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ABSTRACT

The article discusses the development and operation of the flexible manufacture system (FMS)
computing design tool architecture with the Petri net. A comparative analysis of the existing
problem, the main research problem is the implementation of intellectual simulation of the
process of designing a flexible manufacture system and modeling of project work performed in its
stages, which belongs to the class of complex technical systems. The aim of the work is to
describe the activities of the FMS designed at the subject level with the use of Petri net modeling.
At the initial stage of the design process, a generalized structure of the interconnections of the
subsystems of the automated design tool was proposed to create and manage the information
support of the design process of the FMS, working on the principle of flexible management. The
issue of selection of the project object, arrangement, effective placement based on its active
functions, organization of knowledge base on the basis of implicative elements, symbols and
descriptive structure of natural language for modeling of imitation of technological operations
was considered and resolved. The article shows that the most efficient and reliable modeling
device in the system design phase is a universal and reliable Petri net device, which can be
explained by the fact that the Petri network allows to study the feasibility of its creation without
direct physical contact with the object. At the same time, it has been shown that Petri net are not
considered efficient in modeling and researching relatively simple processes, and that the use of
other modeling devices for their intended purpose is more efficient. It was noted that there are
many extensions of Petri net and that they have been developed as effective software packages for
modeling and researching FMS and are widely used in design procedures, especially in the study
of FMS management, control, forecasting and other activities. The configuration scheme of the
mechanical assembly line was selected as the object of research. The FMS module has a
kinematic scheme of a crane-manipulator performing service technological functions in a three-
dimensional coordinate system (XYZ) so that by analyzing it, it is possible to accurately determine
the generalized coordinates, velocity and acceleration and program it in the next stage. The
problem of describing the sequential maintenance operations of lathes, milling, radial drills and
bending machines in the mechanical assembly production module with the transition procedures
and defining the information-measuring and control functions of the FMS was solved.

Taking into account the sequence of activities of the research object, the management algorithm
of each of its components is selected from the knowledge base at the predment level and
transformed into the Petri network with the appropriate Petri net conversion algorithm and a
systematic knowledge environment of information provision at the mathematical level is created.
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A logical algorithm has been developed, followed by an explanation of the knowledge base in
natural language.

In the example of mechanical processing FMS, computer experiments of its structural model in
the form of a layout scheme are considered in order to assess the feasibility of designing and
creating a FMS architecture at the initial design stage. Taking into account the sequence of FMS
activities, the control algorithm of each of its components is selected from the knowledge base
(KWB) at the predment level and converted to the Petri net with the corresponding Petri network
conversion algorithm and the KWB is created at the mathematical level.

Keywords: flexible manufacturing system, mechatron device, computing design tool, Petri net,
description of knowledge, modeling.

CEVIK ISTEHSAL SISTEMININ AVTOMATLASDIRILMIS
LAYIHOLONDIRMO ALDTININ ARXITEKTURASININ \'%5)
FOALIYYOTININ KOMPLEKS SOKILDO PETRI SOBOKOSI ILJD
TODQIQININ ISLONMOSI

"Mohommad 9hmadoyv, 2Cavansir Mommaoadov, *Elmira Nosirova
“Informasiya texnologiyalari vo programlagdirma” kafedrasi, professor. Azorbaycan.
%Proseslorin avtomatlasdirimasi” kafedrasimnim miidiri, professor. Azorbaycan.
3“informatika” kafedrasinin assistenti. Azorbaycan.
1,23

SDU
Email: cavan62@mail.ru;

XULASO

Cevik istehsal sisteminin (CIS) avtomatlasdirilmis layihalondirmo alatinin arxitekturasinin (ALA)
islonmasi vo faaliyyatinin Petri sobokasi ils todqiqi gostorilmisdir. M&veud problemin miiqaisali
tohlili aparilaraq, osas todqigat problemi kimi, miirokkob texniki sistemlor sinifino aid olan, ¢evik
istehsalat sisteminin layihalondirmo prosesinin vo onun marhalalorindo yerino yetirilon layiho
islorinin modellosdirilmasinin intellektual simulyasiyani hoyata ke¢irmok mosalosi qoyulmusdur.
Isin mogsadi predmet soviyyasindo layiholondirilon gevik istehsal sisteminin faaliyyatinin Petri
sobokao modellagdirmo iisulundan istifado etmokls biliklarla tosvir etmokdir.

Lahiholondirmo prosesinin ilkin morholosindo ¢evik idaroetmo prinsipi ilo isloyon CIS-in
layiholondirmo prosesinin informasiya tominatinin yaradilmasmi vo idaro edilmosini hoyata
kecirmok ii¢lin avtomatlagdirilmis layiholondirmo alstinin alt sistemlorinin garsiligl olagolorinin
timumilosdirilmis strukturu toklif edilmisdir. Layiho obyektinin se¢ilmosi, kompanovka edilmasi,
aktiv funksiyalarina osason somorali yerlogdirilmasi, texnoloji amaeliyyatlarinin imitasiyasinin
modellosdirilmosi iiglin implikativ elementlor, simvollar vo tobii dilin tosviretmo strukturu
osasinda biliklor bazasinin togkil edilmasi mosalosino baxilmis, holl edilmisdir.

Mexaniki emal CiS-in misalinda ALA-nin arxitekturasmin islonmosi vo ilkin layihalondirmo
morholosinde  CIS-in  layiholondirmasi ~ vo  yaradilmasmmin  moagsadouygunlugunun
giymotlondirilmosi {icliin onun komponovka sxemi soklindo konstruktiv modelinin komputer
eksperimentlari ilo todqiqi mosalaloring baxilir. CIS-in faaliyyatinin ardicillig1 nozers alinmagqla
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onun har bir komponentinin idarsetms alqoritmi predment soviyyasinds biliklor bazasindan (BB)
segilorok uygun Petri sobokosino ¢evrilmo alqoritmi ilo Petri sobokosino ¢evrilir vo riyazi
soviyyado BB yaradilir.

Acar sozlar: CIS, mexatron qurgu, CIM, ALA, Petri sobokasi, biliklorin tosviri, modellosdirma.

Giris.

Miirokkob  xarakterli obyektlorin layihalondirms prosesinds onlarin  ¢oxslageliliyini,
xlisusiyyatlorini, texnoloji vo funksional todqiqat mosalalorinin miirokkabliyini, ayri-ayri layiho
edonlorin geyri-miioyyan {isullarla layiholorin yerino yetirilmosini tomin etmak ii¢iin kompiiter
eksperimentlorinin, imitasiya tisullar1 ilo 2 vo 3-0lgiilii rejimlordo animasiya vo multimedia
texnologiyalarmin totbiqi, avtomatik idarsetma, korporativ informasiya vo soboko sistemlorinin
totbiq edilmasi tolob olunur.

Gostarilon tolobatlar miirokkab xarakterli sistemlor kateqoriyasina aid edilon cevik istehsal
sistemlotinin (CIS) layiholondirilmosinda xiisusi aktualliq kesb edir. Bu onunla olagodardir ki, CiS
miirokkab obyekt olmaqla barabar, bir-biri ilo qarsiligl olagoeds, real vaxt intervalinda foaliyyat
gostoron, forqli xassoloro malik olan mexatron qurgular (MQ), avadanhqlar vo digor
komponentlorin toplusundan ibarst olmagqla, osas mogsodo nail olmagq {iciin ortaq is¢i zonalarda
foaliyyot gostoron sistemdir. Goriindilyii kimi CIS-in osas komponentlori elektronika osasl
sistemlor ilo idaraedilon mexaniki qurgulardir [1; 2, p. 230-248].

Bu halda osas mosololordon biri predmet soviyyosindo layiholondirilon obyektin foaliyyatinin
miixtolif toyinatl modellosdirmas iisullarindan istifado etmoklo biliklorlo tosvir etmokdir.

Texniki sistemlorin foaliyyotinin biliklorlo tosvirinin odobiyyat monbolorino vo tocriiboyo
istinadon 3 osas istigamotlorinin — kompiiterdo biliklorin tosviri modellorinin  xiisusi
formalizmlorinin tosnifati, biliklorin tasviri modellorinin texniki sistemlorin modellosdirilmosinda
totbiqi vo layiholondirmo morhaloalorinds texniki sistemlorin Petri sobokalori ilo todqiginin vo
analizinin, [3+9] arasdirilmasi naticasindo moévcud bosluglarin olmasi, miioyyan masalalorin

gismon vo ya tam hollinin yerina yetirilmosidir vo osas holli tolob olunan masalalor
askarlanmisdir.

CiS-in layiholondirilmasinin dogrulugu va tohliikesizliyi onlarin smaq vo real obyektdo totbiqi
morhololorindo  kompleks sokildo foaliyyatlorinin eksperimentlorindo agkarlanir vo layiho
sohvlorinin tokrar sokilde aradan qaldirilmasina tolob olunan xarclar va layiholondirme miiddatlori
artir. Bu problemin halli mogsadile ilkin layiholondirmo morhololorindo miiasir modellogdirmo
iisullarindan, informasiya texnologiyalarindan istifads etmoklo layiho edonlorin ideyalarinin
kompiiter eksperimentlori ilo CIS-in kompleks sokildo foaliyyotinin yoxlanilmas1 vo
yaradilmasiin magsadsuygunlugunun qiymetlondirilmoesinin aktualliq kasb etdiyini gdstormok
olar.

Intellektual sistemlarin biliklor bazasmin tohlili va tatbigi.

Intellektual sistemlorin baza elementi olan kompiiterds biliklorin tosviri modellorini asagidaki
osas olamatlora goro tosnif etmok olar: texniki sistemlorin tiplorino géro neyron, semantik, Petri
sobokalori [10, c. 23-63], ekspert tipli produksiya qaydalari, mantiqi vo Freym modellori [11, c.
21-45] saklinds biliklar; totbiq sahasino gors istehsalin idars edilmasi, igtisadi masalalorin halling
yonolon, montiqi modellosdirmo iisullari ilo formalizo edilon vo gorarlarin qobul edilmosi {igiin
nozordo tutulan sistemlordo istifado olunan biliklor; mosalolorin hollino goéro intellektual
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sistemlora maslohot veran, test edon, prognozlasdiran, diaqnoztika edon sistemlorde montiqi
modellosdirmoa, geyri-salis soboko modellari ilo formalizo olunan biliklor.

Gostarilir ki, insanin biliyini tosvir edon daha ¢ox yayilmis modellor asagidakilardir: magsad
agaci, “vo”, “vo ya” agaci (¢ix1s agaci), semantik soboko, neyron sobokosi vo s. Bu modellor
osasinda yaradilmis biliklor bazasinin idars edilmasi sistemi proqram vasitslorindon ibaratdir vo
osas funksiyalart — mogsod agacimnin avtomatlagdirilmis idaro edilmosi, natico, semantik vo
neyrosaboko agaclari, onlarin miiayyon edilmasi, doyisdirilmasi, BB-na sorgularin gondarilmasi
vo cavablarin gabulunu yerino yetirir.

Sec¢ilmis axtaris strategiyast maosolonin hollinin biitiin morhalalorindo BB-da olan bdtin
informasiyanin deyil, ona uygun olan hissosinin istifado olunmasini, yerino yetirir. Bu mogsadlo
ekspert torofindon dinamiki ekspert sistemlorindo obyektin situasiyasina uygun sorgularla
biliklorin assosiativ axtarigla aktivlosdirilmasi aktualliq kosb edir.

Istehsal sistemlorinin evolyusiyasinin miiasir voziyyati, dérdiincii sonaye ingilabinin siini intellekt
soviyyasi sonaye miiassisolorinin yenidon qurulmasi ilo Diinya bazarina yiliksok keyfiyyatli
mohsullarin ¢ixarilmasint tomin etmok ii¢lin miirokkob xarakterli sistemlor kateqoriyasina aid
edilon Cevik istehsal sistemlorinin layiholondirilmasi, onlarin modellogdirilorok miixtalif toyinatli
bilikloro osaslanan isullarla kompiiter eksperimentlori ilo todqiqi ve yaradilmasinin
moagsadauygunlugunun giymsatlondirilmasi miitaraqqi yanasma hesab edilir.

Gostorilir ki, CIS-lorin islonmasi prosesinds sads texniki sistemlorin layihoalondirilmesindon farqli
olaraq, onlarin funksional isinin tohlili, xassolorinin Oyronilmosi, texnoloji avadanliglarinin
(mexatron qurgulari, komponovka sxemlorinin se¢ilmasi vo layiholondirmasi, standart vo qgeyri-
standart elementlorinin secilmosi vo layiholondirilmasi, idaroetmo vo nozarot sistemlorinin
islonmasi, sinxronlagdirilmis vo koordinasiyali foaliyyotinin togkili) is¢i rejimlorinin toyin
edilmasi kimi masalalarin hall edilmasi talob olunur.

CiS-larin layiholondirilmasi, istehsali, sinagi, totbigi vo istismar1 morhalolorinds osason asagidaki
modellosdirmo aparatlarindan genis istifado edilir: sonlu avtomat; paralel foaliyyatli asinxron
proseslor; montiqi, Freym vo produksiya modellari; semantik vo Petri sobokalori vo s. Ad1 ¢okilon
modellosdirmo aparatlarinin hor birinin iistiin vo g¢atismayan xiisusiyyotlori vo somorali totbiq
saholori mdvcuddur vo CIS-in layiholondirmo prosesindo homin aparatlarin xassolori nozoro
alinmalidir.

Sistemotexniki layiholondirma (texniki tapsiriq, eskiz va texniki) morhalalorinde modellogdirma
aparatlarinin totbiqinin miiasir voziyyetinin analizi gostorir ki, digor {isullarla miiqayisodo Petri
sobokosi aparati daha universal vasitodir. Bu onunla izah olunur ki, Petri sobokosi bilavasito
obyektlo fiziki oslagods olmadan onun yaradilmasinin mogsodouygunlugunun giymatlondirilmosini
sobakonin osas xassolorinin analizi naticesinds todqiq etmoyo imkan verir. Eyni zamanda
gostorilir ki, nisboton sado proseslorin modellosdirilmasi vo todqiqinds Petri sobokalori somorali
hesab edilmir vo digor modellogsdirmo aparatlarindan toyinati iizra istifado daha somoralidir.
Hal-hazirda Petri sobokolorinin ¢oxlu sayda genislondirmolori mévcuddur vo onlardan CIS-larin
modellosdirilmosi vo todqiqi {ligiin somorali program komplekslori islonmis vo layihslondirmo
prosedurlarinda, xiisuson do CiS-lorin idaroetmo, nozarat, prognozlasdirma vo digar
foaliyyatlorinin todqiqindo genis istifado olunurlar.

