarafindon miioyyon
edilib. Belalikls o bu sistemi maye sisteminin fazalar arasi slagasi ilo baglantisinin olmasini geyd
edib.

Acar sozlor: hidratlar vo onlarin yaratdigi ¢otinliklor, Qaz Y1gim Mantogasi (QYM), boru xatlori
vo onlarin xarakteristikasi.

Giris: SOCAR-m Neftqaztikinti tresti vo Azneft Istehsalat birliyi sifarisi ilo Bulla-Doniz yata-
ginda 2A  sayll Qazyigma montoqosi insaast ugurla basa ¢atdi. Umumi proses yataglardan
cixarillan qazin vo karbohidrogenlorin yigilib, oradan da sahilo noql olunmasi toyin olunan, bu
montoqa ayrica bir 6ziil {izarindo qurasdirilib.Oziiliin iimumi sahasi 1900 kvadratmetr toskil edir.
Istehsalat qaz atq avadanliglar1 yerloson vo modoni-moisot sahalorindon yerloson 6ziil 21 metr
dorinliyo moxsusdur. Habelo, 6 dayaq bloku, 4 araliq seksiya, 2 piyada korpiisii, 7 minik vo
yanalma meydangcasi diizaldilib hazirlanib va bunlardan slave 36 adod svay movcuddur ki, bunlar
bloklarin bir-birina barkidilmasi ii¢lin suiistii olagolor qurulub. Metal konstruksiyalarin gaynaq
borkidilmasi, do konsol mohoccori vo ddsomo qurasdirilib. Bulla-doniz yataginda yerloson,
Oziillordon hasil edilon neftin qazin vo kondensatin 2A sayli qazyigma montoqosine yoni bohs
etdiyimiz hissays vo oradan da sahilo naql olunmasi planlasdirilir ki bunun {igiin sualti boru
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komorlori var. Bunlar miixtalif diametrli miixtolif 6l¢iilii texnoloji boru kemarlori adlanir. Umumi
uzunlugu isa, 22.174 km-dir.Burada 8 km-lik qaz vo maye xatlorinin yerlorinin doyisdrilmasi
islori do planlasdirilir. Umumi olaraq gotiirsok, bu yataqdan 6.9 milyon kubmetr qaz eloco do
1350 ton neft vo kondensatin bu obyekt torafindon sahilo nogl olunmasinin tominino xidmot edir.

Sakil 1. Bulla-doniz yatag1

!ﬁﬂ; _'!?:ﬂ-’*‘! -

Sokil 2. 2A sayli QYM

Hidrotexniki va texnaloji hissa haqqinda: 2015-ci ilin dekabr ayindan baslanmisdir. 6 adad
(20x10m) dayaq bloku,4 odod(3 2dod-9x20m,1 adod 9.5x9m) araliq seksiya,2 odad 33 m-lik
piyada korpust, 8 adad yanalma va minik meydangasi tikinti yerino nagl olunub vo qurasdirilib.
36 adad (52m uzunlugunda 426mm diametrinda) svay vurulub. 24 adad svaya (8m uzunlugunda
325mm diametrindo) anker buraxilib,svaylarin betonlanmasi islori  yerino yetrilib Dalma
nasoslarina xidmot meydancasi, dalma nasoslar1 {i¢iin saxtalar, texnaloji avadanliq alt1 dayaqlar,
separator blokunun altt vo 6l¢ii blokunun alti1 {iglin ¢argive yigilib vo qurasdirilib.Qazatqr
borusunun dayaq konstruksiysinin oturacaqlari y1gilib, qazatqi borusu qurasdirilib. Tutum , bioloji
Vo drenaj conloari igiin asilqanlar hazirlanib vo qurasdirilib. Daniz suyu Xatti ¢akilib. Daniz suyu
Xattino 4" vo 8" siyirtmoalorin qurasdirilmasi islori basa catdirilib. Xilasedici qayiq tiglin dayaq
cargivasinin, meydanganin hazirlanmasi vo qurasdirilmast islori gorilib. Hidrotexniki hissanin
tikintisi Gzrs islor tam olaraq basa ¢atdirilib. Texnaloji avadanliglar vo 0zlllo asagidaki avdanliglar
quragdirilib. Obyekt 30.12.2019-cu ilds istismara gobul olunub.

Metanol bloku (1odad) T3-Aparat-32-1,6-1 32 m3-lik: Qurasdirilib va iglor basa catdirilib.
Dozator nasosu (4 adad) HJT 2,5 100/250: nasoslar 6ziilo verilib vo qurasdirilib.
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I.  Boge porsenli yagsiz kompressor tipi BSO 480 (2 adad): 6zlls verilib vo qurasdirilib.

Il.  Hava hazirlayici vertikal resiver (1 odad) : 6zlls verilib vo qurasdirilib.

I, Yuksak tazyigli gaz nagl xattinds 6lgl diyuni: Qaz 0Olgl xatti qurasdirilib, lakin 2 adad oks
klapan (250 x 10 mm-lik) qurasdirilmayib.Giris seperatoru 1600-11,0-1 (1 odad): quras-
dirtlib.

IV.  Giris seperatoru 1600-11,0-1 (1 adad): qurasdirilib.

V.  Tutum Aparat 1-100-2,5-1 V=100 m3 (1 adad): qurasdirilib.

VI.  Tutum Aparat I-50-2,5-1 V=100 m?3 (1 adad): qurasdirilib.

VII.  Nasos aqreqatt AH-50 (2 adad): quragdirilib.
VIIl.  Moasal seperatoru MS-1000-1-T (1 adad): qurasdirilib.

IX.  Qazatq: qurasdirilib.

X.  Drenaj bloku: qurasdirilib.

Sakil 3. Texnoloji qurgularin tosviri

Mogsad: Umumiyyatla, yataqlarin islonmasi dévriinde gazda olan namlik migdar1 onun laydan
gaz quruducusu qurgusuna godor olan hissado tozyiq vo temperatur diiskiisiindon asilidir. Bu gaz
lay soraitindo su buxarlar1 ilo doymus voziyyotds olur demokdir. Qazin temperatur 6lcisinin
doyisilmasi onun tok tozyiq diiskiisii bas verdiyi zaman yox, homg¢inin boru komorinds bas veron
proseslarlo olagoli olur. Temperatur azaldigi halda qazin nomliyi do hamginin azalir vo belaca
ondan su damlalar1 ayrilir. Ogor oksino olsa bu onun su buxarlart ilo doymamis hala gotirib
cixaracaq. Qeyd etdiyimiz bu nomlik ¢ox oldugu miqdarda boru daxilinds angsllor yaradir. Buna
aid on osasli misal hidratlarin yaranmasi sayilir. Hidratlara hom quyu dibinde hoam do boru
komorlarinds rast golinir. Hidratlar su molekulu ilo karbohidrogenin qarsiligh tasirinden omola
golon birlosmo hesab edilir.Goriinliso goro ag, yaxud qara kristallik kiitlo hesab edilir. Qazin
yiingiil fraksiyalar1 metan etan propan vo hotta karbon hidrat birlosmolori omolo gatirirlor.

Bundan olava gazin torkibinds hidrogensulfidin olmas: hidrat yaranma ehtimalini artirir vo

bundan slavs geyd etmok goraklidir ki, kiiktrd birlosmolari suda yaxsi hall oldugu tG¢lin hidrat
yaranmas artir. Todqiqatlara osason qazin torkibinds olan alavs hor 1 faiz hidrogensulfide gora
gazin hidratomoalo golmo temperaturu 1 doraco artir.

e
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Cadval 1. Hidratin pargalanmasi zamani alinan qazin torkibi.

Kom Verilmisga- | Hidratuin buxarlanmasi Komponentlarin

nentlar zin tarkibi ZAMaAnI :rtl;:li?igialan qazin | paylanmasi amsal
C0; 0,20 044 2,2
Azol 7,19 0,46 0,066
Metan 82,3 62,95 0,76
Etan__ 599 5,66 0,94
Propan 3,46 2497 7,2
Izo-butan 0,30 4,69 15,5
n-butan 0,49 0,83 1,7
Pentan 0,07 --- -
Cami: 100,0 100,0

Metodlar: Bu prosesin olmamasi {igiin yoni qarsisinin alinmasi ti¢iin bir nego metod mévcuddur
ki onlardan agagida bohs edocoyik:

—qazin qizdirilmasi;

—tozyiqin agag1 salinmast;

—qazin qurudulmast;

—1nhibitorlarin totbiqi.

[lkdon baslasaq, gazin temperaturunun artirilmasi osasoen, onun tozyiqini sabit saxlayib totbiq
edilir. Bu temperatur hidratomolo golmo temperaturundan yiiksiik saxlanilmasi ti¢lindiir. Lakin
uzun mosafali boru kamarlarinds bu iisul ¢ox da somarali hesab edilmir. Buna sabab, boyiik enerji
sorfiyyati hesab edilir. ©Ovozino qazin soyudulmasi prosesi yerina yetirilir.

Hidratomolo golmonin qarsisin1 alinmasi iisullarindan biri do tozyiqin asagi salinmast metodudur
ki, bu zaman boru daxilinds temperaturun sabit qalmasi lazimdir. Vo geyd etmok lazimdir ki, artiq
praktikada bu tsuldan istifads edilir. Hidrat tixaclari samdan iifiiriilorok xaric edilir. Belo demak
olar ki, tozyqin asagi salinmasi iisulunda miioyyon vaxt ke¢molidir ki hidratlar tamamilo
pargalansin. Bu {isul ancaq miisbot tempraturlarda hidrat tixaclarinin pargalannmasi ii¢lin vacib
hesab olunur. Oks halda bu buz tixaci halina diiso bilor.

Tozyiqin asagi salinmasi iisulu qoza hallar1 bas verorkon yaranan hidratlar1 pargalamaq iiglin
inhibitorlarla totbiqi daha moaqgsodo uygun hesab edilir. Belo ki, oks halda tozyiq qalxdig1 zaman
yenidan hidratlar yarana bilar.