CiS-in ALA-nin alt sistemlorinin qarsithqh slagaldrinin iimumilssdirilmis strukturu.
Tacriibado CIS-in idaroedilmosinin Petri sobokosi ilo todqiqindo BB-in 3 asas soviyyado -
predmet, riyazi vo proqram, yaradilmasi vo predmet soviyyosindo obyektin sado modellogdirmo
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aparatlar ilo toesvir edorak sonraki morhoalalorde miixtalif toyinath ¢evrilmo alqoritmlari ilo Petri
sobokosi modelino ¢evrilmosi, BB-nin riyazi soviyyosindo sobokonin osas xassolorini analiz
edilorok CIS-in idaro algoritminin mogsedouygunlugunun giymaotlondirilmosi mosalosi hall
edilmisdir. CiS-in toklif olunan avtomatlasdirilmis layiholondirma alotinin (ALA) osas ¢atismayan
cohoti ondan ibarotdir ki, bu ALA CIS-in ancaq idaroetmo alqoritmini tadqiq etmaya imkan verir.
CIS-in kompleks sokildo, yoni hom do konstruktiv modellosdirilmasinin simulyasiya iisulu ilo
todqigino imkan vermir. Digor torofdon bu halda todqigat obyekti soviyyosindo obyektin sado
modellosdirmo aparatlari ilo tosviri nozordo tutuldugundan vo uygun c¢evrilmo alqoritmlorindon
istifado olunduguna géra geyri-miioyyanlik vo geyri-solislik soraitindo foaliyyat gostoron CIS-
lorin toqdim olunan ALA vasitosilo modellosdirilmasi vo todqiqi miimkiin olmur.

Tocriibo gostorir ki, geyd olunan problemlorin CiS-in avtomatlasdirlmis layiholondirimasi
morhalolorinda holli ii¢iin CIS-in miixtolif toyinatl alt sistemlorinin islonilmasi tolob olunur:
texniki tominat vasitolorinin seg¢ilmasi; idareetmo sisteminin proqram tominati; informasiya
tominatinin verilonlor, biliklor vo informasiya axtaris bazalari; riyazi tominati; informasiya
tominatli modullarin proqram tominati; avtomatlasdirma sxeminin, konstruktor layihasinin,
funksional vo kinematik modellorlorinin vo animasiya tisullari ilo virtual todqgiqatlarinin proqram
tominati.

Gostorilonlori  nozoro alaraq CiS-in ALA-in  alt sistemlorinin  qarsiligi  olaqolorinin
{imumilosdirilmis strukturunu sokil 1-doki kimi formalagdirmaq olar. CiS-in ALA-sinin alt
sistemlorinin garsiligh slagalorinin iimumilogdirilmis strukturunun analizindon goriiniir ki, texniki
sistemlorin kompleks sokildo avtomatlagdirilmig layiholondirilmosi iki osas istigamotdo hoyata
kecirilmolidir: istifado edilon standart vo konstruktiv layiholondirmo osasinda obyektin
tolobatlarina cavab veron qeyri-standart mexatron qurgularin bazasinin yaradilmasi vo
avtomatlagdirilmanin noévbati morholalorindo onlarin istifadoasi; standart vo qeyri-standart
qurgularin modellasdirilorak todqiqi vo idarsedilmaosi iiciin tadqiqat obyekti soviyyasinda CIS-in
foaliyyatinin idaroedilmasi modellorinin biliklor bazasinin yaradilmasi

Birinci halda texniki tapsiriq morholasinds sifarisci torafindon qoyulan sortlor vo layiholondirilon
obyekt haqqinda semantik informasiya osasinda CIS-in struktur-kinematik sxemindon istifado
olunacaq mexatron qurgular vo onlarin somarsli modellogdirma aparatlar secilir. Tocriibo gostorir
ki, bu morholodo asason movcud standart mexatron qurgularin (sonaye robotlari, manipulyatorlar,
naqliyyat vasitalori, dozgahlar, proqramla idars edilon qurgular va s.) vo avadanliglarin segilmasi
somarali hesab olunur.

Ogor obyektin xiisusiyyoti qgeyri-standart elementlorin istifadesini tolob edirso, onda klassik
konstruktiv layiholondirmo {iisullarindan istifado etmoklo qeyri-standart mexatron qurgulari
layihoalondirilir.

Moqgsad.

Mogalodo todqigat obyekti kimi secilmis mexaniki emal CIS-in misalinda ALA-nin
arxitekturasmin islonmosi vo ilkin layiholondirmo morholosindo CIS-in layiholondirmosi vo
yaradilmasinin magsadouygunlugunun qiymatlondirilmasi {i¢iin onun komponovka sxemi saklindo
konstruktiv modelinin komputer eksperimentlori ilo todqiqi mosalalorine baxilir.

Metodlar.
Mexaniki emal CIS-in [12] komponovka sxemi sokil 2-doki kimi tosvir olunur va asagidaki kimi
foaliyyot gostorir: xammal avtomatik nogliyyat manipulyatoru = (ANM) vasitosilo kran
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manipulyatorun (KM) is¢i zonasina naql olunur; KM xammali tutqaci ilo gotiirorak ardicil sokildo
dord ¢evik istehsal modullarinda (CIM) emal prosesini tomin edir vo son morhalodo hazir mohsulu
anbarin tayin olunmus tinvanina yiikloayir.

Kompiiter eksperimentlorini toskil etmak {iciin CiS-in avtomatlasdirilmis layihalondirmo alotinin
alt sistemlorinin qarsiligli olagolorinin timumilosgdirilmis strukturunu nozoro almaqla mexaniki
emal CIS-in arxitekturasi islonmisdir (sokil 3).

Qeyd edok ki, ALA-nin timumilosdirilmis strukturunun arxitekturasi agiq sistemdir vo todqigat
obyektinin toloblorindon asili olaraq ¢evik sokildo, timumilosdirilmis strukturaya xolal gotirmodon
ALA-nin miixtilif strukturlar soklindo formalasdirila bilor.

Birinci halda texniki tapsiriq morholosindo sifarisci torafindon qoyulan sortlor vo layihoslondirilon
obyekt hagqinda semantik informasiya osasinda CiS-in struktur-kinematik

CiS-in avtomatlasdnlms layihalondirma alati

| l ]
CIS-inidaraetma
C1S-in texmikd SIizmk?hF]- Ci8-in informasiya
wasita-larinin program t?xtﬁki taminantmn
secilmasi-nin altsistemi verilanlar,
algoritmilk hiliklar va
taminantiun alt informasiya-
sistemi T * axtang
l altsistemi
v
] C >
v
CiS-]_n lda.ra_am Access asasinda
sisteminin . : )
elementlarinin “‘I"'_m“s”"“ CIS-in idaraetma
segilmasi, tomunantuun sisteminin riyazi,
optimal idara program mihiti algoritmik tohlil va
edilmasinin tadgiq modellarinin
etibarlhgiun va realiza edilmasinin,
samaraliliymin nformasiya tayinath
tadqiqi figiin T\',—// modullarmin
riyazn program taminantmm
taminantuman cis- altsistemi
altsistemi in
i
I .
T
CIS-in E
avtomatlagdima R _ v
sxeminin konstruk- F CIS-in sisteminin
tor layihasinin, £ animasiya va virtual
riyazi va algoritmik ¥ tadgigatm program
iisullarla struktur, I3 fﬂ]ni.l'l.a..'!l.tlnll'l. alt-
funksional va kine- i «
matik modellarinin
altsistemi

Sakil 1. CIS-in ALA-nm alt sistemlorinin qarsiligli alagelorinin {imumilosdirilmis strukturu
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D; (radsal burma dazgah) Dy (vma dazzahy) Di(torno dazgahi)

Dn (frez dazgahi) k f /’-X
7 g

_Y=‘fr F—Y

Sokil 2. Mexaniki yigim toyinath CIS-in komponovka vo kinematik — struktur sxemlori
sxemindon istifado olunacaq mexatron qurgular vo onlarin samerali modellosdirma aparatlari
secilir. Tacriibo gostarir ki, bu morholodo asason Mexaniki emal CIS-in ALA-1n arxitekturasindan
(Sok. 3) goriindilyii kimi CIS-in foaliyyotinin ardicillifi nozors alinmagla onun hor bir
komponentinin idaroetmo alqoritmi predment soviyyasindo BB-don secilorok uygun Petri
sobakasing ¢evrilma alqoritmi ilo Petri sabakosine g¢evrilir va riyazi saviyyade BB yaradilir. Bu
ardicilligr asagidaki kimi gostormok olar:
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Alqoritmin qurulmasi marhalalori;

Birinci marhals.

Addim 1. Avtomatik nogliyyat manipulyatorunun sonlu avtomatla idaroetmo alqoritminin Petri
sobokasi modelina ¢evrilmasi vo riyazi saviyyado BB-da saxlanilmasi (Nj)

Addim 2. CIM 1-in (TDM) KM torofindan yiiklonmesinin produksiya qaydalari alqoritminin Petri
sobokasi modelina ¢evrilmasi vo riyazi saviyyado BB-da saxlanmasi (Ny)

Addim 3. CIM 2-in (FDM) KM torafindon yiiklonmasinin produksiya qaydalari alqoritminin Petri
sobokasi modelina ¢evrilmasi vo riyazi saviyyado BB-da saxlanmasi (N3)

Addim 4. CIM 3-iin (RBO) KM tarafinden yiiklonmosinin produksiya qaydalari alqoritminin Petri
sobokasi modelina ¢evrilmasi vo riyazi soviyyado BB-da saxlanmasi (Na)

Addim 5. CIM 4-in (©6DM) KM tarofindon yiiklonmosinin produksiya gaydalar1 algoritminin
Petri sobokasi modelina ¢evrilmasi vo riyazi soviyyado BB-da saxlanmasi (Ns)

Addim 6. Hazir mohsulun KM torafindon avtomatik anbara yiiklonmosinin produksiya gaydalari
algoritminin Petri sabakasi modelina ¢evrilmasi va riyazi soviyyado BB-da saxlanmasi (Ng)

ikinci marhals.

Addim 7. Ardicil olarag (N7, N2, N3, N, Ns, Ng) hor bir Petri sobokosinin ayri-ayriligda
xassolorinin - analizi  noticosindo  kompiiter  eksperimentlori  ilo  todqiq  edorok
mogsadouygunlugunun qiymotlondirilmosi

Goriindiiyii kimi mexaniki emal CIS-in kompiiter modelinin kompleks sokildo idaroetmo
algoritmlorinin dogrulugunun vo Petri sobokalori ilo tosvirlorinin tolob olunan mogsods nail
olmaga imkan verdiyi, kompiiter eksperimentlori ilo toadqiq olunur. Eyni zamanda bu
eksperimentlorlo mexaniki emal CIS-in kompleks sokildo kinematik sxemdo gostarilon ardicilligla
foaliyyotinin miimkiinliiylinii tosdiglonarak, layiholondirmo prosesinin ndvbati morhololorinin
yerind yetirilmasi moagsadouygun oldugu istismar miiddstindo qiymatlondirilir.

CiS-in smaq va real obyekds istismar1 miiddotinds faaliyyatini kompleks sokildo Petri sobokosi
ilo idaraetma alqoritmino digor toloblor do qoyulur:

- CiS-in MQ vo avadanliglar foaliyyat miiddotindo ortaq is¢i zonalarda qgarsilasirlar vo onlarin
mexaniki qovsaglar1 qoza situasiyalar1 yarada bilorlor. Odur ki, miimkiin olan belo situasiyalarda
goza hallarinin bag vermomasini tomin etmok lazimdir;

- CIM-lorin vo MQ-n bir-birino mane olmadan, paralellik prinsipini gdzlomoklo asinxron
rejimlords faaliyyetlorini tomin etmaklo, yiiksok mohsuldarliga malik olmaq tolobi 6denilmalidir;

- hor hans1 bir CIM-do qoza situasiyasi bas verorss, ondan sonraki prosedurlar son noticoya qodor
davam etdirilmali vo goza haqqinda signal verilmalidir. Eyni todbirlor MQ-dan har hansi birinin
goza situasiyalarinda da yering yetirilmalidir.

Mogalonin hocmina qoyulan mohdudiyyotlori nozers alaraq mexaniki emal CIS-in real obyektdo
foaliyyatinin kompleks sokildo koordinasiyali vo sinxronlagdirilmis idars edilmosi alqoritminin
1slonmosi masololorine gora jurnalin novbati ndmroasinds baxilmasi planlasdirilir.
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Predmet saviyyasinda hiliklar bazas

1. Mexaniki emal CIS-in MQ va avadanliglarmm VB

2. Mexaniki emal CIS-in CIM-larinin va CIS-in komponovka sxemlari

3. Mexaniki emal CIS-in CIM-larinin va hazir mahsul anbarmm KM tarafindan
yiiklanmoasinin produlsiva qaydalar ila faaliyyat alqoritmlarinin BB

4. Mexaniki emal CIS-in ANM-in faaliyyat alqoritminin sonlu avtomatla tasviri
algoritminin BB

5. CIM-larin dbzgahlarmm tartibatm néviindan asili olaraq ragpmsal programla idara

algoritmlarinin BB

1. Kran manipulyatorun faaliyyatinin produlksiya qaydalariila tasvirinin Petri gabalcasi
modelina ¢evrilmasi alqoritmlarinin biliklar bazas

2. ANM-in faaliyyatinin sonlu avtomatla tasvirinin Petri gabakasing cevrilmasi al qoritmi

Petri sabakasina cevrilma alqoritmlari BB @

N={P,T,1,0,Mg }

Ne{N;UN,UN;UN, UN: UN,}
Petri sabakasinin xassolarinin analizi v idaraetms al qoritmlarinin adekvatliSinm
qiymatlandirilmasi

Program saviyyasinda biliklar bazas: ‘ ‘

R

CIM-larin ayn-ayrligda Petri gabakasi ila idaraetma alqoritmlarinin formalagdiriimas:
va kompiiter eksperimentlari ila tadgigi

Sakil 3. Mexaniki emal CIS-in ALA-nin arxitekturasi

Natica.
1. Miirokkob xarakterli texniki sistem hesab olunan, ¢evik istehsalat sisteminin layihalondirilmosi

iiclin informasiya toyinath biliklorin toplanilmasi vo sistemlosdirilmosi qaydalari miioyyon
edilmisdir;
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2. CIS-in avtomatlagdirilmis layihalondirilmosinin alotlorinin  alt sistemlorinin qarsiligh
olagolorinin imumilosdirilmis strukturu toklif edilmisdir;

3. Mexaniki emal istehsalat sahasinin misalinda CiS-in avtomatlasdirilmis layiholondirilmasinin
alotlorinin arxitekturasit qurulmusdur.
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PE3IOME

B cratee paccmarpuBaercss BONpoC pa3pabOTKM HMHCTPYMEHTapUi aBTOMATHU3MPOBAHHOTO
npoektupoBanus (MAIT) rudkoit npousBoacTeennoi cucremsl (I'TIC) Ha ocHoBe cetu Iletpu. Ha
OCHOBE CpPaBHUTEIIFHOTO aHaJM3a CYIIECTBYIOUICH MpoOIeMBbl OmpeseNieHa OCHOBHAs 3ajada
UCCIIEIOBaHMs, KOTOpasi SIBJSIETCS peaju3alvs MHTEIJIeKTyalbHOTO MOJEIMpPOBaHUS Mpoliecca
NPOCKTUPOBAHUSA THUOKOW TPOU3BOJCTBEHHOW CHUCTEMBI, OTHOCSIIASCS KIAcCy CIO0XHBIX
TEXHUYECKHUX CHCTEM, U MOJEIMPOBAHUS MPOEKTHBIX pabOT, BBHIMOIHAEMBIX Ha €ro 3Tamax, uTo.
Llenpto  paboThl  sBISIETCA OMUCAaHME PabOThl TUOKOW NPOM3BOJACTBEHHOH  CHUCTEMBI,
CHPOEKTUPOBAHHON Ha MPEIMETHOM YPOBHE C HCIIOJIb30BAHHEM METO/a MOJAEIUPOBAHHUS CETU
[Terpn.

Ha mavampHOM 3Tame mpoliecca MPOCKTUPOBAaHHS OblIa MpeyioxkeHa OO0OOIIeHHAs CTPYKTypa
B3aMMOCBSI3€H IMOJICUCTEM aBTOMATU3MPOBAHHOTO CPEACTBA MPOCKTHPOBAHUS ISl CO3/aHUS U
yrnpasieHus: ”HPOPMAIIMOHHBIM o0ecredeHueM mporiecca npoektupoanus ['TIC, paborarommm
0 TMPHUHLUMIY THUOKOTro ympaBieHUs. PaccMOTpeH M pelieH Bompoc BblOopa oObekTa
MPOEKTUPOBAHMSI, KOMIIOHOBKH, 3()(PEKTUBHOTO pa3MEIICHHs C YUETOM €ro aKTUBHBIX (DYHKIIMIA,
opranu3anuu 0a3bl 3HAHUH Ha OCHOBE UMIUTMKATHUBHBIX 3JI€MEHTOB, CHMBOJIOB U ONHUCATEIHLHON
CTPYKTYpbI €CTECTBEHHOTO A3bIKa JIJIsl MOJEIMPOBAHUS UMUTAIIUN TEXHOJIOTUYECKUX OMepaIuil.

C yueToM mOCIENOBATENBHOCTH JEHCTBUH OOBEKTa MCCIEJOBAHUS AJITOPUTM YIPaBICHUS
KaKIbIM €ro KOMIIOHEHTOM BbIOWpaeTcs W3 0a3bl 3HAHMW Ha YpOBHE MPEAINOJIOXKEHUH WU
TpaHchopmupyercsi B ceTb lleTpu ¢ COOTBETCTBYIOIIUM QJITOPUTMOM MpeoOpa3oBaHUsl CETH
[letpy © cucTEeMaTHU3UPOBAHHON cCpelol 3HAaHWKA WMHQPOPMAIMKM, KOTOPBHIE CO3MAIOTCA Ha
MaTeMaTH4eCKOM ypoBHE. Pa3paboTaH JOTWYECKH alrOpUTM C MOCIEAYIOMIMM O0BbSICHEHHEM
0a3bl 3HAHUI HA €CTECTBEHHOM SI3bIKE.

Ha npumepe mexanmueckoir o0pabotku ['TIC mpoBereHbl KOMITBIOTEPHBIE SKCHEPUMEHTHI €€
CTPYKTYpHOM MOJENW B BHJE CXEMbl pa3MeIleHUus C IeNbI0 OLEHKH BO3MOXHOCTHU
NpOoeKTHUpoBaHUsA U co3faHus apxuTekTypbl ['TIC Ha HavampHOM 3Tame mnpoekTtupoBanHus. C
yaetoM nocienoBarenbHocTu aerctBuit ['TIC u3 6a3wl 3Hanuit (b3) Ha ypoBHE MPEANOIOKEHHI
BBIOMPACTCSl aJITOPUTM YIPABJICHUS KaXKIbIM €€ KOMIIOHEHTOM, KOTOPBIH C MOMOIIBIO
COOTBETCTBYIOIIETO anropurma mnpeobOpa3zoBanusi cetu Iletpu mpeoOpasyerca B ceth [letpu u
coznaerca b3 Ha ypoBHE NpeAnonoKeHuii 1 MaTeMaTHIEeCKOTro 00ecrieueHusl.

KiaroueBble ciaoBa: T1uOKas MNPOU3BOJACTBEHHAs CHUCTEMa, MEXaTPOHHOE YCTPOMCTBO,
MHCTPYMEHTapUi aBTOMATU3UPOBAHHOIO IIPOEKTUPOBaHMs, ceThb llerpu, omucanue 3HaHMWIA,
MOJIETTUPOBaHUE.
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ABSTRACT

One of the most important issues facing the chemical industry in modern times is the process of
recycling of industrial and domestic waste in order to use natural resources efficiently and save
raw materials and protect the environment. Plants have been a perfectly structured natural
resource for hundreds of years that can meet and diversify many areas of human need. Plants have
long been used in tea, spices, perfumes, ointments and medicines used in the treatment of diseases
all over the world and in our country. The important properties of plant microorganisms for
human health have been studied in laboratories since 1926. In recent years, the importance of
natural herbal medicines has increased, especially due to the increasing number of side effects and
resistance of synthetic substances used as antimicrobials, as well as in skin diseases and skin care.
Cultural, wild and medicinal plants, rich in biologically active substances, which are important in
various fields of medicine, have always been in the spotlight. Because such compounds play an
important role in the production of dosage forms, which is the main field of pharmacology.
Therapeutic oils, ointments, cosmetics, etc. from natural resources and biologically active
substances obtained from them. Acquisition, their application is one of the current problems.

The World Health Organization (WHO) reports that the number of medicinal plants used for
medicinal purposes is about 20000. Since 1940, essential oils derived from natural plants as raw
materials have been used in many industries, such as medicine, food, perfumery, and
cosmetology. In particular, antimicrobial properties have been studied and important results have
been obtained. Essential oils are a large group of biologically active compounds in plants.

The essential oil industry is one of the most profitable industries in the world agro-industrial
complex. The flora of essential oils includes about 3000 plant species. In the last 40 years, the
production of essential oils in world oil production has increased from 50000 tons to 250000 tons
per year. It is produced by about 300 cultivated and wild ethereal plants. Most essential oils are
obtained from tropical or subtropical plants and are grown in only a few more temperate latitudes
(coriander, anise, mint, etc.).

Essential oils are a mixture of multi-component volatile organic substances produced by plants,
forming their characteristic aroma, consisting mainly of terpenes and terpenoids. In other words,
essential oils are a mixture of simple aliphatic and cyclic terpenoids (especially mono- and
sesquiterpenes), their alcohols and ketones, benzoic acid and phenylpropane derivatives. Essential
oils are obtained from the leaves, flowers and fruits of plants in various ways: expulsion by water
vapor; mechanically; extraction with organic solvents; enflorenj method. The application of these
methods depends on the morphological and anatomical structure, nature and composition of the
essential oil of the processed plant. The article examines the process of extracting essential oil
from the juniper plant at different yields (200: 200, 250: 250, 300: 300) by extraction. In the
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determined optimal variant, when taking 300 g of fruit of the sequence, and 300 ml of solvent, 25
ml of essential oil was separated. The composition of essential oil obtained from juniper fruit, rich
in biologically active substances, has been studied by physicochemical-chromatographic and
Infrared spectroscopy methods. The essential oil obtained from the medicinal properties of the
juniper plant is used in medicine and cosmetology in the preparation of ointments and lotions of
various compositions. Juniper essential oil has been shown to be effective for skin cells due to its
anti-inflammatory, antimicrobial and antioxidant effects. The biologically active components of
juniper essential oil have been studied to have bronchodilator properties

Keywords: juniper plant, essential oil, sesquiterpenoid, cedar, chromatography, Infrared
spectroscopy.

ARDIC BIiTKISINDON EFjR YAGININ ALINMASI VO FiZiKi-KiMY9Vi
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XULASO

Tibbin ayri-ayri saholorindo miihiim shomiyyat kasb edon bioloji-aktiv maddslorlo zongin olan
modoni, yabani vo dorman bitkilori homiso diqgot morkozindo olmusdur. Ciinki belo birlosmalor
farmakalogiyanin osas sahosi olan dorman formalarinin alinmasinda miithiim yer tutur. Tobii
ehtiyatlardan vo onlardan alinmis bioloji-aktiv maddslordon miialicavi ohomiyystli yaglarin,
molhomloarin, kosmetik vasitolorin vo s. alinmasi, onlarin totbiq edilmosi hal-hazirda aktual
problemlordondir.

Umumdiinya Sohiyya Toskilat1 (UST) hesabat vermisdir ki, miialico mogsadilo istifado olunan
dorman bitkilorinin say1 20000-9 yaxindir. 1940-c1 ildon xammal kimi tobii bitkilorden alinan efir
yaglar1 dorman, qida, otriyyat vo kosmetologiya kimi bir ¢ox sonaye saholorindo istifado
olunmaga baslanmigdir. Xiisuson antimikrob xassolori todqiq edilmis vo miihiim noticolor oldo
edilmisdir.

Dinya agrar-senaye kompleksinda efir yagi sonayesi on golirli saholordon biridir. Efir yag:
florasina 3000-o yaxin bitki novii daxildir. Son 40 ildo diinya yag istehsalinda efir yaglarinin
istehsal1 ildo 50 min tondan 250 min tona yiiksaldi. Bu 300-0 yaxin madoni vo yabani névds biton
efir yagh bitkilor torofindon istehsal olunur. ©On ¢ox efir yaglari tropik vo ya subtropik bitkilordon
oldo edilir vo yalniz bir neg¢o (kesnis, anis, nano vo basqalart) daha miilayim enliklords becorilir.
Bioloji-aktiv maddolorlo zangin, miialico shomiyyatli ardic meyvasindon alinan efir yag: fiziki-
kimyovi — xromatoqrafik vo Infragirmizi spektroskopiya metodlari ilo todqiq edilorok torkibi
Oyronilmisdir. Ardic efir yaginin iltihab oleyhino, mikrob oleyhino vo antioksidant xassolorino
g0ora doari hiiceyralaring tosirli oldugu miisahide edilmisdir. Ardic efir yaginin torkibindoki biloji
aktiv komponentlorin bronxial geniglondirici xiisusiyyatino malik oldugu todqiq edilmisdir.
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Acar sozlor: ardic bitkisi, efir yagi, sesquiterpenoid, sedren, xromatoqrafiya, Infraqirmizi
spektroskapiya

Giris.

Bitkilorin orqganlarinda olan efir yaglar bitkilor {i¢iin hoyati shomiyyot koasb edon, biitiin vacib
kimyovi maddslorin hiiceyroloro dasimmasini tomin edon, onlarin miidafio mexanizmlorini
giiclondiron, xostolikloro vo zorarvericiloro qarsit davamli olan birlosmolordir. Basqa s6zlo efir
yaglar1 sado alifatik vo tsiklik terpenoidlorin (xiisuson, mono- vo seskviterpenlorin), onlarin
spirtlorinin vo ketonlarinin, benzoy tursusunun vo fenilpropanin téromolori ilo miisayiot olunan
garisigindan ibaroatdir. Bitkilor {i¢iin vacib olan efir yaglari, giinosdon golon fotoelektromaqnit
enerjilori tutaraq, qliikozanin kdmaoyi ilo aromatik molekullar soklinds biokimyavi enerjiya
cevirarak, efir yagi istehsal edon bitkilorin ifrazat hiiceyralori torafindon omolo golir [1, 2]. Efir
yaglar1 aromatik bitkilordon miixtalif tisullarla alinmis, otaq temperaturunda maye, asanligla
kristallasan, ugucu, koskin qoxulu, su buxari ilo ayrilan, bir ¢ox bitkiloro xarakterik qoxu veron
yagli maddalordir.

Efir yaglarmin bitkilordo miioyyon olundugu vo ifraz olundugu hissolori bitkinin
xtisusiyyetlorindan asilt olaraq doyisir, bura yarpaqlar, koklar, qabiqlar, meyvaler, ¢igaklor va bir
¢ox miixtolif orqanlar daxildir [3, 4]. Efir yaglarinin yarpaqlarin voziyyeotino goro do forqlondiyi
molum olub. Miivafiq olaraq monoterpenoidlor vo fenol birlosmoalori daha ¢ox bitkinin otraf
hissosindo yerloson yarpaqlarda six konsentrasiyalarda, asagi vo iist hissado yerloson yarpaglarda
isa daha az olur; menton vo pulegon kimi monoterpenoidlor adoton gonc vo yan yarpaqlarda
comlonir. Efir yaglar1 olan bitkilor (adoton Lamiaceae, Rutaceae, Apiaceae, Rosaceae ailolorino
aid taksonlar) aromatikdir vo onlarmn hor birinin 6ziinomaxsus qoxusu var. Diinyada toxminon
450000 bitki ndvii var vo onlarin toxminon 1/3-1 aromatikdir. Azorbaycan florasi da aromatik
bitkilarlo zongin olub, onlardan toxminon 3000 takson efir yagl bitkilordir. Efir yaglar1 aromatik
bitkilorin ¢i¢ok, yarpaq, meyvo, toxum, govde qabiqglari, rizom vo ya koklorindo yer alirlar. Efir
yaglarinin tapildigr yerlora gora bitkilior miixtolifdir: yarpaqlar (okaliptus, tibbi nano, paguli,
dofno), yarpaqli budaqlar (sam), cigoklor (qizilgiil, yasomon), torpaq iizorindoki bitkilor
(koklikotu), govdo gabiglart (dargin), odun (sandal agaci), koklor (vetiver), rizom (zoncofil),
meyvolor (anason, ardig), meyvo gqabigi (bergamot, portagal, limon), toxumlar (kakule, kesnis),
kanifol (frankincense). Efir yaglar bitkilorin hom sothi, hom do yeralti toxumalarinda, vazi
tiikklorindo, ifrazat kanallarinda, ifrazat hiiceyralorinds vo parenxima hiiceyrolorinds olur [5, 6].
Efir yaglarinin kimyavi torkibi miirokkobdir. Onlarin torkibinds terpenik (mono-, sesqui- vo hotta
diterpenlor: karbohidrogenlor vo oksigenli téromolor, spirtlor, tursular, efirlor, aldehidlor,
ketonlar), aromatik maddslor, aminlor vo kiikiird birlosmolori var. Bundan olavo, bozi efir
yaglarinda fenilpropanoidlor, yag tursular1 vo efirlor do olur. Efir yaglarinin oksoriyyotinds 20 ilo
60 arasinda miixtolif bioloji aktiv komponentlor var. Bioaktiv efir yaglar1 toxminon 90%
monoterpenlordon ibaratdir [7]. Terpenik strukturlar izopren vahidlorindon ibarstdir vo mevalon
tursusu yolu ilo hiiceyronin sitoplazmasinda sintez olunur. Bu komponentlors daxil olan
monoterpen karbohidrogenlari (p-simen, limonen, a-pinen va aterpinen), oksigenli monoterpenlor
(kafur, karvakrol, eugenol vo timol), diterpenlor (kauren vo kamforen), seskiterpen
karbohidrogenlori (B-karyofillin, germakren D ve humulen), monoterpen spirtlori (geraniol,
linalool va nerol), sesquiterpen spirti (patulol), aldehidlor (sitral, cuminal), tursular (geran tursusu,
benzoik tursusu), ketonlar (asetofenon, benzofenon), laktonlar (bergapten), fenollar (eugenol),
timol (karvakrol vo katexol) vo efirlori (bornil asetat) gdstormak olar [8, 9].
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Moaqsad.