Inhibitorlarin totbiqi osason boru komorindo onu su buxarlarli ilo doymus qaz axinina totbiq edilir.
Burada hidratlar su ilo birlikdo mohlula ¢evrilir vo suyun donma temperaturunu asagi salir. Belo
ki, bu zaman ya he¢ vaxt hidrat omolo golmosi miimkiin olmur ya da onlarin yaranmasi ¢ox asagi
temperaturlarda miimkiin olur. Metanol etilenqlikol kalsium xlorid vo bir ne¢o madds inhibitor
kimi totbiq edilir. Hazirda daha yeni ndv inhibitorlar vardir ki, onlar qazin ancaq noaqli zamant
totbiq edilir.

Qazlarin nogli zamani qaz sorfiyyati ¢oxdursa, o zaman toplu sokildo naqlo verilmozdon ovval
qurudulmasi planlasdirilir. Modon praktikasinda bu qurudulma ya sorbsiya tisulu ilo ya da
temperaturunun asagi salinmasi ilo hoyata kecirilir. Qurudulma zamani buxarlarin seh noqtosi
gazin on asag1 temperaturunda naqli temperaturundan asagi olmalidir. Belo olan halda, nomlik
0.05-1.0 g/m®-dan ¢ox olmamalidur.
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Sakil 4. Hidratomalagalma temperaturunun azalma qrafiki

Natica: Xiisuson boru komorlorindo bas veran problemlor onlara uygun izahlardan danisildi. Belo
ki, burada boruda bas veron tixaclar hansi ki, bunlara hidratomalogolmolor daxildir. Arasdirilan
isullardan istifado etmoklo baxmayaraq ki, ilk tisul o godor do istifado olunmur, amma hamisi
effektiv sayilir. Onlar vasitasi ilo boru kemorinds olan hidratlar tomizlonir vo bunun sayesindo
itkilorin miqdar1 azaldilir. Izah olaraq, qrafiklordon vo codvallorden istifado olunub. Magalodo
Qaz Y1gim Mantoaqgasinds istifads edilon texnoloji avadanliglardan bohs edildi vo har birinin hanst
prinsipa uygun islodiyi, neco islodiyi barodo molumatlar var.
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METHODS OF SEPARATION OF OIL FROM WATER

'Nargis Mustafayeva, Ulvi Abdullayev
L2AS01U, HFaculty of Gas and Oil Mining, *PhD, “master student
E-mail: ulvia3101@gmail.com

ABSTRACT

This article provides information on deemulsification of oil. The right methods must be used to
clean the oil from water. In all three, we need to know the mechanism and properties of
emulsions. The cause of the emulsion is formed when the oil moves from the formation to the
mouth of the well and continues in the subsequent movement of the stomach in communications.
In short, the emulsion occurs during the continuous mixing of oil and water. The intensity of
emulsion formation in the well depends on the method of oil extraction. This, in turn, depends on
the nature of the field, the period of operation and the physical and chemical properties of the oil.
Any bed is operated in one of three ways: fountain, compressor or submersible pumps. During the
initial operation of the oil field, the fountain method was used. Intensity created when oil and
water mix in wellheads increases with the release of oil-soluble gas, which creates an emulsion
during the initial movement of the oil-water mixture. The compressor operation method is similar
to the fountain method of emulsion formation in wells. When air is injected into the well instead
of gas (airlift method), an oxidation process takes place in some heavy hydrocarbons with the
formation of asphalt-resin particles, which has a correspondingly negative effect. When oil is
extracted by submersible pumps, the emulsions occur in the valve boxes or in itself, in the pump
cylinder, in the lifting pipes during the up and down movements of the pump rods. There are 2
phases of emulsions: External and Internal. The outer phase is any other liquid in which small
droplets of any liquid are located. The external phase can also be called a dispersed or solid
medium. The internal phase is the distribution of the liquid in the form of small droplets within
the dispersed medium. The internal phase can also be called the dispersed phase. Emulsions are
divided into 2 types according to the internal phase and external environment. Water in oil or oil
in water. Typically, in 95% of cases, water-type emulsions are found in oil. There is also a third
type of emulsion compared to oil and water emulsions. These are water-type emulsions in water-
oil. The reason for the formation of oil-water emulsions is not only the ratio of phases, but also
the effect of emulsifiers, in other words, substances that contribute to the formation of emulsions.
Keywords: oil emulsions, demulsification, oil layers.

NEFTIN SUDAN AYRILMASI USULLARI

"Norgiz Mustafayeva, Ulvi Abdullayev
L2ADNSU, *?Qaz-Neft-Moadon fakultosi; ‘dosent, 2magistrant, Email: ulvia3101@gmail.com

XULASO

Nefti sudan tomizlomok (deemulsasiya) haqqinda molumat verilmisdir. Nefti sudan tomizlomok
liciin diizglin Usullardan istifado etmok lazimdir. Bunun {igiin do emulsiyalarin yaranma
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mexanizmi vo xassalorini bilmok lazimdir. Emulsiyanin yaranma sababi, neft laydan quyunun
agzina horokot edon zaman omolo golir vo madonin kommunikasiyalarinda sonraki harokotinda
davam edir. Qisaca olaraq demok olar ki, emulsiya neft vo suyun fasilosiz qarigmasi zamani bag
verir. Quyuda emulsiyanin yaranmasi intensivliyi iso neftin ¢ixarilma tisulundan asilidir. Uygun
olaraq istismar dovrii, yataq xarakteri vo neftin kimyovi-fiziki xassolorinden asili olur. Istonilon
yataq tli¢ lisullardan biri vasitosi ilo istismar olunur: fontan, kompressor vo ya dorinlik nasoslari.
Neft yatagmin ilkin istismar dovriindo fontan tisulundan istifado olunurdu. Quyu qaldirici
borularinda neft su ilo qarigsanda yaranan intevsiklik neftds hall olunan gazin ayrilmasi ils artir, bu
da su-neft qarisiginin ilkin horokat morholasindo emulsiya yaradir. Kompressor istismar tsulu
quyularda emulsiya yaranmasi fontan iisuluna oxsayir. Quyunun daxilino gqazin yerino havani
vuran zaman (erlift dsulu) , qotran-asfalt hissociklori yaranmasi ilo agir karbohidrogenlorin
miloyyon hissosindo oksidlogsma prosesi bas verir, bu da uygun olaraq monfi tosir gostorir.

Acar sozlor: neft emulsiyalari, deemulsasiya, neft laylar.

Giris: Neft yataqlarinin ilk istismar dovriinds, neftin torkibindo su olmurdu. Daha sonra iss avval
kicik miqdarda, sonra boyik migdarda su daxil olurdu. Hazirda ¢ixan neftin 60-75%-i su ilo bir
cixir. Neft lay sularindan ¢ixarken iki bir-birinds hall ola bilmoyan mexaniki qarisiq kimi yoni,
emulsiya kimi ¢ixir. Olbatto, neftin torkibinds su olmasi nagl prosesini bahalagdirir. Bunada sobab
olarag nogl edilon mayenin hacmi vo Ozliliiyliniin artmasidir. Homginin, neft emulsiyalari
torkibindo mineral su mohlullar1 olmasi nefti noql edon qurgularini vo neft emal avadanliglarinin
tez siradan ¢ixmasina sabab olur. Neft emulsiyalari homginin korroziyaya sabab olur. Clnki, neft
emulsiyalarinin torkibindo olan mineral duzlarin kristallar1 vo ya suda holl olunan mohlullarin
olmas1 korroziyaya ugramani giiclondirir, emulsiya dayaniqhigini artirir, emal prosesini ¢ox
¢atinlogdirir. Uygun olaraq lay suyununda bazi maddolorin bir hissasi misal olarag, (magnezium
vo kalsium xlorid) duz tursusu omolo gotirib, hidroliz prosesini omolo gotirir. Kiikiird
birlogsmolorinin parcalayan zaman neft emali prosesindo hidrogen sulfid tursusu omolo golir,
naticads olaraq su miihitinds giiclii korroziyanin yaranmasina sabab olur. Hidrogen xlorid suda
hall olanda metalin yeyilmasina sobab olur. Hidrogen sulfid vo duz tursularinin suyun torkibindo
olmasi, korroziyanin intensivliyini giiclondirir. Qeyd etdiyimiz biitiin bu sabaoblari nozers alaraq,
nefti noglo hazirlayarkon movcud standartlara uygunlagdirmaq lazimdir. Bu standartlar asagidaki
cadvalds geyd olunmusdur.

Cadval. Neftin hazirlanmasi ii¢lin keyfiyyato qoyulmus asas toloblor

Gostaricilar Neft grupu

I I 11
Migqdarla suyun komiyyot gostoricisi, % 1 0,5 0,5
Xlor duzlarmi kemiyyat gostaricisi, mq/I-lo 200 400 1900
Mexaniki qarigiglarin komiyyat gostaricisi, % 0,07 0,07 0,07
Son morhalados neftin miiayyan temperaturunda doymus buxarlar, Pa 70000 70000 70000

Magqsad: Neft emulsiyalarinin homginin 6zliiliik, disperslik, sixliq, elektrik kegiricilik vo da-
yaniqliq kimi xassolori vardir. Neft emulsiyalarinin 6zliiliik xassosi su vo neftin emulsiyadaki
miqdarindan, emulsiyanin yaranma temperaturundan, neftin 6zliiliiyiinden vo temperaturundan
asihidir. Neft emulsiyalarinin 6zliliikk xassosino homginin geyri-nyuton maddolorini samil etmok
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olar. Neftin 6ziinde anormallig1 daxili hissaciklori, masal li¢lin parafin kristallar1 va foza struktur
gofasinin yaranmasi ilo izah olunur. Neft emulsiyalarinda 6zIlUlik anormalliginin mévcudlugu
temperatur soraitinden vo suyun miqdarindan toyin etmok olur. Emulsiyada su miqdarinin artmai
onun effektiv 6zliiliiyiinlin artmasina sobob olur vo noticodo su-neft emulsiyasi digor emulsiya 6vii
hansi ki, neft-su ilo ovoz olunur vo buna goro do Ozliililyiin koskin sokildo azalmasina gotirib
cixardir. Suyun neftdoki miqdar1 uygun ndqtoys ¢atmasi emulsiyanin azalmasina sobab olur. Bu
noqtays inversiya deyilir. Emulsiyalarin reoloji parametrlorinin toyin etmok mogsadilo geyri-
nyuton mayelordon istifado olunur. Analitik iisulla emulsiya 6zliiliiyiinii tapmaq ti¢lin bir necgo
diisturlardan istifads olunur. Bunlara misal olaraq asagidaki, Eynsteyn vo ya Teylor diisturunu
misal ¢gokmaok olar.

04

My = U [1 + 2,5¢ (“‘:T)] (Teylor).

Emulsiyanin dispersliliyi dedikdo, daxili fazanin hissociklorinin xarici miihitdo parg¢alanmasi
dorocosine emulsiyanin dispersliliyi deyilir. Asagida geyd edilmis lic komiyyat dispersliyi
xarakterizo edir:

Damcilarin diametri — d;

. . . . 1
Damcilarin diametrinin tors qiymoti D = g ;

Xiisusi fazalar arasi sothlords hissaciklorin sothlor comi ilo imumi hocma olan nisbat.

Neft vo suyun torkibindo olan damcilar 0,1 mkm-dan bir ne¢o millimetro gqodor ola bilor. Buna
sobab olaraq fiziki-kimyovi xassolor vo emulsiyanin yaranmasi soraitindon asili olur. Neft
emulsiyalarinda olan damcilarin par¢alanma vo ya bdyiimosi hallart modondo noql zamani
miixtolif hidrodinamiki soraitlors gora bas verir.

Asagidaki diisturun komoyi ilo neftin emulsiya sixligini toyin etmok olar

1
Pe = (1-0019)p, +0,01qp,

Tomiz neftin elektrik kegiriciliyi 10°° ~10* " intervalinda 10° -107 2™ intervalinda iso
m m

tomiz suyun elektrik kegiriciliyi doyisir. Bu iki mayeni yaxs1 dielektrikds adlandirmaq olar. Lakin,
emulsiyalarin yaxsi elektrik kecirmasi sobabi, emulsiyalarda suyun, tursunun vo ya duzun yaxsi
olma sobabidir.

Emulsiyanin dayanigligina miioyyon miiddot orzindo ayri-ayr torkib komponentloro ayrilmamagq
qabiliyyati, su-neft qarisiglart Uiglin osas gostorici hesab edilir. Dayaniqliq ¢ox olarsa,
deemulsiyas1 bir o godor ¢otinlosir. Dayanigligina goro su-neft emulsiyalarinin asagidaki geyd
edilmis parametrlor boyiik tosir gostorir: sistem dispersliliyi, emulqatorlarin fiziki-kimyavi
xassolori, pargalanmis hissociklordo elektrik yiiklorinin olmasi, emulsiya temperaturu vo lay
sularinin torkibi. Disperslilik no godor ¢ox olsa, emulsiya dayanigliligi bir o godor ¢ox olar. Neft
emulsiyalarinin dayaniqligi azalma sobabi iso temperaturun artmasi vo 6zliililyiin azalmasi buna
sobab olur. Temperaturun tosiri zamani yiiksok parafinli neftlor 6ziinii qabariq sokilde gostorir.
Emulsiyalarin dayanigliligini lay sularinin torkibi do tosir gostorir. Kimyovi torkiblorindon asili
olaraq lay sular1 iki asas qrupa boliiniir:
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1. Sort sular hansinin ki, torkibinds kalsium-xlorid va ya kalsium-maqgnezium xlorid birlos-
molori var.

2. Qolovi va yaxud natriumhidrokarbonat torkibli sular.

3. Dayanigligin artma sobablorindon birido lay sularinda tursulugun artmasidir. Tursulugu
azaltmaq ¢lin emulsiyaya galovi olava etmok lazimdir. Emulsiyanin dayaniqligina tosir
edon osas amillori asagidakilar1 geyd etmok olar.

4. Fazalar sixliqlarinindaki nisbot

5. Neftin 6zliiliik xassosi

6. Su damcilarinin miidafis tobagasinin méhkomlik xassasi

Nefti sudan ayrilmasiin bir nego texnoloji iisullart vardir vo hansi tisulun segilmosi bir nego
parametrlordon asilidir. Neftin torkibindo suyun miqdart vo suyun hansi voziyyatds olmasindan
asili olaraq uygun texnoloji tisul segilir. Bozi hallarda xam neftin torkibindo olan su sorbost
sokilda olur va su neftdon ¢okdiirmoklo ayrilir. Digor hallarda iso su neftin torkibindo emulsiya
soklindo olur vo belo emulsiyalar 2 novdo olur: Mexaniki stabillogsmis vo sothalti maddolorlo
stabillogmis.

Neftin sudan ayrilmasi iisullarina baxaq. Birinci iisul neftin duzsuzlasdirilmasi vasitosilo
ayrilmasi. Bu {isulda suyu ayirarken, suyun torkibindoki duz da ayirlir. Tam duzsuzlasma zaruroti
yaranarlon, nefto tomiz su qarigdiririq, bu da 6z névbosindo neftin torkibindo olan duzu da hoall
edir. Digar tisul isa ¢okdiirma tisuludur. Bu {isulun mahiyyasti emulsiyalarda asil1 voziyystdo olan
su hissociklori sixliglart forqli olmasindan ayrilirlar. Asili voziyyatdo olan hissaciklorin ¢okmo
stiratini 6l¢mak t¢iin istifads olunan diisturlardan biri do Stoks diisturudur. Lakin, Stoks disturu
¢okdiiriicliniin divarinin vo ¢dkon hissociklorin 6zliiliiylinii nozoro almir vo horokotsiz miihitdo
olan damlalarin ¢6kmasi vo ya {izo ¢ixmasini xarakterizo edir. Stoks diisturu agagidak: kimi geyd
olunur:

d*(p, - pu)g
u, =4 =A)8 1
o= &)

Homginin, Adamar va Bond diisturu ile biz ¢okma siiratini toyin edo bilorik. Bu diistur daxili faza
mayesinin 6zliililyiindo nozors alan ifado bildirir vo diisturu agsagidaki kimidir:

Uy =d*(p, - p,)-9-K/(18,) 2
K =3(ut, + )12, +3u5) (3)
Reynolds adadindon asiliq olaraq bu diisturlar asagidaki formalarda olur:
1) Re <2 (3) diisturundan istifado etmok olar.

2) 2<Re<500 olduqda iso U, = gd 2P g
555°  p

e%® bu diisturdan istifado olunur.

1
(b, —p )2
P

Bu diisturlardan goriindiiyli kimi damla diametri bdyiidiikkcs, mayenin Ozliililyli azaldiqca,
damlalarin ¢6kmao siirati ¢oxalir. Onu da qeyd etmok lazimdir ki, nefti sudan tomizloyorkon osas
rolu su damlalarin ¢6kmo siieati yox, miidafio sothlorinin dagilma vaxti vo damlalarin birlosib
boyiik su kiitlosina ¢evrilmasi rol oynayair.

3) 2<Re<500 olduqgda, U, = 3gd diisturundan istifads olunur .
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Biitiin bu gostarilon amillorin toyin edilmosi vo onlarin tasir xiisusiyyatlorinin nozere alinmasi
emulsiyalarin ayrilmasi iigiin segilocok texnologiyalart vo somoraliliyin artirimina boyiik tosir
gostorir.

Totbiq iiclin istifado olunacaq lisullarin asas prinsiplorini asagidakilar1 geyd etmok olar:
Hazirlanmis emulsiyalarin temperaturunu artirmaq. Bununla emulsiyadaki mayelor ozliiliiyi
azalir vo buna gorads sothi gorilma azalir. Bu prinsip neftin sudan ayrilmasina osaslanir.

1) Ayrilacaq mayelorin hissociklorin dl¢iilorini artirmaq. Buna gora do kimyovi reagentlordon vo
elektrik sahasindon istifado edilir.

2) Ayrilacaq hissociklorin horakot siiratini artirmaq. Buna goro do tobii agirliq qiivvesini digor
qilivva yani, markozdongagma qiivvasi ilo ovoz edirik. Sobob iso morkozdongagma qiivvosi agirliq
qiivvasina nisbaton daha giiclii olur.

3) Hiindiirliiyii azaldib, ¢okdiiriiciiniin iso iimumi sahosini stabil saxlamagqla. Ufugi ¢okdi-
riictilords paralel 16vhalor va separatorlarda ayirici disklorin tatbiqi bu mogsadi dasiyir.
Emulsiyanin torkibindo hissociklorin asili voziyyotdo olmasi ayirmanin somoroliliyini azaldir.
Buna goro do dayanigh, stabillosmis vo xirda dispersli emulsiyalar1 mexaniki {isullarla
tomizlonmosi miimkiin olmur. Homginin, emulsiyalarin ayrilmasi prosesindo hidravliki ¢6kma,
yani turbulentlik, axinlarin konvensiyasi va s. manfi tosir gostarir.

VOLUME 17 ISSUE 06 2022

Metodlar: Neft emulsiyalarini tomizlonmak tigiin bir ne¢a lisullardan istifads olunur.