Bitkilorin yarpaqlarindan, ¢i¢oklorindon vo meyvalorindon efir yaglart miixtolif iisullarla alinir: su
buxart vasitosilo distillo; mexaniki sixma tsulu; tizvi holledicilorlo ekstraksiya; maserasiya
(latinca macero- yumsaltmagq, islatmaq) vo ya enflorenj tisullari. Buxar distillosi hom xammal vo
su garisiginin distillo edilmosi (hidrodistilyasiya), hom do buxarin xammala birbasa tosiri (buxar
distillosi) ilo hoyata kegcirilir. Efir yaglar1 tobiotino vo xassoalorino géro miixtalif yiingiil vo ugucu
lizvi maddolords yaxst holl olur. Ekstraksiya {iisulu hoelledicinin buxarlanmasina vo
kondensasiyasina, holledicinin buxarmin efir yaglarin1 udmaq qabiliyyatino osaslanir. Proses iki
moarhalado aparilir: komponentlorin bitkinin meyvasindon faktiki ayrilmasi vo halledicinin
ayrilmasi. Bu tisullarin totbiqi emal olunan bitkinin morfoloji-anatomik qurulusundan, tobiotindon
va efir yaginin torkibindon asilidir.

Metodlar.

Adi ardic (Juniperus communis) homisayasil, ikievli, iynayarpaqli kol bitkisidir. Gilomeyvalari
ovval yasil, yetisdikdon sora qara-yasil rong alir. Meyvasi adoton ikinci ildo yetison bitkidir.
Ekstraksiya tisulu ilo ardic meyvalorindon efir yaglar1 almaq {i¢iin ozilmis bitki meyvasi ilk olaraq
halledici ilo qurguda qarisdirilmigdir. Alinmis qarisiq ekstraktorda 78-80°C temperaturda 5-6 saat
miiddatinds holledici vasitasilo ekstraksiyasi aparilmisdir. Ekstraksiyadan sonra filtrasiya prosesi
aparilir. Alinan ekstrakt distillo qurgusunda 70-78°C temperaturda qovulur vo yag, holledici
fraksiyalarina ayrilir. Ekstraksiya efir yaglariin yiingiil izvi halledicilorlo ayrilmasi iisuludur.
Ardic bitkisinin ektragent (lizvi hoalledici) olaraq etil spirtindo ekstraksiyasi asasinda efir yaginin
alinmas1 prosesi todqiq edilmisdir. Alman efir yaginin xromatoqrafik vo Infragirmizi
spektroskopiya (IQ) metodlari ilo torkibi dyronilmisdir. Codval 1-da tadqiq edilmis ekstraksiya va
distillo prosesinin rejim parametrlori vo material balansi verilmisdir.

Cadval 1. Ekstraksiya prosesinin material balansi.

Xammal Halledici Ekstraksiyadan sonra
No Bitkinin ad1 Cokisi, Nimuna | Coakisi, Cixim, Halledicinin Efir yagi,
qr ml ml ¢iximi, ml ml

N1 Ardic meyvosi 250 Etil spirti | 250 190 185 14
(Juniperus communis)

N2 Ardic meyvasi 300 Etil spirti | 300 240 210 25
(Juniperus communis)

N3 Ardic meyvasi 350 Etil spirti | 350 298 225 19
(Juniperus communis)

Ardicin meyvesinin miixtolif ¢ixim nisbotinds ekstraksiya iisulu ilo efir yagmin alinmasi
proseslori 3 variant {izro todqiq edilmoklo, alverisli optimal variant miioyyon edilmisdir. Miioyyon
edilmigdir ki, ardicin meyvosi vo holledicini 250:250 gotiirdiikdo 14 ml efir yagi, 300:300
nisbatindo 25 ml efir yagi, 350:350 nisbatindo iso 19 ml efir yag1 alinmigdir.

Efir yaglarinin orijinalligini tayin etmoayin on sads iisullar1 orqanoleptik xiisusiyyatlorini (rong,
soffafliq, qoxu, dad) vo fiziki-kimyovi xiisusiyyatlorini (sixliq, stiasindirma omsali, kinematik
Ozliiliikk, pH) miioyyon etmokdir [10, 11]. Alinan efir yaginin fiziki-kimyovi xassolori miixtolif
metodlarla todqiq olunmusdur va alinan naticalar cadval 2-ds toqdim edilmisdir.
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Cadval 2. Efir yagimn fiziki-kimyoavi gostaricilori.

Ne Rongi | Soffafligi | Qoxu va | Sixlq, Stiasindirma | Kin, 6zlilok, | pH | Bri x
dadi 20°C, amsali, 20°C | 20°C, mm?/s doracosi
g/sm® 25°C,
° Bx
N1 Yasil soffaf spesifik | 0.9769 1.3645 1.741 425 | 0.5
N2 Yasil soffaf spesifik 0.8162 1.2356 1.631 5.12 | 0.1
N3 Yasil soffaf spesifik | 0.8445 1.2564 1.625 6.31 | 15

Cadvaldan do goriindiiyii kimi efir yaglarmin sixligi (QOST ISO 279-2014 [12]) bir qayda olaraq
birdon azdir. Stiasindirma omsali (QOST ISO 280-2014 [13]) demak olar ki, biitiin yaglar {igiin
sabit Olclidodir (codvol 2). Siiasindirma indeksinin giymotino goro, yagda miioyyon
komponentlarin iistiinliik togkil etdiyini miithakima etmak olar. ©n yiiksok qirilma {i¢ qosa rabitali
alifatik terpenlorin yiiksok torkibino malik yaglar ii¢lin, on asagisi iso tritsiklik terpenlor iigiin
xarakterikdir.

Efir yaglarinin torkibini miioyyon etmok {i¢lin adoton xromatoqrafik tisullardan istifado olunur.
Efir yaglarinin tabiiliyini va torkibini miioyyan etmok iiciin enantioselektiv qaz xromatoqrafiyasi
istifado olunur ki, bu da mongayinin kimyomarkerlori kimi xidmat edo bilon yag komponentlorinin
diastereomerlarinin nisbatini toyin etmoyo imkan verir [14].

Qaz-maye xromatoqrafiyanin istifadosi miirokkob coxkomponentli qarisiglarin, o climlodon efir
yaglarinin torkibinin toyini {iclin miqdar nisbotinin bdliinmasinin Oyronilmesi iiciin effektli
metoddur [14]. Ardic meyvasinin (Juniperus communis) efir yaginin komponent torkibi
AutoSystem XL (PerkinElmer) alova qarst ionlagdirma detektorulu xromatoqrafinda qaz
xromatoqrafiya metodu ilo toyin edilmisdir. Ardic meyvasinin ekstraksiyasindan alinan efir
yaginin xromatoqrafiyadan kecirilmasi {igiin uzunlugu 100 m olan nazik kvars kapilyar kolonkada
(diametri 250um x 0,5 um), efir yaginin (0.001mkl) olciilii niimunasi 250°C temperaturda
buxarlandirilir. Daimi olaraq bu borudan axan dasiyict qazin (helium) tosiri altinda buxar soklindo
olan efir yag1 boru vasitasilo horakat edir. Eyni zamanda kolonkanin temperaturu 3-4 deraca/dag.
stiratlo 500°C-don 200°C-o yiiksalir.

Efir yaginin komponentlori maye faza {i¢iin miixtslif adsorbsiya xtiisusiyyastlorino malikdir, buna
goro do efir yaginin torkibindo olan maddolorin kolonka boyunca horokot siiroti bir-birindon
forqlonir. Noticado komponentlor kolonkadan ayri-ayri maddslor soklinds ¢ixir. Efir yaginin
analiz miiddatinin adi vaxti 30-40 daqigaden ¢ox deyil. Miiasir texnikada tok bir madds 3-7 saniya
orzindo sorbast buraxila bilir. Beloliklo, analiz zamani yilizo gqodor maddo askar edilo bilor. Bu
maddalor miixtolif tisullarla deteksiya edilir.

Xromatoqrafik analiz naticosindo xromatoqramma alinir, yoni efir yaglarinin torkibinin qrafik
tasviri piklor soklinde alinir. Pikin Olgiilori niimunadoki maddenin miqdarin1 gosterir. Miqdari
nisbotlori (adoton faiz soklindo) xiisusi kalkulyatorlardan vo ya kompiiterdon istifado etmoklo
avtomatik olaraq hesablanir: 12.30 piki— 7,36%; 22.30 piki— 10.26%; 32.30 piki— 75,72%; 39.87
piki-2,10%; 52.30 piki- 4.56%. Sokildo ardic meyvosinin efir yaginin xromatoqrami
gostorilmigdir.
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Sakil 1. Ardic bitkisindon alinan efir yaginin xromatoqrami

Efir yaginda olan ayri-ayr1 komponentlorin analizi vo faizlo miqdar1 1SO4724:2004 vo CTO
18393365-004-2010 sonadina osason hesablanaraq aparilmigsdir [14-16]. Efir yaginin
xromatoqraminda sesquiterpenoidlor sinfino daxil olan tritsiklik quruluslu sedrenin pikinin
tutulmasi ISO 4724:2004 vo CTO 18393365-004-2010 némrali sanadds toqdim olunan efir yagi
ucln gaz-xromatoqrafiya profili (istinad) ilo iist-iisto diigiir. Xromatoqramda sedrenin piki {li¢iin
hesablanmis simmetriya omsal1 7.4-diir. Se¢ilmis xromatoqrafiya sortlori sedren piklorini bélmok
ticlin bolgii omsal1 5.7 togkil edir.

Infraqirmiz1 spektroskopiya (IQ) efir yaglarmin torkibinin vo onlarin orijinalligmin miioyyan
edilmasi tigiin istifado edilon spektroskopik iisullardan biridir. Efir yaglarinin kimyavi torkibi
ticiin an ¢ox spektrin iki hissasi vacibdir. Udma zolaqlar1 bolgads toxminan 2650-1650 sm-1 (C-H
rogslori hesablanmir) demok olar ki, terpenoidlor voziyystindo homiso O-H baglarinin ragsalori
ticiin xarakterikdir. Spektrdo udma zolagmin geyd edilmosi bu sahads hidroksil qruplarinin
olmasini siibut edo bilor. Spektrin ikinci vo daha miihiim olan udma zolaginin bu hissasi togribon
1820-1640 sm-1 kifayst qodor intensivdirss, adoton C = O rogslorine uygun golir. Udma
voziyyating goro C = O rogsloring birlogmis efir, aldehid, keton, tursu, lakton vo ya anhidridini aid
etmok olar [17, 18].

Ardic meyvosindon alinan efir yagimin torkibi Almaniyanin istehsali olan “Perkin Elmer
Spectrum” firmasmin “Bpykep ALPHA ®T-UP” Infraqirmizi spektrometrindo Gokilmisdir.
Spektrometr sabit avtomatlasdirilmis bir cihazdir vo 1Q spektrlorinin gokilmasi OPUS program
paketi torafindon idaro olunur. Sokil 2-don gériindiiyii kimi, efir yagimin IQ spektrindo asagidaki
udma zolaqglar1 alinmigdir: 758, 797,885, 913, 956, 988 sm*t -HC=C- grupunun C-H rabitasinin
deformasiya rogsi; 1016, 1051, 1154 sm™ C-O olaqosinin valent rogsi; 3314 sm™ —O-H
olagoasinin valent roqsi; 1375, 1435 sm™ —CH3 vo CH gruplarinin deformasiya rogsi; 2834, 2855,
2918, 2964 sm™ —-CH3; vo CH; qruplarimin C-H rabitosinin valent rogsi; 1644 sm™ —CH=C-
qrupunun C=C olaqosi; 3012, 3085 sm™ =CH- grupunun C—H rabitosinin valent ragsi; 1710 sm™
—C=0 olagsi.
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Sakil 2. Ardic bitkisinden alinan efir yagin 1Q spektri

Natica.

Bitkilorin torkibindo olan bioloji aktiv birlosmolorin bdyiik bir qrupunu efir yaglari toskil edir.
Ardic bitkisinin tam yetigmis meyvasinin torkibinds eyni zamanda 20-50% piyli yaglar, askorbin
tursusu mioyyan edilmisdir. Efir yagmin torkibinds sesquiterpenoidlor sinfino daxil olan
sedrendon basqa pinen, kadinen, ardic kafuru, langifolen, izokariofillen vo selinen do tapilmisdir.
Ardicda 40%-o godor sokor do vardir ki, bununda ¢ox hissasi gliikkozadan ibaratdir.

Qapal1 formada ugucu olmayan formada ardic bitkisinin torkibindo olan sesquiterpen laktonlar
sinfino aid maddalor var. Bu laktonlarin par¢alanmasi zamani su buxari ilo hidroliz naticosindo
efir yaglarinin komponentlorinin miihiim sinfi - azulen omalo golir. Bu maddalor efir yaglarim1 gy
va yasil rongds ronglondirir vo onlara xiisusi fizioloji aktiv xiisusiyyatlor (iltihab sleyhins, yanma
oleyhino) verir.

Ekstraksiyadan sonra alinan efir yagmin torkibinds bioloji - aktiv komponentlor (E qrupunun
vitaminlori, di- va triterpenlor) saxlanilir. Onlar sterildir vo antioksidant x{isusiyyotloro malikdir.
Alman ekstraktlarin torkibindos efir yagindan basqa yiiksok miqdarda yaglar da olur ki, bu miisbat
doyoro malikdir. Cilinki yag hissosi aromatik komponentlo birlikdo kosmetik mohsullarda istifado
liciin yararli olan bioloji aktiv kompleksdir. Kosmetologiya preparatlar: {igiin bu ekstraktlardan
miixtolif molhom vo lasyonlar hazirlanir.

Ardic meyvosindon alinan efir yagindan tibbdo, spirtds hazirlanmig mohlul vo molhom formasinda
revmatizm xostoliyindo agrikosici maddo olaraq, dori xostoliklorindo dezinfeksiya edici vo
yarasagaldici, qurdqovucu kimi totbiq saholori tapmigdir. Ardic meyvasindon alinan efir yaglar
diuretik (sidikgqovucu) xassoyo do malikdir.
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HPOU3BOACTBO 23®@UPHOI'O MACJIA U3 MOXXEBEJIBHUKA U
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KynbTypHBble, TUKOpacTyIIue M JEKapCTBEHHBIE PACTCHHsI, OOraThle OMOIIOTUYECKH AKTUBHBIMU
BEIIIECTBAMH, HMCIOIIMMHU BAXXHOE 3HAYCHHE B PA3IMYHBIX OOJACTAX MEAMIMHBI, BCETaa
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HAXOJWJIUCh B I[EHTpe BHUMaHUsA. [loToMy 4YTO Takue COEIUWHEHHUS WIPAIOT BAXKHYIO POJIb B
MIPOM3BOJICTBE JICKAPCTBEHHBIX (OPM, UYTO SBJISICTCSI OCHOBHOM 00JIacThiO (hapMaKoJIOTHH.
JleyeOHble Macna, Ma3H, KOCMETHKA M JAp. U3 NPHUPOAHBIX PECYpPCOB M IMOJydaeMble W3 HUX
OMOJIOTUYECKH aKTHBHBIC BEIIECTBA, - MPUOOpPETEHHE M MX NPHUMEHEHUE SBISETCS OJAHOW U3
aKTyaJbHBIX TPOOIIEM.