Birinci iisul nefti sudan mexaniki {iisulla tomizlonmosi {iisuludur. Bu tsulda qravitasiyali
cokdiiriiciilordon istifado olunur. Cokdiiriiciilorin iki is rejimi mdévcuddur: Dovrii vo fasilosiz.
Dovrii ¢okdiirliciilorin miisbat isi yalniz neftin torkibino aid olan su birlogsmolari ya sorbost ya da
iridameil1 stabil vaziyyotds olur. Fasilosiz isloyon ¢okdiiriiciilor isa avvalkine nisboton fasilosiz
isloyon gravitasiyali ¢okdiiriiciilordon istifads edilir vo neftin hazirlanmasi orada kosilmoz axinin
yaradilmasi {igiin istifado olunur. Cokdiiriiciilor asagidak: sokillords olur.

b|

Sakil 1. Fasilssiz isloyan ¢okdiiriictilor
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Sokil 2. Ufiigi gokdiriiciiniin prinsipial sxemi

Sokil 1-do geyd olunan uygun olaraq iifiiqi, saquli, maili, konusvari voziyyatdo olan ¢okdiiriiciilor
geyd olunmusdur

Ikinci iisul iso siiziilmo iisulu adlanir. Bu iisulda siiziilmo laymin materiallarindan istifads olunur.
Bunlara misal olaraq, agac, siiso parca, siiso qirintilar1 vo ya metal yonqar1 vo s. istifado olunur.
Oksor hallarda siiso parca totbiq olunur. Ciinki siiso parca suda islanan vo neft ilo tomasda
olmayan materialdir. Homginin , siiso par¢a uzundmiirlii materialdir.

Ugiincii iisulda iso termiki iisulla nefti sudan tomizloyirlor. Bu iisulda adindan bilindiyi kimi neftin
sudan ayirarkon ¢okdiiriilmozdan ovval nefti qizdirirlar. Daha sonra iso su azalir, ortiiylin sathi
mohkomlonir vo uygun olaraq su damcilar1 daha asanligla birlosirlor. ©lava olaraq, temperaturun
artmasi Ozliiliiyiin azalmasina sabob olur, vo natics olaraq ¢okma zamani hissaciklorin enma siiroti
artir.

Dordiincii iisul kimi kimyavi reagentlorlo neftin sudan tomizlonmosi tisuludur. Bu iisulda kimyavi
reagentlordon istifado edorok nefti sudan ayiririq. 9lbatto ki, reagenti secorkon neft-su emulsiyasi
noviindon vo tomizlonmok Tli¢iin istifado edilocok neftin xarakterindon asilidir. Nefti sudan
kimyovi lisulla 3 iisulla tomizlomok olar

1) Neft quyularinda su tomizlonmasi prosesi bas verir.Burada, quyuda emulsiya reagentlo daxil
edilir.

2) Sudan tomizlonma neft yigilmasini hoyata keciron boru komorlorindo bas verir. Reagent neft
toplama kollektorun bas hissosindo emulsiyanin torkibino slave edilir.

3) Cokdiiriicti ¢onlordo deemulsasiya ilo neftin torkibinin tomizlonmasi prosesi bas verir. Burada
cokdiiriicli ¢gonlors doldurulmus emulsiyalar olavo edilir.

Besinci tisul termokimyovi deemulsasiya iisuludur. Bu iisulda siper ortiiyiiniin méhkamliyi azalir,
bozon iso onu tam dagidir vo naticods neft emulsiyalarinin ayrilmasi prosesi siirotlonir.

Altinci tsul iso elektrik tisuludur. Bu tisulda zavod soraitindo elektrik vasitosilo nefti sudan
ayiririq.

Notica: Qeyd etdiyimiz iisullarda, hom miisbot ham do monfi cohatlor vardir. Siiziilmos iisulundan
istifado edorkon istifado olunan cihazlar boyiikliiyli, mohsuldarliginin asagir olmasi1 vo silizgoc
materiallarinin tez-tez siradan ¢ixmasi bu iisulun sorfoli olmamasi vo ¢ox nadir hallarda istifado
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olunmasina sobab olur. Termik {isul iso ayrica istifado olunmur. Bu iisul ¢cox zaman hansisa digor
tisullarla kombina edilorak istifado olunur. Kimyavi iisulla tomizlonmo reagentin bozi zamanlarda
baha olmas1 bu iisulun ¢ox da somarali olmamasina gatirib ¢ixardir. Termokimyovi deemulsasiya
tisulunda ayrict emulgatorlarin baha olmasi vo boylik istilik sorfi bu tisulun monfi cohotloridir.
Buna gora da bir nego iisulu kombina edilmasi ilo daha somarali sakilds nefti sudan ayirmaq olar.
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ABSTRACT

Commercial production of unconventional oil and gas resources will be difficult to achieve
without large-scale engineering measures, let alone the additional operating costs, increasingly
stringent safety and environmental requirements, fluctuating low oil and gas prices, and so on, all
of which will undermine investors' confidence. As a reason, unconventional techniques to steering
the exploration and production of nontraditional oil and gas production are urgently required. As a
conclusion, we proposed the notion of joint exploration and development, which involves
combining search strategy and operational approaches for a variety of oil resources in order to
analyze, develop, acquire, and utilize numerous hydrocarbon sources at the same time. In this
method, the vexing interference between the created mixture of hydrocarbon flow, which results
in a reduction in single-well flowrate, might be transformed into a dynamic mutual force that
boosts the well's flowrate. The necessity of joint exploration and development is dictated by the
occurrence circumstances of oil and gas resources, its practicality is dependent on technological
advancements, and its laborious and long-term nature is linked to the existing energy market and
environment, we also point out. Despite a number of issues and challenges, we believe that
collaborative exploration and development will be a viable choice for lowering costs and
increasing output and benefits, boosting investor confidence, increasing energy comprehensive
use, and improving energy supply efficiency.

Keywords: development oil and gas resources, analysis, energy comprehensive use

Introduction: Unconventional oil and gas deposits coexist in one location, laying the groundwork
for cooperative exploration and development. During the exploitation process on a large scale,
neighboring or proximate horizons will eventually be invaded or changed. Given the objective
conditions, using one well to exploit all oil and gas resources or numerous wells to utilize all
resources in the area is feasible and profitable. As a result, joint exploration and development
merges the external reality of oil and gas resources coexisting in one area with the internal driving
force of cost reduction and benefit improvement. The source and reservoir environment, the
exploitation technique, and the cost of unconventional resources all influence this joint
technology.

Shenk and Pollastro produced a schematic diagram of numerous resources such as conventional
gas, tight sandstone gas, shale gas, and conventional oil coexisting in a common area that clearly
describes the features of oil and gas resources coexisting in a common area. On this basis, the goal
of exploiting multiple resources to the ground may be achieved if one well is used to exploit
multiple reservoirs or the reservoirs of multiple resources and multiple wells on one drilling
platform are used to exploit multiple reservoirs or the reservoirs of multiple resources. Many
Chinese experts have shown this concept in their research on numerous oil and gas resources
coexisting in one place.

e
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Cao Daiyong believed that coal measure strata had a unified sedimentary environment, thermal
evolution, and material source type, and that coal beds and shale beds provided material
foundations, which, along with self-generation, self-preservation, and short-distance migration,
are favorable conditions for tight sandstone gas, shale gas, and CBM coexistence. As a result,
geological conditions are created for diverse oil and gas deposits to coexist in coal measure strata.
When the distance is short, however, coal measure layers of various types can gather multiple
unconventional oil and gas resources. Gas absorbed in coal beds can be converted to coalbed
methane, shale gas can be converted to shale gas, and gas absorbed in tight sandstones can be
converted to tight sandstone gas.

Shan found that the alternation of tight sandstones and coal beds provided the material conditions
for the coexistence of tight sandstone gas, shale gas, and CBM after analyzing the experimental
results of organic carbon content, macerals, and X-ray diffraction of coal measure strata of
transitional facies in the Sichuan Basin. After examining the coal-measure gas accumulation and
resource kinds in Hebei Province, Adam concluded that tight sandstone gas, shale gas, and CBM
cohabitation were unavoidable. According to Adam gas and CBM belonged to continuous
accumulations, while tight sandstone gas belonged to quasi-continuous accumulations, which
existed simultaneously and was always generated in a shared source.

Currently, "gas" in multiple resources is receiving greater attention, owing to the more accepted
position that "many gas resources are easily recovered from the ground." However, exploitation
techniques and laboratory experiments show that not only are production loss factors present in
natural gas reservoirs and between reservoirs, but that there is also significant interference once
gas and its additives enter the wellbore. The discovery broadened the scope of capability loss
caused by reservoir damage from strata to wellbore, i.e., capability loss now covers both reservoir
and wellbore damage, enhancing the meaning of capability damage. It is expected that the
availability of theories and examples of oil and gas cohabitation will lead to new ideas,
discoveries, and options for comprehensive resource exploitation in the near future.

Although geological environments and hydrocarbon types vary by country or region, numerous
unconventional oil and gas deposits in a basin are a regular occurrence.This concept lays the
groundwork for collaborative exploration and development of multiple resources. For example,
coal and shale are the same parent materials for unconventional oil and gas resources such as tight
sandstone gas, shale gas, and CBM. Shale, on the other hand, offers suitable sealing and
preservation conditions as the cap rock of sandstones. Complete information on the presence and
enrichment of numerous resources can provide a reasonable objective for exploration and
development of all subsurface resources based on the above parameters.

Using the proper theory, method, or technology to undertake an overall evaluation of multiple
subsurface oil and gas resources will aid in getting resources with higher economic values. This is
referred to as "joint exploration and development,” which entails using several resource
exploration tools to collect information on multiple subsurface recordable oil and gas resources.
This collaborative exploration and development uses relevant technologies from technical
problem solutions and field experiments to perform exploration, instead of employing one
technology to exploit numerous resources and multiple technologies to exploit one resource. The
appropriate technologies can be a mix of numerous technologies as well as a single technology.
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Objective: Multiple unconventional oil and gas resources coexist in one location, each with its
own occurrence mode, reservoir mechanical properties, and composition, necessitating the use of
appropriate exploration and development technologies to achieve combined exploration and
development. With the advancement of oil and gas resource exploration, drilling and completion,
and reservoir stimulation technologies, as well as the growing support of policies for holistic
resource use, the development of unconventional oil and gas resources is becoming more
conventional. It supports cooperative exploration and development through technology and
policy.

As a result, identifying common features among unconventional oil and gas resource exploration
and development technologies and integrating appropriate technologies for comprehensive
exploration and development of multiple resources becomes the premise and foundation for the
successful implementation of joint unconventional oil and gas resource exploration and
development. Exploration is a key method for discovering, describing, and obtaining primary data
on unconventional oil and gas deposits.Unconventional oil and gas resources can be found in a
variety of locations. These resources can only be accurately found and characterized if appropriate
exploration technology is used.

Seismic, comprehensive geologic research, mud logging, wireline logging, well testing, numerical
simulation, geological reserve estimation, and target zone selection and evaluation are just a few
of the technologies that are fast evolving to satisfy the needs of oil and gas development. Because
unconventional oil and gas resources are different in nature, with large reservoir variation and
heterogeneity, common applicable technologies such as prestack reservoir prediction technology
must be enhanced to fulfill the needs of joint exploration and development.To evaluate and
estimate the enriched area, CBM exploration currently uses technologies such as 2D seismic, 3D
seismic, three-component seismic, AVO (amplitude variation with offset) analysis, seismic
lithology wave impedance inversion, and seismic attributes.

Chen Yong et al. investigated the most sensitive seismic attribute in terms of coal bed physical
property, yielding promising results in CBM reservoir prediction in the Qinshui Basin. Electrical
imaging technology, nuclear magnetic resonance logging, and array acoustic logging, among
other technologies, are now the most suited for CBM exploration. Electrical imaging logging with
high resolution can correctly identify reservoir thickness and reflect sidewall features. Nuclear
magnetic resonance logging can be used to assess coal bed porosity, fluid type, aperture, cleat,
and other factors. The acoustic anisotropic value acquired using array acoustic logging does not
fully reflect the anisotropic feature of coal beds, hence it must be coupled with other logging
methods. In the same way, the most prevalent shale gas exploration technology is geophysical
technology (particularly seismic exploration), which is used in conjunction with logging data to
define shale gas reservoirs. The burial depth, thickness, and physical features of shale gas reserves
are typically determined using 3D seismic and logging data. The use of high-resolution 3D
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seismic exploration aids in the correct identification of shale gas reservoir strata, structure, and
geographical distribution. Micro-seismic fracture technology can be used to anticipate fracture
striking and improve the design and operation of hydraulic fracturing.Seismic identification and
enhanced area forecast are the two main applications of tight sandstone gas exploration
technology. It's most commonly found in the Ordos Basin's Sulige gas field.

Basin-centered gas, also known as deep basin gas, is water-closed gas that is directly or indirectly
coupled to sandstones in depressions by coal measure layers. It is mainly found in sandstones that
are tightly packed. Tight sandstone gas reservoir exploration technology can be applied directly.
Seismic exploration technology, marine controlled electromagnetic prospecting technology,
geochemical prospecting technology, logging/core analysis technology, and petrophysical model
technology are currently the most common natural gas hydrate exploration technologies. Oil shale
is typically found in the Mesozoic and Cenozoic periods, particularly in the plains and loess areas
of eastern and central China. Chemical analyses are now mostly utilized to examine oil shale
samples obtained from field geologic surveys, trenching, and drilling in order to obtain indexes
such as oil content in order to find shale oil.

Oil sand is mostly made up of sand and clay, and it has low mobility. It is normally investigated
by conducting a geologic survey of outcrops followed by drilling.In conclusion, there are various
types of unconventional oil and gas resources, although some exploration technologies and
procedures are comparable or similar. The integration of exploration technologies can finally be
realized by examining the major exploration technologies of various types of unconventional oil
and gas resources in order to find common technology and increase precision. With this method,
exploration operation time can be shortened, and significant cost savings may be realized. As a
result, beneficial technologies can be pushed.

Historically, one of the most effective ways to address the high cost problem in oil and gas
exploration and development has been to continually improve and develop drilling and
completion technology. Horizontal well drilling, for example, has fallen in cost to 1.5-2.0 times
that of vertical well drilling, while production has climbed to 2-3 times that of vertical wells. It
has gotten a lot of attention since it has addressed the issue of low-efficiency oil and gas wells.lts
matching completion technology, such as MRC, progresses with the idea of extending the
drainage area of horizontal wells and modifying horizontal well forms to boost single well output
as a dominance.

Underbalanced drilling technology has been widely used in CBM well drilling for reservoir
protection in formations with limited water yield and stable borehole. Complex-structure well
technology has been used to increase well capacity in order to expand the drainage area. CBM
drilling has employed plug-removing drilling fluid containing bio-enzyme, solid free-active
saline, and fuzzy-ball for reservoir protection and completion quality improvement. Cased hole
completion (perforation and slotting methods) and open hole completion (screen, open hole,
gravel pack, hydraulic cutting cave, natural caving, and dynamic caving methods) can be chosen
due to the low permeability and desorption needs of CBM reservoirs.

The key technologies in shale gas development are horizontal well drilling and completion.
Casing perforating, liner perforating, open hole perforating, combined bridge plug, and
mechanical assembly are among the completion modes. However, due to the decreased desorption
ability of reservoirs in shale gas extraction, technologies must be updated.Horizontal well
technology is used in tight sandstone oil and gas development, similar to shale gas development.
Tight sandstone gas exploitation often employs horizontal well, factory, underbalance, pressure
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control, and coiled tube drilling technologies, as well as drilling fluid technology for reservoir
protection. According to Wang Tao et al., this thin-sandstone reservoir double-stage horizontal
well technology can clearly boost single well productivity. To safeguard cracked, tight sandstone
reservoirs, temporary plugging drilling fluid is commonly utilized to control the volume of
invaded fluid. Instant perforating, external casing perforation, high-pressure nitrogen-injected
perforation, coiled tubing conveyed perforating and sand blasting, casing cementing, bridge plug
perforation fracturing completion, and open hole staged fracturing completion are some of the
tight sandstone reservoir completion technologies.There is no viable technology for drilling gas
hydrates, although the suppression and tolerance decomposition methods could be investigated in
the future. Electric submersible pumping mixed with natural and artificial separation is the
method of completion. Selecting a drilling fluid that will avoid gas decomposition is a critical
task.

Sands are mostly exploited in the United States and Canada. For oil sands over 75 meters,
opencast mining is used, whereas for oil sands below 75 meters, in-site mining is employed. For
small oil layers, vertical drilling is performed, while for heavy oil layers, steam huffing and
puffing and gravity drainage assisted by steam are frequently used. Methods such as on-site
horizontal well combustion and the solvent technique are also used.Aside from improving drilling
and completion equipment and technology, the development of a variety of drilling and
completion fluids has aided in the advancement of drilling and completion technologies.
Specifically, instead of utilizing a "wall" to prevent water, blocking methods such as stacking,
stretching, and stuffing have enhanced stratum rock strength and achieved low-density anti-
sloughing, resolving the problem of difficult coordination between loss and slumping. As a result,
the damage caused by drilling fluid to reservoirs has naturally decreased.It is hoped that through
studying subterranean fluid flow patterns as well as basic theories and methodologies such as rock
mechanics and working fluids, problems in drilling and completion in complicated strata such as
CBM, shale gas, and oil sand can be solved, and alternative technologies will be developed.
Meanwhile, other ideas and approaches have evolved, such as earlier engineering compensation
technology, which is a macroinnovative concept that can reduce reservoir damage and increase
single well productivity.

Methods: Unconventional oil and gas resources face a similar environment to conventional
resources, if not a more difficult one in terms of environmental protection. With the exploration
and development of unconventional oil and gas resources, the detrimental effects on the natural
environment have steadily become an issue. Furthermore, variables such as low worldwide oil
prices, rapid development of new resources, and yet-to-be-developed exploration and
development technologies for unconventional oil and gas resources add to the problems of joint
unconventional oil and gas exploration and development.

Unconventional oil and gas exploration and production will undoubtedly have an impact on the
natural environment. In the development of CBM, waste gas, waste water, and waste residue
discharge affect and limit its scale exploitation. Scholars provide treatment options for tackling
these environmental issues from various angles. To achieve efficient and clear development, Bai
Hao advocated that water be controlled first, followed by waste gases and waste residues. These
investigations highlight a constraint of CBM development from a different perspective, slowing
down development speed. Shale gas exploitation, like conventional gas, will have some
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environmental and ecological consequences, such as harm to land vegetation, excessive water
usage, and pollution.

According to Pan Yongjian, large-scale and industrial shale gas extraction would encroach on
residential property, and hydraulic fracturing would endanger both surface and ground water.
Tight sandstone gas development, like CBM and shale gas, has the same environmental issues if
the same technologies are applied. During the development of gas hydrates, the environment may
be subjected to significant pressure due to the green gas effect, marine biological deterioration,
and submarine landslides. During the shale oil development process, waste pollution and solid
waste pollution will impact human health, and there is no perfect remedy or technology. It should
be acutely aware that when supplying unconventional oil and gas resources to the country, it must
examine how to develop in harmony with the environment. According to Pan Yongjian, large-
scale and industrial shale gas extraction would encroach on residential property, and hydraulic
fracturing would endanger both surface and ground water. Tight sandstone gas development, like
CBM and shale gas, has the same environmental issues if the same technologies are applied.
During the development of gas hydrates, the environment may be subjected to significant pressure
due to the green gas effect, marine biological deterioration, and submarine landslides. During the
shale oil development process, waste pollution and solid waste pollution will impact human
health, and there is no perfect remedy or technology. It should be acutely aware that when
supplying unconventional oil and gas resources to the country, it must examine how to develop in
harmony with the environment.