Bcemupnas opranuzanus 3apaBooxpanenus (BO3) coobmaer, 4To KOJIMYECTBO JICKAPCTBEHHBIX
pacTeHuil, UCTIONb3YeMBIX B JIEUEOHBIX IelsiX, cocTaBsieT okoo 20 000. C 1940 rona s¢upHbie
Maclia, TIOJy4YeHHbIe U3 HATypaJbHBIX PACTEHUU, B KAUECTBE CBHIPbS HCIOJB3YIOTCS BO MHOTHMX
OTpacJIsIX MPOMBIIIJICHHOCTH, TAKUX KaK MEIUIMHA, MMUIIEBasi MIPOMBIIIICHHOCTh, ap(romepus,
KocMeToJIorusl. B yacTHOCTH, OBLIIN M3y4YeHBI TPOTUBOMUKPOOHBIE CBOMCTBA U MOTYUYEHbBI Ba)KHbBIE
pe3ynbTathl. DQuUpHBIE Maclia IPECTABISIOT OO0 OOJBIITYI0 TPYIIY OHOIOTHYECKH aKTHUBHBIX
COCMHEHHUI PaCTEHUM.

DdupHOMacTUYHAS TPOMBIIIICHHOCTh — OJHA W3 CaMbIX PEHTAOCNIBHBIX OTpacieii MHUPOBOTO
arponpoOMBIIIUICHHOTO KoMmruiekca. diopa sdupomacinyHbix BkiIrodaer okoio 3000 Bumos
pacrenuii. 3a mocnennue 40 JeT MPOU3BOACTBO A(PHUPHBIX Macel B MHPOBOM HedTeno0bIye
yBenuumiiock ¢ 50 000 Torn mo 250 000 touH B roa. Ero npousBoasat okoso 300 KylIbTypHBIX U
JTUKOPACTYIIUX A(PUPOMACIMYHBIX PACTCHHUH. BONBIIMHCTBO J(QHUPHBIX Maced MOJy4alT U3
TPOIUYECKUX WM CyOTPONMUYECKUX PACTEHHM M BBIPAIIMBAIOT JIUIIb B HECKOJIBKUX YMEPEHHBIX
mupoTax (KopuaHap, aHuC, Msta u Jp. Meromamu (HU3UKO-XUMUKO-XpOMaTorpapuieckon u
uH(ppaKpacHON CHEKTPOCKONMUU HU3Y4eH cOCTaB A(UPHOrO Macia, IMOJYYeHHOTO W3 IIOA0B
MOOKEBEIPHUKA, O0Oraroro OWOJOTMYEeCKH AaKTHBHBIMU BEIIECTBaMH.BbIIO MOKa3aHo, dYTO
a(upHOE Maclio MOXKKeBeITbHUKA (PHEKTHBHO BO3ICUCTBYET Ha KJIETKH KOXKH OJjarojapsi CBOUM
MPOTUBOBOCIIATTUTENILHBIM, AHTUMHKPOOHBIM M AHTHOKCHIAHTHBIM CBOWMCTBaM. l3yueHo, 4To
OMOJIOTUYECKH aKTUBHBIE KOMIIOHEHTHI d3(QHUpPHOTO Macia MOXIKEBEIbHUKa 00JagaioT
OpOHXOPACHIMPSIOUIIMHA CBOHCTBAMH.

KialoueBble cioBa:  MOXOKEBENBbHUK, dS(UPHOE  Macjio, CECKBUTEPIEHOHWJ,  CEIpPEH,
xpomarorpadus, nHppakpacHasi CIeKTPOCKOIHS
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DETERMINING THE EFFECTIVE LOCATION OF THE CENTER iN THE
LOWER PART OF THE DRILL PiPE

'Rahman Kazimov, *Sayyad Murtuzayev, *Nuraga Riistamov

L2Faculty of Oil and Gas Production, master,

!Department of Oil and Gas Engineering, associate professor, candidate of technical sciences
L23AS0IU, Azerbaijan.

E-mail: rahmankazimof@gmail.com, seyyad.murtuzayev@mail.ru, nuraga.rustamov@mail.ru.

ABSTRACT

It is known that joints can be very corrosive and can quickly and severely corrode drill pipe
bodies. As a new method of applying sacrificial wear pads to drill pipe bodies, it is demonstrated
by applying a special low-temperature penetrating welding process to apply rigid tape directly to
drill pipes.

In order to drill vertical wells, it is recommended to construct the lower part of the two-stage two-
stage drill pipe. This is because a system of this type allows for an increase in the allowable
critical path that will fall on the ax by increasing the strength of the lower part of the drill
pipe.However, this size should be less than the size of both steps to ensure that the weight falls on
the ax. Which is equal to the critical weight that can be used as a centering in the construction of
the lower part of the drill pipe.

We can increase the weight by up to 30% for the condition of the lower part of the drill pipe,
which consists of only one centering. In this case, the lower part of the tool loses its weight. For
drilling rigs with two centralizers, we can increase the weight up to 2 times the critical
value.Using a special welding process, the rigid banding on the drill pipe bodies was now safely
applied. This created new, raised contact areas for the pipes with the abrasive layer. The two wear
strips of this rigid band create an abrasion pad for the pipe body, which improves its overall
abrasion resistance by up to 15 times and its fit to the body by up to 3 times.

The application itself has been validated through metallurgical tests, including advanced hardness
mapping, tensile testing and non-destructive testing methods. Following this test, numerous field
tests were performed to provide sample studies to determine the effectiveness of the wear pads.
The displacement centering can be used in the construction of the lower part of the drill pipe, as
well as in the selection and collection of rock materials. Due to the fact that the wall of the belt
device is very thin, it is recommended to connect the bars to the body by welding. The
displacement centering device consists of output bars, case and 6 couplings that can be fixed.
Three separate oil and gas exploration and production companies (E&P) in the United States have
been experiencing problems with the wear of drill pipes in various types of joints. To address this,
abrasion pads were applied to the drill pipe sample set for each E&P company using a special low
heat input welding process. Measurements were taken from the drill pipe before and after drilling
operations to determine whether the wear pads maintained the pipe as planned. In addition, non-
destructive tests were performed on the wear pads to determine if there were any cracks. For all
three samples, the wear pads effectively protect the drill pipe tubing and prevent their wear. It has
already been proven that wear pads are a cost-effective solution to protect the pipe from corrosive
conditions in the well.
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QAZIMA KOMORININ ASAGI HiSSOSINDO MORKOZLOSDIRICININ
SOMOROLI YERININ TOYiNi

'Rehman Kazimov, “Sayyad Murtuzayev, *Nuraga Riistamov

2Qaz-neft modon fakiiltosi, magistr.

3“Neft-qaz miihondisliyi” kafedrasinin dosenti, texniki elmlor namizodi.
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E-mail: rahmankazimof@gmail.com, seyyad.murtuzayev@mail.ru, nuraga.rustamov@mail.ru

XULASO

Molumdur ki, birlosmolor ¢ox asindirici ola bilir vo qazma borusu borularinin gévdslorini tez vo
ciddi sokildo asindirmaya moruz qoya bilir. Qazma borularina birbasa sort bant totbiq etmok ii¢iin
xUisusi agagi istiliklo daxil olbilen qaynaq prosesini totbiq etmoklo niimayis olunur.

Xiisusi qaynaq prosesindon istifado etmoklos, qazma borusu govdslorino artiq daha sort bantlama
tohliikosiz gokildo totbiq edildi. Bu, asindirici toboqo ilo borular {i¢lin yeni, qaldirilmis tomas
sahalari yaratdi. Bu sort bantdan ibarat iki aginma lenti boru gévdasi liclin aginma yastig1 yaradir,
onun iimumi asinmaya olan davamliligin1 15 dofoyo godor vo korpusa uygunlugunu 3 dofoyo
qader yaxsilasdirir. Totbiqin 6zii qabaqeil sortlik xoritasi, dartilma smagi vo dagidici olmayan
yoxlama metodlar1 daxil olmaqla metallurgiya sinaqlar1 vasitasilo tosdiq edilmisdir. Bu sinagdan
sonra, asinma yastiglarinin effektivliyini bilmok ii¢iin niimuns arasdirmalari tomin edon ¢oxsayl
saho smagqlar1 aparilmigdir.

Uc ayr1 neft vo qaz kosfiyyat: vo hasilati (E&P) sirkoti ABS-da miixtolif ndv birlosmalords gazma
borusunun boru gévdasinin asinmasi ilo bagl problemlor yasayirdi. Bunu hall etmok ii¢lin xiisusi
asag istilik daxilolma qaynaq prosesindon istifado edorok hor bir E&P sirketi li¢lin qazma
borusunun niimuno dostino asimma yastiqlart totbiq edilmisdir. Asinma yastiglarinin boruyu
planlasdirildigr kimi qoruyub saxlamadigini miioyyon etmok ii¢iin qazma foaliyyatlorindon avval
vo sonra qazma borusundan Olgmolor aparilmisdir. Bundan olavo, hor hansi bir catin olub
olmadigint miioyyon etmok {i¢iin, asinma yastiglar1i {izerinde dagidict olmayan sinaqlar
aparilmigdir. Hor ti¢ nlimuns ii¢lin aginma yastiglart gazma borusunun boru gévdslarini effektiv
sokildo qoruyur vo onlarin aginmasinin qarsisini alir. Artiq bu siibut etdi ki, kohnalma yastiglari
boruyu quyuda agindirici soraitdon qorumaq iigiin sorfali hall yoludur.

Acar sozlor: qazma komorinin dizayni, dartilma sinagi, yerin yuyulmasi, totbiqi, gazma borusu
se¢imi, miifottis, niimuno, doniz texnologiyasi konfransi, tikinti materiali, aginma bandi

Giris.

Mogqalado quyunun keyfiyyatini vo maili quyu liilosine otiirlilon komaorlorin oyri intervallardan
sorbast horokot etmasini tomin edon gazma komorinin asagi hissosinin miioyyon edilmosi vo
markazlagdiricilorin samarali yerinin hesablanmasi nazards tutulmusdur.
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Qazima prosesindo istifado edilon morkozlosdiricilor, tuslanilan yigimla vaxtt vo is hocmini
minimuma endirmok,baltanin vo quyudibi miihorrikin soraitini vo gostaricilorini yiiksok soviyyado
saxlamaq, qazma zamani bas vero bilocok miirokkoblogsmolorin miqdarin1 azaltmaq, maili
quyunun qazilma keyfiyyotini vo effektivliyini yliksoltmok sahasindo vacib texnikalardan hesab
olunur. Todqiqatlar onu gostorir ki, yi§im zamani bir markozlosdiricidon istifado edilon zaman
zenit bucagini miioyyon hadd c¢or¢ivosindo sabit saxlamaq vo tonzimlomok miimkiindiir. Lakin
osason kicik zenit bucaqlarinda reaktiv momentin tosirinin noticesinde qazma alstinin asagi
hissasinin donmasi morkazlosdiricidon istifadoe zamani belo azimutun sabit saxlanilmasina imkan
vermir.

Birinci morkazlosdirici quyudibi miihorrikinin {izorindo, ikinci morkozlogdirici iso agir qazima
borular1 {izorindo, baltadan hesablanmis maosafods yerlosdirilmigdir. Qazma komorinin asagi
hissasinin belo qurulusu maili quyu liilosino maneasiz buraxilmasina imkan verir. Bu sobabdon do
qazma komarinin elastikliyi qoruyucu komaorlarin elastikliyindan kigik oldugu {i¢iin Yunq modulu
nozoro alinmagla onun kegidinin hesablanmasi nozords tutulmusdur. Beloliklo, hesablanmis
qazma komorinin asagi hissosinin qurulusu komorlorin tamamilo sorbost sokildo maili quyu
liilosindon ke¢gmasino imkan yaradir.

Yigimlar zamani1 morkozlogdiricilordon istifado olunmasi xirda diametrs malik quyular1 qazdiqda
vo kigik diametrli quyudibi miiharriklordon istifads etdikdo daha miihiim shomiyyoto malik olur.
Belo ki, morkozlosdirici quyudibi miiharrikinin verilmis boyuna yiikdon oyilmomasi {igiin
mohdudlasdirict rolunu oynayir vo bununla da miihorrikin valinda firlanma momentinin diismo
tempinin azalmagina komak edir.

Maqsad.

Morkozlosdirici quyunun keyfiyyotindo vacib rolu olan ({insiirlordon biridir. Bir quyuda
markazlosdiricilorin sayinin birden ¢ox olmasi da bunun gostoricisidir. Todqiqat islori zamanl
mioyyon edilmisdir ki, azimut vo zenit bucaqglarinin eyni zaman kosiyindo sabit saxlanilmasi vo
zenit bucaqglarinda azimutu sabit saxlamaqla zenit bucaginin tonzimlonmasi tusladilmayan
yigimlar zamani iki vo daha artiq moarkoazlasdiricidon hayata kegirilir. Bu da onunla izah olunur ki,
yigim zamani iki vo daha ¢ox maorkozlosdiricidon istifade etmoklo quyudibi miiharrikin reaktiv
momentindon onun oxunun istigamot doyisimini mohdud hala gotirmok olur.Qazima komaorinin
asag1 hissasinin doqiq hesablanmasi na qodor vacib 6nom kasb edirss, markazlosdiricilorin yerinin
doqiq toyin olunmasi da eyni ochomiyyato malikdir. Bunun {iciin do keyfiyyatli quyunun orsoyo
golmosindo osas mogsadlordon biri do morkozlosdiricilorin yerinin on somorali {isulla toyin
olunmasi olmalidir.Markozlogdiricilorin yerinin toyin olunmasinda bir sira metod vo vasitolordon
istifade olunmusdur.

Metodlar.
Ik morkazlosdiricinin qurasdirildig1 hissade quyunun iist divar1 ilo quyudibi miihorrikin govdasi
arasinda galan boslugu h ilo isaro etsok onu asagidaki formulun kémaoyi ilo tapa bilorik (Sokil 1)

h=Ah+h, +y-h,-f
h,=D,-05(D;+D)-Ah+f 1)
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Sakil 1. Birinci markozlogdiricinin quyuya nozoran voziyyatini gostoron sxem.