Unconventional oil and gas reserves are abundant around the world, but exploration and
development are still at a low level. It is difficult to achieve a reasonable return on investment at
current oil and gas prices. CBM projects have a high initial investment, a protracted construction
cycle, and a significant level of risk. It takes a long time to recoup the development stage
investment. Shale gas development has considerably higher technological requirements and unit
expenditure than conventional gas development. The practical development income of domestic
shale gas hasn't reached the ideal goal since the resource grade is limited and the economic
efficiency of exploration and development is yet unknown.

Tight gas, which uses similar development processes to shale gas, is the most realistic option for
unconventional gas extraction at this time. However, if it is produced according to old ideas and
techniques, the chances of making a profit are slim. The predicted economic advantage of shale
oil production is greater than that of oil refining and power combined, but it is still in an
exploratory stage with high costs and limited revenue. Tight oil, as an unconventional resource, is
characterized by significant investment, a lack of supporting infrastructure, and a low level of
industrialization. Although "horizontal well volume fracturing and factorylike operation™ can
achieve successful development, there is still a long way to go to achieve the goal of cheap cost
and high production.

Single resource development for unconventional energy represented by CBM and shale gas is
faced with expensive investment and poor output in the current oil and gas market and
circumstances. In particular, slow capital recovery in the first investment stage severely harms
investors' confidence. Joint exploration and development of unconventional oil and gas resources
will achieve a return on investment when there is a certain yield, reducing investment risks and
improving economic Fig. 6. Schematic diagram of microseismic monitoring of repeated fracturing
and steering angles of a CBM well in a low-return situation.
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With the increased focus on sustainable resource development in recent years, the government has
actively promoted the development of new energies such as nuclear power, water power, wind
energy, and luminous energy, resulting in an increasingly competitive relationship between new
energy development and unconventional oil and gas resource development. It is one of the main
reasons why governments and investment institutions around the world have failed to invest in oil
and gas resources on a consistent basis. Under the premise of security, suitably boosting the
nuclear usage ratio is beneficial to China's energy security and strategic security. The fluctuating
change legislation of the worldwide oil and gas resources market is difficult to change because it
is an objective of the economy's development. The position of high-investment and high-return
unconventional oil and gas resources can only be rebuilt by updating exploration and development
theory, upgrading technology level, boosting resource economic benefit, and attracting
investment.The primary technology for collaborative exploration and development is to handle
the problem of productivity harm by utilizing one or more theories, methodologies, and
technologies that are appropriate for various occurrence types, fluid compositions, and rock
qualities. Current exploration and development technologies, on the other hand, are incompatible
with complex geological conditions. Operating workers are unable to quickly learn appropriate
drilling, fracturing, and data collection technologies.

High exploration risks, high investment, and extended capital recovery cycles continue to be
issues. If these scenarios are not well understood, late-period investments in exploration and
development technology will be harmed. Maintaining a clear understanding of the periodic rules
of technological research and development, maintaining consistent and stable investment in them,
and integrating and improving current exploration and development technologies are all key
factors in the success of joint exploration and development. CBM development in China began in
the 1950s when subterranean gas was primarily exploited with coal mine safety in mind.

Domestic shale gas has substantial potential, according to estimates from international institutes
and preliminary drilling results. Because there hasn't been a comprehensive examination and
evaluation of shale gas resources across the country, the entire resource quantity and distribution
are unknown. Favorable target regions must be identified, as well as the quantity of recoverable
resources in each area. Shale gas extraction is generally characterized by high work difficulty,
high investment, and a protracted implementation cycle. China has built up tight sandstone gas
producing zones dominated by the Ordos Basin and the Sichuan Basin. And technology for
increasing single-well yield, lowering costs, and digitalizing production and management has
slowly emerged.

To boost the economic value of integrated resource development, however, ultimate matching
technologies and procedures for managing difficulties such as quick capacity attenuation of tight
sandstone wells and formation water hurting gas well capacity in the middle and late phases must
be obtained. Unconventional energy research on gas hydrate, shale oil, and tight oil, for example,
began late and is still in its infancy. Applying mature technologies will take a long time. The
foundation of collaborative exploration and development technologies, in general, is to optimize
3D seismic and complete geologic research technologies that are applicable to numerous
resources.

So it's critical to find enriched areas for multi-layer oil and gas resources in one well and/or
multiple resources in one well, then use horizontal well drilling and/or reservoir stimulation
technology, and/or use mutual compensation energy well types, and/or use high and stable yields
from Zheng LH. et al./Natural Gas Industry producing layer succession plans, and/or use easy-to-
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beexploited resources to provide power for hard-to-beexploited resources, and/or use easy-to-
beexploited resources, and/or use However, a great number of experimental investigations and
field applications should be conducted to develop these technologies. This mission cannot be
completed in a five-year plan, a single key project research, or a single enterprise tenure. As a
result, investors must perform consistent and ongoing scientific studies.

ConclusionThe competition with new energy is based on development cost, environmental
protection extent, and long-term development effects for both conventional and unconventional
oil and gas resources.

» Under the geological conditions of oil and gas resources coexisting in one location and the
technological conditions of accessible exploration and development engineering
technologies, joint exploration and development of unconventional oil and gas resources is
proposed. Its goals are to reduce the number of engineering operations and their
environmental impact, as well as to enhance single well output and lower exploration and
development costs.

» Joint exploration and development of unconventional oil and gas resources fits current
resource, technology, economic, and environmental protection requirements, aids in the
comprehensive utilization of resources, and is feasible to accomplish. It will pave the way
for a major breakthrough in the use of oil and gas resources.

» Joint exploration and development requires innovative efforts such as theory updating,
technique invention, and technological revolution; else, great prospects will be lost.
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XULASO
Qeyri-ononavi neft vo qaz ehtiyatlarinin iglonmosine genismiqyasli miihondislik todbirlori

olmadan asanligla nail olmaq miimkiin olmayacaq, buna olave omaliyyat xarclori, otraf miihitin
tohlukasizliyi, neft vo qaz qiymotlorinin doyismasi va s. tosir gostorir.
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Buna goro do, kosfiyyat vo istismara rahborlik etmak iiciin tocili olaraq geyri-ononavi tadbirlora
ehtiyac var.Beloliklo, miixtolif neft vo qaz ehtiyatlarinin eyni vaxtda tohlili, tikintisi, toplanmasi
va olda edilmasing nail olmagq iigiin tadqiqat metodologiyalarini va istismar tisullarini birlagdirarok
birgo kosfiyyat vo islonmo konsepsiyasini irali siirmiigom.

Birgs kosfiyyat vo islonmo neft vo qaz ehtiyatlarinin yaranma soraiti ilo miioyyan edilir, onun
texniki-igtisadi osaslandirilmasi texnologiyalaribn inkisafi vo onun ¢otin vo uzunmiiddatli
xarakteri cari enerji bazar1 vo otraf miihitlo slagelondirilir. Miixtalif problemlara vo ¢otinliklora
baxmayaraq, birgo kosfiyyat vo islonmo hom xorclorin azaldilmasina, hom do istehsalin
artirilmasi, investorlarin inamini artirmaq, enerjidon hortoraofli istifadoni artirmaq vo enerji
tochizatinin somoraliliyini artirmasina sobab olacaqdir.

Acar sozlar: neft vo qaz ehtiyatlarinin islonmosi, otraf miihitin tohlukasizliyi, tohlil, enerji
tochizatinin somoraliliyi
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GAS-CONDENSATE WELLS

Vusal Zarbaliyev, Shahin Ismayilov

12A801U, ?0il & Gas & Mining faculty, “?Department of Oil and Gas Engineering, 'master, PhD, *head of the
department.

Email address: *vusal.zerbeliyev@mail.ru, 2shahin.ismayilov@asoiu.edu.az

ABSTRACT

The article provides a brief analysis of the determination of the minimum gas flow rate required
for complete removal of condensate from the wellbore in gas condensate wells. In gas wells,
water collects in the wellbore as a result of condensation of produced water and steamed water
entering the wellbore together with the well product. In gas condensate wells, gas condensate
from the formation is added to it. Thus, part of the filters of gas and gas condensate wells is filled
with liquid, which ultimately reduces the flow rate of these wells. At the beginning of the
development and operation of gas and gas condensate fields, the amount of liquid (water) and
condensate in the gas is low, and due to high formation pressure in the first period of this field,
raised to the surface. Over time, the velocity of the well product in the gas condensate wells
gradually decreases, and as the amount of water and condensate entering the reservoir increases,
the fluid accumulates in the well as the reservoir cannot be fully lifted by its own energy. This
creates a counter-pressure on the bottom of the well and affects the formation, which closes with a
liquid column in the filter section of the well, which significantly reduces the flow rate of the
well, and in some cases leads to a complete shutdown of the well. VVarious methods have been
developed and are still being used to prevent this and to ensure the efficient operation of gas and
gas condensate.

Keywords: layer waters, condensation, gas condensate, filter, layer pressure, well bottom.

Introduction: There are two main ways to prevent the accumulation of liquid in the bottom of
gas and gas condensate wells:

- extraction of fluid entering the bottom of the well;

- Carrying out various types of isolation works in the well bottom zones of the wells to prevent
the formation water coming from the bottom of the well.

The fluid entering the well from the productive stratum is removed from the well in two ways; by
intermittent and continuous methods. The technological mode of gas or gas condensate wells is
selected in such a way that the speed of the well product moving in the formation-wellbore-
wellbore (body) -well system is to lift the fluid entering the well from the formation to the first
separation device at the wellhead.[1]

Intermittently, the fluid collected in the wellbore is either blown out (well blowing means that the
pressure in the wellbore must be reduced for a short period of time to maximize depression for a
limited period of time), ie the fluid collected in the wellbore is lifted to the surface. The well is
stopped and the liquid collected at the bottom of the well is injected again. Surfactants (SAMs)
can also be used to re-apply the liquid. (to create a foam system in the layer)
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Removal of gas and gas condensate wells from the bottom of the well by the method collected in
the well, depending on the geological and mining characteristics of the productive stratum, the
design of the well, the quality of in-line cementation, etc. is selected depending on the reasons.
The wellbore pressure and temperature must be regulated to minimize fluid accumulation in the
wellbore zone (layer) and at the bottom of the well. Depending on the well pressure and
temperature during well operation, the amount of liquid and condensate released from the gas
entering the well can be determined by condensation isotherms and gas moisture capacity curves.
In gas and gas condensate wells, the well bottom zone is cemented under pressure to prevent
formation and extraneous water from entering the well, and thus it is possible to prevent produced
water.[2]

In order to determine the effectiveness of the method of extraction or injection of fluid collected
in the bottom of gas and gas condensate wells, special research work should be carried out in the
wells and technical and economic reports should be prepared.