Burada h.-ilk morkozlosdiricinin oldugu kasikds ilk markazlosdirici ilo quyu divari arasinda qalan
boslug; hy- uzunlugu L olan yarimvatarls R radiuslu ¢evra qdvsiiniin amals gatirdiyi seqmentin
hindurliyd; y-ilk markazlosdiricinin oldugu kosikde miihorrikin ayrisi; A h-list divarla miihorrik

arasindaki minimal bosluq; f- miithorrik oxunun oyintisi.
Burada p radiusu olan gevra qovsii ilo L vo L-L, yarimvatarlarinin yaratdigl seqmentdon yazmaqla

y-i f-lo ifado eds bilorik.
L* =2pf 2)

L—-L)*=2p(fy) (3

Bu tonliklori birlogdirorak asagidaki formulu ala bilorik.
— ¢l Ly
=f— 2 4)
Buradaki L masafosi h; hiindiirliikdon R radiuslu ¢evra qdvsiine ¢okilon seqmentin kdmayi ilo
tapilir
L= ,ﬁm (5)
burada

0.171L% ©)
(141m—041)D—Dp+141G A h)

Bu tonliklori (5 vo 6) birlikdo hall etsok alariq :

(2m—-1)D-Dy+2(f-Ah
L:O.41LTJ{.141- ﬁi ) _T U : i (7)
1.41m—0.41)D-Dr+1.41(f—-Ah)

R =
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Sokil 2. Morkozlogdiricilorin somarali yerinin toyini sxemi.
Burada p- 1-ci gevro qovsiiniin radiusu, R- 2-ci gevro qovsiiniin radiusu, L- yarimvatorin
Olgusudur.
L
Aydin olur ki, f vo m-in qiymaeti boyiidiikco vo A h-1n qiymoti azaldigca I nisbati boyiiylir, artim
T

159 asason m=0.15-1.2 aras1 daha ¢ox miisahido olunur, daha sonra az arttmla davam edir.
homosafosi yarimvotor vo ¢evra qt')vsiim'in yaratdlgl seqmenta osasaon tayin olunur.

(L—L,) “=2R(h, — h,) (8)
3 (L-Ly) *?
h.: = h‘l - 2R (9)

h,, L, y ifadslorinin qiymatlorini (1) ifadasinds totbiq etsok:
1 L.
h=Ah+h,f(h,f) L ( ——l—) (10)

\2Rhy 2Ry

Bu ifadads ayilma intensivliyini Ae,, ilo oavoz etsok asagidaki ifadani ala bilorik:

[Aa,, LA
h=Ah+h,-f-(h-f) L (2 Illl;;lﬁl N J%ED) )

Bu ifado quyu divart ilo quyudibi miihorrikin govdoesinin arasinaki boslugun miiharrikin
Olciisiindon asil1 olaraq doyismaosini xarakterizo etmokdodir.

Umumi olaraq morkozlosdiricilorin quyunun ayilmo intensivliyine tosirinin qarsisini almaq iigiin
onlarin qoyuldugu olverisli noqto bels tapilir:

h=ks+ Ak, (12)
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buradaki k- morkozlesdiricinin liilo divarina batmasini nozors alan diizaldici omsal; Ah,;— quyu

divar1 ilo morkozlosdirici arasindaki  boslug; o-zenit bucagmi sabit saxlamaq UgUn
markazlagdiricinin qalinligidir.

Natica.

Morkazlagdiricinin diametrini vo bundan bagqa 6-n1 tayin etmok maqgsadils ¢oxsayli tadqiqat islori
hoyata ke¢irilmisdir. 8-m1 toyin etmok {igiin on olverisli lisul iso y1§im zamani balta, miihorrikin
govdoasi ilo moarkazlogdiricinin toxundugu noqtalorin bir diiz xott iizorinds ola bilmasina
osaslanir.Belo oldugu halda 6 v L, toyin olunur va baltadan L, mosafosino kimi olan pargada kd +

Ah, <h oldugu tiglin markoazlogdirici mitharrikin ising vo buraxila bilon oyilme intensivliyine tosir
edo bilmir. L-don L,-3 godor olan masafads vo L,=2L-L, -don L-o kimi olan par¢ada kd + Ah, >h

olur vo belo ki, morkozlogdiricinin quragdirilmasi ayilmoe intensivliyini minimuma endirir vo
miiharrikin isino birbasa tosir edir.
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PE3IOME

W3BecTHO, 4TO COENMHEHUST MOTYT OBITh OYEHb arpecCHUBHBIMU U MOTYT OBICTPO M CHIIBHO
pazpenatb Kopmyc OypulbHBIX TpyO. JleMOHCTpuUpyeTcss HOBBIM METOJ HAHECCHHS
aHTHaOpa3uMBHBIX MPOKIAJO0K Ha KOpmyca OypUJIBHBIX TpyO MyTeM MPUMEHEHHs CIeHHaIbHOIro
npoliecca HU3KOTEMIIEPATypPHOU CBapKU JUIsl HAHECEHUs >KECTKOW JIGHThI HEMOCPEJICTBEHHO Ha
OypuibHble TpyObl. Temepp ¢ TOMONIbIO CIEHHUAIBLHOTO TMpOLECCa CBApKU HKECTKOE

e
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OaHI@KUpOBaHHE Ha KOpIycax OypWIBbHBIX TpyO OBLIO HAJEKHO 3aKPEIUIeHO. DTO CO3Jalo
HOBBIE MPUMOIHSITHIE 30Hbl KOHTAKTa TPYO ¢ aOpa3uBHBIM ciloeM. J[Be M3HAIIMBAEMble MOJOCKH
ATOM YKECTKOM JICHTHI CO3/al0T a0pa3uBHYIO MOAYIIKY IS TeJia TPYOBI, YTO MOBBIIIACT €€ O0IIYI0
CTOMKOCTh K MCTUpaHHIO A0 15 pa3 u ee npuiieranue K teny a0 3 pa3 . [locime 3Toro ucnbiTanus
ObUIM TIPOBEJICHHl MHOTOYMCIIEHHBIC IIOJIEBbIE HCHBITAHHUS, 4TOOBI OOECIeYnTh BHIOOPOUYHBIC
UCCIIEI0OBaHMs I onpesieneHus 3P PEeKTUBHOCTH N3HAIINBAEMbIX HAKJIA/I0K.

Tpu oTnenbHbIE KOMIAHUU 1O pa3Beake u n00brue HepTH U raza (E&P) B CHIA cronknyauch ¢
npobjeMaMy W3HOCAa OYpUIIBHBIX TPYO B Pas3IMUHBIX THMaX COCIWHEHHMHA. UTOOBI pemmTh 3Ty
npobinemMy, Ha Habop oOpa3moB OypWIBHBIX TPYO I KaXIOW KOMIIAHMM, 3aHHUMAIOLIEHCS
pasBeAKod W OOBIUEH, OBUTM HaHECEHbl aOpa3WBHBIC TPOKIAIKH C HCIOJIb30BAHHEM
CMELUANBHOTO TMPOLECCa CBAPKM C HU3KUM MM0JBOOM Teruia. C OypuibHOM TpyOBl OBUIM CHSTBHI
U3MEpEHUs 10 U Iocje onepauuil OypeHusi, 4ToObl ONpPEeaesInTh, NOJAEPKUBAIOT JIU U3HOCHBIE
HaKJIagKkd TpyOy, Kak IulaHupoBasiock. Kpome Toro, ObUTM NpPOBEAEHBI HEpa3pylLAIOIINe
UCHBITAaHUA M3HOCHBIX HAKJIAQJOK Ha Hamuuue TpemuH. Jns Bcex Tpex o0pas3lioB H3HOCHBIE
Haknagku >pdextuHo 3amuimaoT HKT OypunbHeIX TpyO M HpPEJOTBpALIAlOT UX HM3HOC. YKe
JI0Ka3aHO, YTO HW3HAIIMBAaEMble HAKJIAIKHU SBIAIOTCS SKOHOMUYHBIM DPEUICHHEM JUIi 3allUThI
TPYOBI OT KOPPO3UOHHBIX YCIIOBHH B CKBaXKHHE.

KiroueBble cjioBa: KOHCTPYKIHS OypHIIBHBIX TPYO, HCIIBITAHUE HA PACTSKEHHUE, IPOMBIBKA
IpYyHTA, BEIOOpP OYPUIIBHBIX TPYO, HHCIIEKTOP, MOPCKasi TEXHHUYECKasi KOH(pEpEHIHs,
KOHCTPYKIMOHHBIA MaTepHa, N3HOCOCTONKAs JIEHTA.
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ABSTRACT

The proposed method relates to the field of oil refining and is designed to extract liquid fuels from
oil. With the new technology, all types of fuel will be produced more efficiently. The main
sources of raw materials used in this technology are oil and waste oils. The technology based on
the method is completely innovative and has no alternative. The basic principle of the technology
is the electroactivation of oils and lubricants of different temperatures and concentrations by
forcing each other under high pressure.

Wastewater disposal is expected to become a global problem for the oil industry. This issue will
be solved with the help of technology, which will be created on the basis of the method presented
by us. In this technology, the use of contaminated wastewater as a feedstock will allow the
production of both a new product and fuel as a by-product. The higher the contamination of the
raw material (dirty drilling water), the greater the amount of fuel produced. One of the reasons for
the formation of fuel is oil mixtures in dirty tap water.

The global environmental crisis is growing rapidly every day in the world. Industrial and
household waste not only causes great damage to nature, but also adversely affects our health. The
development of industry has led to a sharp increase in the demand for vehicles and a sharp
increase in the demand for energy. The depletion of traditional energy sources and environmental
pollution make it necessary to increase the amount of energy produced by new energy sources.
Technology-based devices are simple, do not require complex processing equipment, do not waste
raw materials, and are highly cost-effective. The resulting product is cheaper and can meet the
growing demand for energy. An industrial design based on the method will produce at least 2
liters of fuel when processing 1 liter of oil. The productivity of the created industrial facilities is
high and waste-free.

The article describes the principle of operation of a device designed to obtain new types of
environmentally friendly reagents from wastewater, and the research work carried out.

For electroactivation of water inside the reactor, special heaters (activators) are used. In addition
to heating water, DC activators cause various hydrochemical reactions in water, creating the effect
of electromagnetic storms.

Unlike classical electrolysis, the activator can operate in a neutral environment without electrical
conductivity. No matter how much electricity is spent on the operation of the activator in ordinary
air, this consumption does not change even in the hardest mineral water. Thus, this new method
can be used to convert highly saline mineral water into a useful reagent with low energy
consumption.

In the industrial version of the technology, the method of forcing cold water over hot water is
added to the principle of operation. The addition of this method increases the intensity of the
processes occurring in the reactor.
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XULASO

Toklif edilon {isul neftin emali sahasino aid olub, neftdon maye yanacaqlarin alinmasi iigiin
nazards tutulur. Yeni lisula osason yaradilan texnologiya vasitesilo maye yanacaqlarin hamist
daha somorali oldo edilocok. Bu texnologiyada istifado edilon osas xammal monboyi neft vo
tullant1 yaglardir. Usulun osasinda yaradilacaq texnologiya tamamils innovativ v alternativsizdir.
Texnologiyanin osas is prinsipi miixtalif temperaturlu vo qatiligli neft vo yagin bir-birino yiiksok
tozyiq ilo injekta edilorak elektroaktivlesdirilmasindan ibaratdir.

Cirkli buruq sularinin utilizasiyas1 neft sonayesindo qlobal bir problem kimi hollini goézloyir.
Toqdim etdiyimiz {isulun asasinda yaradilacaq texnologiya ilo bu masals 6z hallini tapmis olacagq.
Bu texnologiyada ¢irkli buruq sularini xammal olaraq istifado etmoklo hom yeni mohsul aldo
olunacaq hom ds yan mohsul olaraq yanacaq alinacaq. Xammalin (¢irkli buruq suyunun) kirliliyi
no godar ¢ox olarsa alinan yanacagin miqdar1 o qadar ¢ox olacag.

Magqalads ¢irkli buruq sularindan yeni név ekoloji tomiz reagentin alinmast iiciin layihoalondirilmis
qurgunun is prinsipi vo aparilan todqiqat islori oks olunmusdur.  Reaktorun igorisindoki suyun
elektroaktivlosmosindo xiisusi qizdiricilardan (aktivatorlardan) istifade olunur. Sabit coroyanla
isloyon aktivatorlar suyu qizdirmaqla yanasi suyun igorisindo elektromaqnit firtinasi effekti
yaradaraq miixtalif hidrokimyovi reaksiyalarin yaranmasina sabab olur.

Klassik elektrolizdon forqli olaraq aktivator elektrik kegiriciliyi olmayan neytral miihitdo do isloyo
bilir. Adi hava ortaminda aktivatorun iglomasi iiciin no qodor elektrik sorf olunursa on qati
mineralli suda da bu sorfiyyat doyismir. Bu sobobdon gat1 duzlulugu olan mineralli buruq sularin
bu yeni metodla az enerji sorfi ilo faydali reagento ¢evirmok olur.

Texnologiyanin sonaye niimunasinds i prinsiping isti suyun {izorino soyuq suyun injekto edilmosi
iisulu da slavo olunur. Bu {isulun slava edilmosi reaktorda bas veron proseslorin intensivliyini
artirir.

Acar sozlor: xammal, maye yanacaq, neft, injekta, yeni {isul, enerji, sonaye, elektroaktivlogma,
tullantisiz.

Giris.
Inkisaf etmis 6lkolor (ABS, Yaponiya, Almaniya, Cin vo s.) energetika sahosindo qabaglayici
todbirlor goriir vo artan enerji tolobatin1 6domaok {i¢iin miixtolif alternativlor axtarirlar. [1]
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Taobii yanacaq ehtiyyatlarindan mohrum o6lkolor alternativ enerji monbolorinden maksimum
istifado etso do, bu danilmaz faktdir ki neft mohsullarinin energetika sahosindo olan 6nomli yerini
ovoz eds bilmir [2]

Demok olar ki oksor nogliyyat vasitolori (avtomobil, gomi, toyyars, vo s.) benzin vo ya kerosinlo
isloyir. Bu o demokdir ki, naqliyyat sahasinds holo do neftdon alinan yanacaq mohsullar1 6z
liderliyini qorumaqdadir [3] .

Yaratdigimiz yeni texnologiya diinyanin qlobal enerji tolobatinin 6donilmasinde miihiim
ohomiyyat kasb edocokdir.

Maqsad.

Neftin bir ne¢a emal tisullar1 vardir (birbasa, destruktiv, kreking, kimyavi va s.) vo sonayedo genis
todbiq olunur. Lakin bu emal iisullarinin ¢atismayan cohatlori (¢ox enerji sorfi, xammal itkisi vo
s.) vardir [4].