In order to re-inject the fluid collected at the bottom of the well, the wells are usually stopped for
2-4 hours and the liquid is injected into the reservoir.

When the well is restarted, its flow rate is higher than in the normal mode, and it compensates for
the losses during the shutdown of these wells. This method is rarely used in practice.

The wells were usually blown into the atmosphere for 15-30 minutes to remove the fluid collected
at the bottom of the gas and gas condensate wells, at which time the gas velocity in the well
should reach 3-6 m / s. This method is the simplest and the flow rate of the wells is restored in a
short time, but this method has a number of disadvantages: it does not completely clean the fluid
from the bottom of the well; the danger of further intensification of the water coming from the
formation when the depression increases, the presence of ariskin in the well bottom zone, the
possibility of sand blockage in the well, etc.

In the process of intermittent removal of fluid collected from the bottom of gas and gas
condensate wells, injection of SAM into the bottom of the well increases the efficiency of the
process. Thus, when the foaming agent (SAM) injected into the well comes into contact with
water, foam is formed when the "bubbled™ gas passes through the liquid column. ) is lifted to the
surface by a well. When the mineralization of produced water is 3-4 gd / liter, 3-4% sulfanol
solution is used, but in case of mineralization (15-20 g / 1), sodium sulfates with sulfuric acid are
used.[3]

Objective: Continuous extraction of accumulated liquid at the bottom of gas and gas condensate
wells occurs due to a certain velocity of the extracted gas, in which case the flow consists of a
two-phase system of gas-drop (liquid) type. It is known that in this case, the liquid is removed by
gas at a speed of 5 m/sec. due to the diameter of the lift pipes 63-76 m.

The method of continuous removal of fluid from the wellbore is applied when the reservoir water
enters the wellbore continuously. The diameter of the pump compressor pipes (PPCs) is chosen so
that the velocity of the gas moving inside them allows the liquid to rise from the bottom of the
well, but in this case the hydraulic friction of the two-phase system moving upwards in the small
diameter NPC will increase. it is effective that the pressure loss applied to the hydraulic friction is
less than the reverse pressure applied by the fluid column remaining in the wellbore (the fluid is
not completely removed from the wellbore).

One of the methods successfully used to remove fluid from the wellbore is gas lift systems that
work with wellbore valves. In this case, the gas pipe is removed from the space, and the liquid is
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removed (from the inside) with NKDs lowered by the well bottom and gas lift valves. The
pressure difference of the spring compression force on the valve in the well is affected. The
pressure difference is caused by the pressure exerted by the liquid in the NKB or by the (lower)
liquid columns in the pipe and by the (up) pressure of the gas in the pipe space. The forces acting
on the valve are also calculated taking into account the difference in forces when calculating the
fluid accumulation level in the pipe space, the bottom valve is opened and the collected fluid
enters the NKBs and is lifted to the separator at the wellhead. When the level of the fluid in the
pipe drops to the specified level, the well valve closes.[4]

Fluid collects inside the NKB until the gas lift valves are activated. After opening the gas lift
valves, the gas enters the NKB from the space behind the pipeline and lifts the liquid collected
there to the wellhead. After the liquid level in the NKB decreases, the gas lift valves close. Inside
the NKB, the fluid that passes through the downstream space through the wellhead valve collects
and the process is repeated.

One type of continuous liquid extraction from the bottom of gas and gas condensate wells is a
"flying valve" type plunger lift. In this method, a pipe limiter is installed in the lower part of the
NKB, and an upper shock absorber is installed in the fountain armature. The plunger is placed
inside the NKB, which is the guiding channel to the plunger - "cylinder"”, and the plunger acts as a
"piston”.

Based on operational experience, it is determined that the optimum lifting speed of the plunger (1-
3 m/s) is the descent speed (2-5 m / s). The continuous plunger lift method is used when the gas
velocity in the hoisting pipes exceeds 2 m / s.[5]

Methods: As the pressure decreases at constant temperature, their phase transformation occurs in
the process of filtering the gas condensate mixture in the formation. During the operation of gas
and gas condensate wells, the speed of gas flow in the well must ensure the removal of solid
particles and liquid droplets from the formation to the wellhead, which enter the well with the gas.
Otherwise, either a sandy clay plug will form at the bottom of the production well, or fluid will
accumulate, which in turn will reduce the well's flow rate by creating additional resistance to the
flow of gas from the formation to the well. will cause. The results of research at different
velocities of gas condensate wells (should be less than the required minimum velocity) contradict
the data on the condensate output from the facilities, ie the composition of the mixture in the
formation is not determined correctly and the amount of stable condensate in the field is
determined correctly. As a result, the fixed condensate reserves in the field are not determined
correctly, which leads to the erroneous assignment of the planned condensate production on the
field. Therefore, for this purpose it is necessary to study gas condensate wells, increase the flow
rate of the well by various means, take samples of its liquid phase when the well is operating in
steady state, study the sample taken in the laboratory and find the velocity of the liquid phase. the
fractional composition of the liquid phase is practically unchanged. This method is reliable and
physically justified, but it is time consuming and requires sophisticated laboratory equipment.[6]
In 1963, Shirkovsky A.l. suggested that the minimum required speed should be determined on the
basis of unchanged isotherms of the condensation process at different flow rates of the operating
well or in the absence of a liquid column in the pipe space. When the composition of the well
product remains constant, the isotherms of the condensing process must be the same, while the
operating parameters of the separation equipment remain the same (velocity, pressure and
temperature of the gas phase of the flow in the separators).
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Figure 1. Construction of condensation isotherms t = 27°C at different flow rates as a result of gas
condensate well research

Conclusion: 1.In order to re-inject the fluid collected at the bottom of the well, the wells are
usually stopped for 2-4 hours and the liquid is injected into the reservoir.

2. Based on operational experience, it is determined that the optimum lifting speed of the plunger
(1-3 m / s) is the descent speed (2-5 m / s). The continuous plunger lift method is used when the
gas velocity in the hoisting pipes exceeds 2 m/s.

3. Continuous extraction of accumulated liquid at the bottom of gas and gas condensate wells
occurs due to a certain velocity of the extracted gas, in which case the flow consists of a two-
phase system of gas-drop (liquid) type. It is known that in this case, the liquid is removed by gas
at a speed of 5 m/sec. due to the diameter of the lift pipes 63-76 m

4. A new method of surveying wells operated by the gaslift method The combined operation of
the formation and the well has been optimized by combining the two methods.
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XULASO

Qaz-kondensat quyularinda kondensatin quyudibindon tam ¢ixarilmasi iigiin tolob olunan gaz
axinin minimal siiratinin tayin olunmasi haqqinda qisa tohlili verilmisdir. Qaz quyularinda laydan
quyudibino quyu mohsulu ilo birlikdo daxil olan lay sularmin vo buxar halinda olan suyun
kondensasiyast noticesinde quyudibing su yigilir. Qazkondensat quyularinda iss laydan golon qaz
kondensat1 da buna olavo edilir. Bununla da qaz vo qazkondensat quyularinin siizgoclorinin bir
hissasi maye ils tutulur ki, sonda bu quyunun debitinin azalmasi ilo naticalonir.

Qaz vo qazkondensat yataqlarinin iglonmo vo istismar dovriiniin baslangicinda qazin torkibindo
olan maye (su) vo kondensatin miqdar1 az olur vo bu yatagin ilk dovriinds lay tozyiqinin yiiksok
olmas1 sababindon quyudibindo vo quyu govdosinds harokat edon quyu mohsulunun yiiksok siirati
hesabina quyudibino yigismaga imkan tapmadan quyu ilo tam hocmdo yer saothino qaldirilir.
Zaman kecdikco qazkondensat quyularinda horokot edon quyu mohsulunun siirati todricon azalir,
laydan quyudibine daxil olan suyun vo kondensatin miqdari artdig: ii¢iin layin 6z enerjisi hesabina
onlarin tam hocmdo yuxar1 galdirilmasi tomin edilo bilmadiyi {i¢iin mayenin quyudibino y18ilmasi
prosesi bas verir. Bu iso quyudibins diison vo laya tosir edon oks tozyiq yaradir, quyunun siizgac
hissosindo maye siitunu ilo baglanir ki, bu da quyunun debitinin ohomiyyotli dorocodo asagi
diismasina sabab olur, bozi hallarda isa quyunun tam dayanmasina gotirilib ¢ixarir. Bunun
garsisinin alinmasi, qaz vo gazkondensat quyularinin effektiv isinin otomin edilmosi iigiin
miixtolif tisullar islonilib hazirlanmisdir vo onlar indi ds totbiq edilmokdadir.

Acgar sozlar: lay sulari, kondensasiya, qazkondensat, siizgac, lay tozyiqi, quyudibi.
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ABSTRACT

The article provides a brief analysis of the complications in the operation of offshore condensate
wells and the choice of methods to combat them. The issue of improving and accelerating the
development and operation of oil, gas and gas condensate fields has always been relevant and is
still relevant today.

Development and operation of hydrocarbon deposits is accompanied by the following
complications:

Complications in the operation of oil wells; irrigation of oil well products; intensification of sand
manifestations in deposits;

Complications in the operation of clean gas fields;

Complications in the operation of gas condensate wells, etc.

In order to eliminate all these complexities in the development and operation of hydrocarbon
fields, the development of measures in the dissertation, their implementation is very important, as
they increase the coefficients of oil, gas and condensation and reduce the cost of oil, gas and
condensate..