Isin mogsadi, ¢irkli buruq sularina xammal monbayi kimi yanasilmasidir. Sabit corayanla isloyon
xtisusi isidicilorlo reaktordaki mineralli su elektroaktivlosdirilir. Elektroaktivlosmo naticosindo
buruq suyunun igorisindo olan NaCl (natriumxlor) natrium vo xlora pargalanir. HyO (su) iso (O)
oksigen vo (H) hidrogena parcalanir. Miirokkeb fiziki-kimyavi proseslor naticasinds HCIO
(hipoxlorid tursusu) vo NaHCIO (natrium hipoxlorid) alinir. Aliman bu maddslor neft-modon
suyunun i¢arisindoki neft vo ¢irkli gqarisiglarin tomizlonmasing sobob olur. Neft-modon suyu ¢irkli
qarisiglardan tomizlondikdon sonra doymus hoddo godor HCIO vo NaHCIO ilo zonginlosir.
Reagent dediyimiz mohsul da bu sokildo omolo golir. Bu maddslerin giiclii dezinfeksiyaedici
xuisusiyyoti oldugundan alinan reagent dezinfeksiya mohsulu kimi ¢ox effektli istifado edilir. Cox
giiclii dagidict tosiro malik olan bu maddolor mineralli buruq suyunun igorisindoki ¢irkli
qarisiglan (neft, mazut, yag, kanalizasiya tullantilar1) tomizloyir. Cirkli su tomizlondikdon sonra
reaktorun i¢arisindaki mineralli buruq suyu bir reagenta gevirir.

Metodlar.

Bu yeni iisula osaslanan texnologiya vasitosilo neftin vo tullant1 yaglarin daha mohsuldar emali
gercoklosocokdir.

Bu yeni {isulla alinan yanacagin xammali 6lkomizdo kifayot qodor ehtiyati olan neftdir.
Texnologiya tamamilo yasil texnologiyalar sinifina aiddir vo tolobata uygun yerinds istehsali
mumkadndur.

IIk dofo olaraq torofimizdon yeni elektrokimyavi metodla cirkli buruq suyunu reduksiya edo
bilocok sistem icad edilmisdir. Bu sistem sabit coroyan monboayindon (9) baslonan elektrodu olan
“batch” reaktorundan (6) ibarotdir (sokil 3) Elektrod xiisusi qurulusa malik olmasi ilo normal
elektroliz elektrodlarindan forqlonir. Bu sistem uzun miiddot sabit coroyanla calisdirilmaq iigiin
quragdirilmigdir. Proses zamani ayrilan qazlar reaktorun yuxarisinda buraxilmis boslugda (3)
toplanir vo (1) ¢ixisindan xaric edilir. Reaktora ¢irkli buruq mohlulunu tokmok vo omolo golon
reagenti geri bosaltmaq {i¢iin (2) girisi islodilir. Belaki, elektrod qrafit yarimkonuslar (5), xiisusi
mineral (7) va bu pargalar1 bir-birina baglayan tutucu polad moaftillordon ibaratdir.

PAHTEI |
PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS | 33




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

REFEREED & REVIEWED JOURNAL VOLUME 19 ISSUE 08 2022

Sokil 1. Elmi layihonin laborator sinaq qurgusu: 1. Qaz ¢ixist ; 2. Elektrolit mahlullarini alave
etmok tligiin giris; 3. Qaz garisigini toplamaq {igiin bosluq; 4. Soyuducu suyun ¢ixist; 5. Qrafit
yarimkonuslar 6. Reaktor (batch); 7. Mineral (klinoptilolit-kvars); 8. Soyuducu suyun girisi; 9.
Sabit coroyan monbayi.

Reaktorun igorisindo olan bu moftillor hom do elektriki katoda Gtiiron naqil soklindo islodilir vo
elektrolit mohluluna tomasini ongsllomak {iiciin izolyasiya edilmisdir. Elektrolit mahlul yalniz
grafit yarimkonuslar vo mineralla kontakt halindadir. Elektrodun katod vo anod qismi
klinoptilolit-kvars (7) minerali vasitasilo bir-birindon ayrilmisdir. Mineral xiisusi miigavimati vo
dayaniglilig1 olmasi ilo forglonir. He¢ bir dagilma miisahido olunmadan uzun miiddst islomo
qabiliyyotino malikdir vo katalitik tosir gostorir.

Bu sistem tigiin grafit elektrod, superkeg¢irici polimerlo ovoz edilmisdir. Bu zaman gaz garisiginda
karbohidrogen toromolorinin ¢ixim faizinin ciddi sokildo azaldigi miisahido edilmisdir. Suyun
parcalanmasindan alinan hidrogenin vo oksigenin mol nisbati normal elektroliz prosesindo 2:1
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sokilindadir. Bizim toklif etdiyimiz prosesdo oksigenin miqdarinin ciddi sokilde azalmasi onu
gostorir ki, ayrilmis hidrogen karbonla reaksiyaya girorok iizvii maddolora ¢evrilir. Clizi sorbast
oksigenin oldugu bu qaz qarisig1 ideal bir yanacaq kimi istifads edils bilor.

1|Govda 1 adad

2|Soyutma sistemi 3 adad

3|Seffav borular 2 adad

4|Nasos 1 aded

5|Soyutma sistemina giris 1 adad

6|Soyutma sistemindan ¢ixis |1 edad

7|Nasosa girig 1 aded

8|Nasosdan gixis 1 adad

2 9[Ventilior 3 adad
10| Transformator 1 aded
11| Quzdinicilar 9 adad

12|Qaz giisg! 1 adad

13 |Monometr 1 adad
B . 14| Termometr 1 adad
- \%/ 15|Elektrik lifleri 2 adad

Sakil 2. Neftdon maye yanacaq alinma qurgusunun sxemi.

Sokil 1-don goriindiiyii kimi neftin emali qurgusu ii¢ osas hissodon ibaratdir. Birinci hisso
reaktorun igorisindo geden proseslordon ibaratdir. Ikinci hissodo (reaktorda) bas veron miirokkaob
proseslor naticasinda qizmis neft mohlulu soyudulur. Ugiincii hissodo soyudulmus neft mohsulu
yenidan reaktora tozyiq altinda injekto edilir.

Texnoloji prosesdo osason iki prinsipdon istifado edilir- Birinci sabit coroyanla calisan
aktivatorlarla reaktordaki neft mohlulu elektroaktivlosmoyos ugradilir. Bas veron miirokkab fiziki-
kimyovi proseslor noticosindo reaktordaki neft mohlulu miioyyon temperaturadok qizir.
Reaktordaki qizdirilmis neft mohlulunun {izorino anbardan soyuq (1-50C) neft mohlulu yiiksok
tozyiq ilo (40-50 atm) puskarduldr.
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Naticada hor iki prinsipin qarsiligh tesirinden neftin miirokkob maleykulyar qurulusu dagilaraq
daha yiingiil fraksiyalara ayrilir.

Yeni emal tisulu vasitesi ilo neft vo yaglarin emali yeni termindir vo neftin mévcud emali
texnologiyalarinda todbiq oluna bilor. Bu texnalogiyada optimallarin secilmosi (coroyan,
temperatur, tozyiq) vo mohsulun torkibi (qatilig, 6zliiliik) 6nomli faktorlardandir.

Miixtolif temperatur intervalinda yiiksok tozyiqlo bir-birino qarisan neft mohlulu tobagolorinds bas
veron miirokkab elektroaktivlosma prosesindon maye yanacaq mohsullari alinir. Alinan yanacaq
0z parametrlorino géro movcud maye yanacaqlarin eynisidir vo onlar1 hor bir sahado ugurla ovoz
eda bilir.

Bu texnalogiyanin osas mohsulu bir yanacaqdir. Texnalogiyanin islomasi ii¢lin lazim olan tok
sarfiyyat elektrik enerjisidir. Bildiyimiz kimi elektrik enerjisi do yanacaq hesabina alds edilir. Bu
texnalogiyanin islomosi ii¢lin Oziiniin istehsal etdiyi yan mohsul olan yanacagin yandirilaraq
elektrik enerjisine ¢evirilmasi kifayotdir. ©sas mohsul olan reagent he¢ bir xorc ¢okmadon xalis
golirdir.

ADNSU universitetindo aparilan todqgiqat islorinin noticoesi olaraq hazirladigimiz siaq
qurgusunda texnologiyada oldo edilon reagentin ¢irkli sularin tomizlonmosindo yararli oldugunu
niimayis etdirmisik.

Apardigimiz todqiqatlarla, duzlulugundan asili olmayaraq, buruq sularinin on yaxsi xammal
bazas1 olmasi daqiqlosdirilmisdir.

Miixtolif fiziki vo mexaniki tosir vasitolori ilo buruq sularin xiisusi aktivatorlarla elektro-
aktivloesdirilmesi (elektroliz prosesindon forqli) reagentin vo yanma {igiin ideal qaz qarigiginin
omolo golmosi ilo miisayat olunur.

Natica.

Ixtiranin mogsadi, ciizi enerji xarclori ilo ¢irkli buruq sularindan vo tullanti yaglardan xammal
kimi istifado edorok maye yanacaq alinmasima imkan veron texnalogiyanin yaradilmasindan
ibaratdir.

Bu {isulun osas iistlinliiyli ondan ibarotdir ki, neft vo tullant1 yaglardan birbasa maye yanacaq
alinmasinin miimkiin olmasidir.

Yaratdigimiz texnologiya ilo xammal olaraq biitiin yiiksok fraksiyali neft mohsullarindan vo
tullant1 yaglardan maye yanacaq oalds etmoak olar.

Yaratdigimiz texnologiyanin iistlinliiyii ekoloji tohliikasizliyi, torkibino asash doyisiklik etmodon,
movcud maye yanacaqlari ovoz eds bilmosidir.

Olkomizin neft sonayesindoki yiiksok ugurlari ona golocokdo genis perspektivior vood edir.
Azorbaycanin neft resurslart kifayst qodordir, lakin, samaeraliliyi artirmaq {igiin neftin emalinda
yeni tisullar tadbiq olunmalidir.

Toklif etdiyimiz yeni texnologiya 6lko iqtisadiyyatina boyiik tohvolor veracok. Golocokdo artan
enerji tolobatini tomin edocok vo olava golir qaynaqlart olds edilocokdir.

Istehsal texnologiyasi sado vo az xorc tolob edir. Xammali asan oldo edilobilon vo ucuz
oldugundan mohdudiyyatsiz istehsal imkani var.

ADNSU universitetindo yeni lisulun sonayeyo todbiq morholosino qgodor todqiqat islori
yekunlagsmisdir.

Goriilon islorin  yekun morholosindon sonra neftlo ¢irklonmis buruq sularindan ekoloji tomiz
reagentin alinmasi masolosi 6z hallini tapmis olacagq.
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PE3IOME

[Ipenmaraemblii  coco0 OTHOCHTCS K oOmactu HedTenepepaObOTKH | TpeIHa3HA4YeH IS
U3BJICUCHHS KUAKOTO ToruimBa u3 Hedtu. C HOBOW TEXHOJOTHEW BCe BHBI TOIJIMBA OyIyT
noxydeHsl Oonee 3¢p¢dexTuBHO. OCHOBHBIMH HMCTOYHHKAMH CBHIPBS, HMCHOJB3YyeMOTO B 3TOU
TEXHOJIOTUH, SIBIISIOTCS HEPTh M OTpabOTaHHBIE Macija. TeXHOJNOTHs, OCHOBaHHAs Ha METOJE,
SBJISIETCSI TIOJTHOCTHIO HMHHOBAI[MOHHOM M HE HMeeT aiubTepHAaTHBBL. OCHOBHBIM NPHHIUIIOM
paboThl TEXHOJIOTUM SIBJSIETCS SJIEKTPOAKTHUBAIIUMS Macell M CMa30K pa3HOM TeMIeparypsl H
KOHILIEHTPALIUH ITyTeM HarHeTaHHsI PYT ApyTa MOJ BBICOKUM JTaBICHHEM.

Oxupaercsi, 4YTO YTWIM3ALMsA CTOYHBIX BOJ CTaHET TJOOAIbHOW mpobieMoil HedTsHON
IPOMBIIUICHHOCTH. DTOT BOMPOC OY/ET pelIeH C MOMOIIBI0 TEXHOJIOTHH, KOTopasi OyJeT co3iaHa
Ha OCHOBE IPEJCTAaBISEMOr0 HAaMH MeTo/a. B 3TOW TEXHOJIOTUH HCIIOJIb30BAaHUE 3arpsi3HEHHbIX
CTOYHBIX BOJ B KQUeCTBE CBHIPHS MO3BOJIUT MPOU3BOIUTH KaK HOBBIM MPOMYKT, TaK U TOIUIMBO B
KadyecTBe MOOOYHOro MpoIyKTa. UeM BbIlIe 3arpsI3HEHHOCTD ChIpbs (Ipsi3Has OypoBas Boja), TEM
00JIbIIIE KOJTMYECTBO MOTy4aeMOro TOILUINBA

B cratbe ommcaH mpuHOMI pabOTHl YCTPOMCTBA, MpEeIHA3HAUEHHOTO IS MOJYYEHHS HOBBIX
BHUJIOB 9KOJIOTHYECKH YHCTHIX PEareHTOB U3 CTOYHBIX BOJ .

JUise BNEeKTPOaKTUBAILIMKM BOJIBI BHYTPH PEAKTOpa HCIIOJIB3YIOTCS CIIEIUAIbHBIE HarpeBaTesu
(axtuBaropsl). IlomuMoO HarpeBa BOABI, aKTHBATOPHI ITOCTOSHHOTO TOKAa BBI3BIBAIOT B BOJE
pa3uyHble THAPOXUMHUYECKHE PEAKIUHU, co3aaBast 3(p(HEKT 3IeKTPOMarHUTHBIX Oypb.

B oTimume oT KI1acCHYecKOro 3JEKTPOJIN3a aKTUBATOP MOXKET paboTaTh B HEUTpaIbHOU cpefe 0e3
ANIEKTPONPOBOTHOCTH. CKOJIBKO ObI 3JEKTPOIHEPTHH HE TPATWIOCh Ha paboTy aKkTUBAaTOpa Ha
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OOBIYHOM BO3J1yXe, 3TO MOTPeOJICHHE HE MEHSETCS JaXe B CAMOM >KECTKOW MUHEpPAIIbHOW BOJE.
Takum 00pa3oMm, OSTOT HOBBIH METOJl MOXET OBITh WCIOJB30BaH I TPeoOpa3oBaHUS
CHJIBHOCOJICHOH MHHEPaJIbHON BOJIBI B TIOJIE3HBIN peareHT ¢ HU3KUM MOTPeOICHHEM YHEPTUH.

B npombiliuieHHOM BapuaHTe TEXHOJOTMM K NMPUHIUIY pabOThl JA00aBJIEH METOJ HarHeTaHus
XOJOAHON BOABI MOBEpX Tropsdeld. JloGaBieHue 3TOro Meroja YBEIWYMBAET WHTEHCUBHOCTD
MIPOLIECCOB, MMPOTEKAIOIINUX B PEAKTOPE.

KiwueBble cioBa: cblpbe, TOIUIMBO, He(PTh, 3aKayka, HOBBIM CIOCOO, SHEPreTHKA,
MPOMBIIIJIEHHOCTD, 3JIEKTPOAKTUBALIMS, O€30TXOIHOCTD.
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ABSTRACT

The article examines the amount of oil saturation in the Gunashli field, which is part of the
Absheron oil and gas region, and analyzes various two- and three-dimensional models of
geological section.