Keywords: condensate, complexity, hydrocarbon, sand formation, gas condensate, gas supply.

Introduction: A brief overview of the work to combat complications in the development and
operation of hydrocarbon fields is given.Here are the results of research and detailed analysis
conducted by many scientists and researchers on the study of the problem. The following are
examples of these achievements. A special mathematical model has been developed to prevent the
formation of sand clogs in oil wells operating with intensive sand manifestations.[1]

A new composition has been created that creates foam against complications in the operation of
wells. On the other hand, a new inhibitor against asphalt-resin-paraffin deposits was applied in
the lifting pipes. The well bottom layer was treated with surfactant (SAM) and oil production was
increased.

Oilfield experience shows that new techniques are needed to combat complications such as
condensate subsidence, fluid accumulation in wells, sand blockages, gas hydrates, salt deposition
in elevator pipes, equipment corrosion and erosion, well product irrigation, well bottom collapse,
technologies have been proposed and their application has made it possible to increase
production.

Scientists and experts have also studied the negative impact of complications in the development
of offshore oil and gas fields on the efficiency of wells. This prolongs the development of the
offshore field and creates serious problems in extending the life of hydropower facilities. In this
regard, the proposed comprehensive measures are reflected in this review.[2]
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At the same time, new compositions and technologies have been developed to isolate the flow of
water into wells.It was also determined that the issue of treatment of the wellbore zone with liquid
solvent hydrocarbons to increase productivity in gas-condensate wells is very relevant.

One of the important issues in regulating the technological regime in oil wells is the correct
choice of measures to increase production.

Not all measures are effective, because various environmental problems arise and complications
occur. During well operation, the formation regime temperature drops and cooling occurs in the
lift pipes, and heavy oil fractions settle in the lift pipes and in the wellbore zone and reduce
production. Nanoparticles have been used to solve this problem and positive results have been
obtained.

At the same time, a special nanoparticle was used to generate pressure pulses of different
amplitudes to increase the oil recovery factor.

Information has been published in the existing literature, as well as on the design of blunt drilling
of wells, based on the structural map provided for the development of offshore oil fields. It was
noted that the effective number of stationary platforms required for the development of the
offshore oil field and the effective coordinates of the location of each platform should be
determined.[3]

It is clear from research and studies conducted by scientists and researchers that high production
can be achieved by eliminating the causes of complications.

Objective: At the bottom of gas-condensate wells, liquid (water and condensate) columns are
formed, which increases the dynamic well pressure and reduces the flow rate of the wells. Various
methods are used to eliminate these liquids, the most effective of which is the foam method,
which is created by applying SAM to the well.

At the same time, the causes of complications in oil and clean gas fields were indicated. The
causes of the open fountain and the griffin incident and the measures taken against them are also
reflected in the case.

Regardless of what key criteria are adopted for the projected field, the following principles are
proposed:

- taking into account the geological characteristics of the formation, the physical properties of
fluids in the formation conditions;

- efficient use of natural potential energy of the formation;

-full consideration of the possibility of eliminating all factors limiting the productivity of wells;

- timely replacement of unusable technological modes of wells at the current stage of
development, etc.

The smooth development of the well, the maintenance of the filtration rate in the filter and the
cleaning are possible by reducing the friction losses using SAM.[4]

The methods of liquidation of liquid columns (water and condensate) accumulated at the bottom
of gas-condensate wells are as follows:

- atmospheric spraying of well products;

- operation of wells with small diameter (1") lifting pipes (these pipes are called pasta);

- to create foam and remove liquid columns by injecting SAM into the bottom of the well, this
latter method is the most efficient and is recommended to use.
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Methods: Reports were made for gas condensate wells in the VII horizon of the Bulla offshore
gas-condensate field (53,60,108,110) and it was found that the actual gas production was less than
the minimum gas production required to lift the liquid (60min m®/ day < 87.71 min m®/ day) Ne-
53 fluid is collected in the wellbore. It also increased wellhead dynamic pressure and reduced gas
flow. Therefore, the proposed method for cleaning the fluid from well Ne-53 can be done by
creating foam in the well or by spraying it into the atmosphere.

Then it is recommended to forecast the condensate loss in stages in the operation of gas
condensate wells in the technological mode of operation.

On the other hand, measures have been developed against the decline in field efficiency at the
final stage of development and their application has been recommended.

In general, there are many reasons for the decline in efficiency in the final stages of development
of oil fields. Because different oil fields have different geological and physical conditions, they do
not have all of them, but one or more of them. These reasons are complications and malfunctions
in the wells. Each time this happens, the optimal operating modes of the wells are violated and
they are adjusted in a timely manner; that is, wells are hydrodynamically surveyed in re-
established streams, and indicator diagrams, adjustment curves, and debit rates are determined.[5]

In the dissolved gas regime, oil is pumped from the formation to the bottom of the well at the
expense of two energies, ie the development of the formation can be divided into two periods:

1. The period when the formation pressure is higher than the oil saturation pressure (Pjay > Pdoy).
During this period, a single-stream flow occurs in the formation.

2. The period when the formation pressure is lower than the oil saturation pressure of oil (Piay
<Pdoy). During this period, a two-phase flow (oil and gas) occurs in the formation.

In order to prevent this unpleasant event, it is proposed to inject dry gas into the formation and
prevent the drop in formation pressure.

Hydrodynamic stationary and non-stationary issues are:

1. Flat-radial filtration of incompressible viscous-plastic oil in a non-homogeneous porous
medium; Here, three cases of heterogeneity of horizontal circular viscous-plastic oil field are
considered.

- the bed consists of two layers with different conductivities;

- the bed consists of two concentric annular zones with different conductivities;

- the field consists of two cylindrical sectors with different conductivities.

Formulas have been derived for all considered inhomogeneities, filtration velocities, debits,
pressure scattering laws, pressure gradients, mean permeability, and mean initial pressure
gradients in layers, annular zones, and cylindrical sectors. It is expedient to use these formulas in
solving the problems of development of similar fields.

2. Compression of viscous plastic oil with condensed water in a homogeneous porous medium.

In this case, the generalized Darcy filtration law was used and formulas for filtration velocities,
pressure scattering laws, pressure gradients in the zone of both compressive agent (condensed
water and viscous fluid (viscous-plastic formation oil)) were derived, the formula is removed.
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The oil flow formula for the well is as follows:
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In addition, formulas have been developed to calculate the time required for the viscous-plastic
fluid boundary from its initial state Ry to its current state R; and for the complete displacement of
that oil from the formation with condensed water.

3. The next hydrodynamic non-stationary problem concerns the process of pressure recovery in
the flat-radial filtration of viscous-plastic oil.

00— T T T [ A=

I 6 | === .

90/’5";’73"{3 =T —
- | I:l

|1 | i J .r I { !

R O T N

- ST R

70 i i

[ I I O I

0 25 50 75 100

r,m

Figure. A family of pressure distribution curves in a field

This is not desirable for offshore viscous-plastic oil fields, as the longevity (service life) of
stationary platforms and trestle of offshore hydraulic structures is 25-30 years; Therefore, in order
to prolong the life of these facilities and to reduce the period of full development of offshore oil
fields, it is necessary to develop and implement effective measures on a regular basis over the
years. One of such measures is the repair and restoration of corroded and eroded parts of offshore
hydraulic structures, and the other is the application of various physicochemical and thermal
methods of artificial impact on the wellbore zones to intensify production. In addition, the
hydrodynamic intermittent isolation of produced water in irrigated oil wells and the determination
of the effective frequency of repairs associated with the washing of sand plugs in intensive sand
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wells are determined for each well. On the other hand, it is the development and application of
optimal technologies for underground and capital repairs.[6]

Conclusion: 1. The optimal diameter of the fountain pipes required to lift the liquid and
mechanical mixtures from the bottom of the gas well has been determined. A method was also
used to check for fluid accumulation at the bottom of the gas condensate well.

2. A special mathematical model has been proposed to determine the expected condensate loss
both at the current stages of gas-condensate field development and at the end of development.

3. Establishment of optimal technological operating modes of wells should be carried out only
after elimination of complications in them.

4. A new method of surveying wells operated by the gaslift method The combined operation of
the formation and the well has been optimized by combining the two methods.
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XULASO

Doniz kondensat quyularinin istismarinda bas veron miirokkoblogsmolor vo onlara qarsi miibarizo
tisulunun secilmosi hagqinda qisa tohlili verilmisdir. Neft, gaz vo qazkondensat yataglarinin
islonmasi vo istismari proseslorinin gedigatinin yaxsilagdirilmasi vo siiratlondirilmasi mosalosi
homiso aktual olmusdur vo hal-hazirda 6z aktualligin1 saxlamaqdadir.

Karbohidrogen yataqglarinin iglonmasi va istismar1 asagidaki miirakkablogmalorlo miisayst olunur:
— neft quyularinin istismarinda yaranan miirokkoblogmolor; neft quyularinin  mohsulunun
sulagmasi; yataqlarda qum tozahiirlorinin intensivlosmaosi;

— tomiz qaz yataqlarinin istismarinda bas veron miirokkoblogmalor;

— gazkondensat quyularinin istismarindaki miirokkoblogmalor va s.

Bltln bu miirokkoblosmolorin karbohidrogen yataglarinin islonmosindo vo istismarinda aradan
galdirilmast mogsadilo, dissertasiya isindo todbirlorin islonilib hazirlanmasi, onlarin totbiginin
hoyata kecirilmasi ¢ox miithiim aktual mosaladir, ¢iinki bunlarin naticosindo yataglarin neftverma,
qazverms vo kondensatverma omsallari artirilir va hasil edilon neftin, qazin vo kondensatin maya
doyorlori asagi salinir.

Acar sozlar: kondensat, miirakkoblogma, karbohidrogen, qum tozahiirii, gazkondensat, gaz verma
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