The purpose of the study is aimed to determine the values of the oil saturation coefficient in the
reservoir layers, which is one of the petrophysical quantities. The intermediate range of this
quantity has been determined.

Determination of petrophysical quantities of reservoir layers of Gunashli field has been
considered in various research works. These studies were conducted during exploration in the
field, as well as during the drilling of production wells. In the mentioned periods, the research
work was applied with the programs and approaches used at that time.

In the article, the programs and approaches used in recent times have been applied to the
geophysical data of the Gunashli field and the accuracy of the obtained results has been increased.
Keywords: petrophysics, oil and gas saturation, rock, reservoir, correlation

Introduction.

The solar structure was first identified as a result of seismic surveys conducted in the years of
1958-1963. The field is located in the deep shelf zone of the Azerbaijani sector of the Caspian
Sea, 120 km east of Baku, and varies between the depths of the sea (80-300 m). The field is 12.5
km long and 4 km wide. The structure has a complex tectonic structure: it is divided into
numerous tectonic blocks with three longitudinal and several transverse faults from north-west to
south-east. The tectonic blocks are of different sizes, and the amplitudes of displacement of the
layers along the fault lines vary from 20-50 m to 100-120 m. The solar field has a brachianticlinal
structure and is complicated by tectonic faults [1,5].

According to the intermittent stratum (FLD), which is considered to be the main base horizon, the
field consists of an asymmetrical brachianticlinal structure extending from north-west to south-
west, with a south-west angle of 30-35 ° and a north-east angle of 20-25 °. The field area is
divided into 15 tectonic blocks with longitudinal and transverse fractures, which is shown in
Figure 1 in the three-dimensional structural model of the Gunashli field [2].
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Figure 1. Three-dimensional structural model of the Gunashli field

Objective.

In order to determine the perforation intervals in order to master the break and tower strata, it is
necessary to get an idea of the saturation of the reservoirs in the designed wells. From this point of
view, the oil and gas saturation of the formation is determined based on the results of lateral
logging and induction logging in the field. This parameter indicates the ratio of the oil and gas
saturated part of the formation to its total volume. To study the distribution of the values of the
calculated parameters, histograms (Figure 2), a two-dimensional model of saturation coefficient
(Figure 3), a two-dimensional comparison model with neighboring wells for tracking along
stratigraphic intervals (Figure 4) and three-dimensional characteristics of stratum volume model is
built. (Figure 5)

As can be seen from the histograms constructed for the wells in the study area, the values of oil
and gas saturation parameter above 0.5 in wells G1, G2, G3 are 4.1%, 13.7%, 13.4%, respectively
(Figure 2).

| PAHTEI
| 40 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




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

PAHTEI

REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

-
VOLUME 19 ISSUE 08 2022

Figure 2. Well histograms for oil and gas saturation parameter: a - well named G1, b - well
named G2, ¢ - well named G3.

Methods.
The distribution of oil saturation coefficients by field can be characterized as follows: the highest

value is around well G-2 and is equal to 0.659; the mean value (> 0.52) is around well G-3 and
should be noted that it is located in the middle of the area from west to east; the lowest value is
recorded around well G-1 (0.455) at the site boundary in the north, in some parts in the center, and
at the southern boundary of the site. The results of the study show that the main oil-saturated area
is located in the center from west to east, but covers a certain part of the field.

According to the research, oil saturation in the separated porous, reservoir zones is available in the
following ranges (Table 1).
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Table 1. Saturation of the collector layers of the research object

Depth Oil saturation coefficient Saturation

3889-3891 0.21-0.30 Saturated with water
3903-3908 0.20-0.29 Saturated with water
3925-3953 0.23-0.29 Saturated with water
3988-3995 0.24-0.30 Saturated with water
4008-4015 0.21-0.28 Saturated with water
4028-4047 0.22-0.27 Saturated with Oil-Gas
Particularly sandy intervals for Well named G2, m

3428-3433 0.20-0.30 Saturated with water
3438-3442 0.22-0.29 Saturated with water
3522-3524 0.23-0.30 Saturated with Oil-Gas
3528-3532 0.22-0.30 Saturated with water
3538-3570 0.20-0.30 Saturated with Oil-Gas
Particularly sandy intervals for Well named G3, m

3562-3615 0.21-0.30 Saturated with water
3590-3595 0.22-0.31 Saturated with Oil-Gas

As can be seen from the analysis of the two-dimensional model of oil and gas saturation, mainly
the heel part of the Gala formation can be considered oil and gas saturated. The remaining parts
are mainly marked as water-saturated layers. This shows that all stratigraphic units of the Kalin
Suite (KS) layer group KS-2, KS-3, KS-4 should be studied in detail.
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Figure 3. Variation of oil and gas saturation coefficient alongside stratigraphic boundaries.
Symbols: Sab - Sabunchu Productive Series (SaPS) , V - V horizon, VI - VI horizon, VII - VII
horizon, VIII - horizon, IX - IX horizon, X - X horizon, FLD — Pereriva Suite (PS)
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Figure 4. Variation of oil and gas saturation coefficient alongside stratigraphic boundaries.
Symbols: QUG - Nad-Kyrmaky Clay Suite (NKCS), QUQ — Nad-Kyrmaky Sand (NKSS), QD -
Kyrmaky Suite (KS), QAD - Pod-Kyrmaky Suite (PKS), QALD - Kalin Suite (KS)
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Figure 5. Three-dimensional spatial model of oil and gas saturation coefficient: a - top view of
the model. b - bottom view of the model.

In most cases, rocks have hydrophilic properties under normal conditions. Hydrophaobic collectors
are rare. In fully hydrophobic reservoirs, the oil and gas saturation is equal to one unit. In other
cases, the collectors always contain a certain amount of water, which is characterized by the
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coefficient of water content. Aquatic coefficient characterizes the sum of closed and free water in
the volume of the layer[4].

In layers with pores rich in produced water, the specific electrical resistance is relatively low. This
is due to the high salinity of produced water and, consequently, the high electrical conductivity. In
oil-rich strata, oil is characterized by high specific resistance due to its low electrical conductivity.
These features are the basis for determining the oil and gas saturation of the formation according
to electrical logging data [3,4].

a) North

b) South
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d) West

Figure 6. View of the three-dimensional spatial model of oil and gas saturation coefficient from
different angles. a - south, b - north, ¢ - east, d - west.

Conclusion.

1.In the wells drilled in the same block of the Gunashli field, the boundaries of strata and
stratigraphic cross-section were specified in the section along the wellbore according to the
methods of geophysical research.
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2. Based on the obtained results, a correlation scheme and at the same time a three-dimensional
structural model of the research area were constructed.

3. Based on the results of lateral logging in the field, oil and gas saturation was calculated on the
basis of this parameter and the distribution of the calculated parameter values was studied on the
basis of the histogram.

4. On the basis of the established two-dimensional and three-dimensional models, oil-saturated
intervals as well as perspective areas along the volume of cross-sectional strata were determined.
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GUNOSLI YATAGINDA MOHSULDAR QAT COKUNTULORINDO
NEFTDOYUMLULUGUN TODQIQI VO MODELLOSDIRILMOSI
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XULASO

Mogalodo Abseron neftli-qazli rayonunun tarkib hissasi olan Giinosli yataginda neftdoyumluluq
komiyyati arasdirtlmisdir vo geoloji kasilis tizro mixtalif iki vo Gg¢dlcili modellar tortib edilorok
tohlil edilmisdir. Todgiqatin moqgsadi petrofiziki komiyyatlordon biri olan neftdoyumluluq
omsalinin yatagin kollektor laylarindaki giymatlorinin toyin edilmasidir. Bu komiyyatin araliq
diapozonu muoayyanlosdirilmisdir. Giinoasli yataginin kollektor laylarin petrofiziki kamiyyatlarinin
toyini mixtolif todgiqat islorinds baxilmisdir. Bu todgigatlar yataqda kosfiyyat zamani, hamginin
istismar quyulart qazildiqda hoyata kegirilmisdir. Qeyd edilon dovrlards tadgiqat islori 0 dovrds
istifads edilon program vo yanasmalarla tatbiq edilmisdir. Magaloda son dévrlords istifads edilon
programlar vo yanagmalar Giinosli yataginin geofiziki molumatlarina totbiq edilmisdir vo alinan
naticalarin daqiqliyi artirtlmigdir.

Acar s0zlari: petrofizika, neft-qaz doyumlulug, stixur, kollektor, korrelyasiya
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PE3IOME

B craree paccmarpuBaeTcs BeIMYMHA HE(TEHACHILEHHOCTH MECTOPOXAEHHS [ IoHamuy,
BXOJISIILIETO B COCTaB AOIIEPOHCKOT0 HE(TEra3oHOCHOTO paifioHa, U aHAIM3UPYIOTCS pa3IHYHBIC
IBYX- W TpEXMEpHBIE MOJENN TEOJIOTHYECKOTo paspesa. llempro wuccienoBaHus —SBISETCS
orpeneieHne 3HaueHUH KoddduuueHTa He(TEHACHILIEHHOCTH, OAHOM M3 NEeTpOo(PU3MUECKUX
BEJIMYMH B IUIACTax-KoJulekTopax. OmnpeneneH NPOMEXYTOYHBIM HANa30H ATOW BEIUYMHBI.
Omnpenenenue neTpohU3NIECKUX BETUYMH KOJUIEKTOPCKUX IIACTOB MeCTOpoxaeHus [toHanum
paccMaTpuBalIOCh B Pa3IMYHBIX HCCIENOBATEIbCKUX paboTtax. J[laHHble uCCIen0BaHUA
HPOBOAMINCH TIPHU Ppa3BEIKEe MECTOPOXKACHUH, a Takke Hpu OypeHHH JKCIUTyaTallMOHHBIX
CKBaXHH. B yka3aHHbIE MEpPHObI UCCIEAOBATENBCKON pabOThl HCIIOIB30BAINCH MPOrPaMMbI U
HOAXO/IbI, IPUMEHSBIINECS B TO BpeMs. [lociennue mporpaMmsl U MMOJIXO/IbI, HCTIOIB30BaHHBIC B
CTaTbe, ObUIM NMPUMEHEHBI K TeO(PU3NUYECKUM JaHHBIM MECTOpPOXKACHHUs [ToHAluM U MOBBIIICHA
TOYHOCTH TTOJTyYEHHBIX PE3YJIbTaTOB.
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STUDY OF THE NEW COMPOSITION ON THE RHEOPHYSICAL
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ABSTRACT

It is known that currently the oil extracted from oil wells is mainly characterized by high freezing
temperatures and high viscosity. Thus, the value of the freezing point and viscosity of oil depends
on the percentage and ratio of asphaltene-resin-paraffin components in a single composition.
Therefore, it is one of the top priorities to determine the physical and chemical characteristics of
each oil produced individually and to study the dependence of the value of these indicators on
temperature and the effect of depressant additives. For this reason, based on the above, the
physical and chemical properties of high paraffin oil samples were studied in the laboratory and
the effect of temperature and the new composition on the value of these parameters was studied.
Laboratory studies were conducted in the following sequence and important results were obtained.
Thus, changes in the density, surface tension coefficient, kinematic and dynamic viscosity of a
high paraffin oil sample in the temperature range of 293.15- 343.15K were studied. It was found
that a 50K increase in temperature reduces the density of the oil sample by 2.83%, the surface
tension coefficient by 13.2%, the kinematic viscosity by 88.7% and the dynamic viscosity
coefficient by 79.4%, and the thermal expansion coefficient by 86.9% . For the first time, a new
composition was prepared from Difron-4201 and MARZA-2 reagents and its effect on the rheo-
physical properties of high paraffin oil at different temperatures in the laboratory was studied. It
was found that "Difron-4201" + MARZA-2 = 70:10 reduces the value of rheo-physical parameters
of high paraffin oil due to the effect of 800 g / t concentration. It only changes the density of the
oil to a very small extent. During the effect of the new composition on the freezing point of high-
paraffin oil, it was found that the freezing point decreases as the concentration increases. The
largest decrease was in the amount of 700 g / t of reagent. In this case, the freezing temperature of
the oil drops from + 12°C to + 2°C.

At present, our republic is one of the developed countries in the oil industry. Therefore, the study
of the rheo-physical and chemical properties of oil extracted from various fields and the process
of transporting them through pipelines is one of the priority issues facing oil engineers.

Currently, the percentage of asphaltene-resin-paraffin components in the dispersed oil system
produced from oil wells is increasing. The increase in the amount of such components in the
dispersed oil system creates problems by making it difficult to extract, prepare and transport. Oils
of this composition belong to non-Newtonian fluids and are characterized by high freezing point
and high viscosity. During pipeline transportation, when the temperature drops close to the
freezing point of the oil, it becomes viscous due to the formation of oil deposits, and as a result,
the flow process becomes more difficult.

Keywords: MARZA-2, Difron-4201, high paraffin oil, dynamic and kinematic viscosity, surface
tension coefficient, freezing point, density, composition.
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YENI KOMI.’OZiSiYAN.IN. Yi‘JKsaI;PARAFiNLi NEFTIN REOFIiZIKi
XASSOLORINO TOSIRININ TODQIQI

Qasimzada Aysel
Qaz-Neft modon fakultasi, “Neftin, gazin naqgli vo saxlanmasi1” kafedrasinin asisstenti, Azorbaycan Dovlat Neft vo
Sanaye Universiteti. E-mail: gasimzade92@inbox.ru

XULASO

Hazirda neft quyularindan c¢ixarilan neftlor osason yiiksok donma temperaturu vo yiiksok
ozlilliyii ilo xarakterizo olunur.Hasil olunan neftlorin belo bir xatrakteristikaya malik olmasi
onlarin torkib komponentlarindon irali golir. Neftin torkibinds geyd olunan komponentlorin faiz
miqdar artdigca onun reofiziki parametrlorinin giymati artir vo bu da 6z névbasinda neftin hasili,
y1gilmasi , saxlanmasi va nagli proseslorinds mirokkablogsmalor yaradir.Ona gora do quyulardan
hasil olunan har bir nefto fordi yanagmagqla onun fiziki-kimyavi xarakteristikasini diizgiin tayin
etmok va bu gostaricilorin giymatinin temperaturdan vo depressor asqarlarin tasirindon asililigini
Oyronmoak on prioritet mosalalordon biridir. Qeyd olunanlara osaslanaraq yiksok parafinli neft
nlimunasinin laboratoriya soraitindo fiziki-kimyavi xassolori todqiq olunmus vo homin
parametrlorin giymatino temperaturun va yeni torkibli kompozisiyanin tasiri Oyronilimisdir.
Laboratoriya todgiqatlar1 asagidaki ardiciligla aparilaraq miithiim naticalor alds edilmisdir. Bels ki,
293,15- 343,15K temperatur intervalinda yiiksok parafinli neft nimunasinin sixliginin, sathi
gorilmo omsalinin,kinematik vo dinamik 6zlullylnin doyismoasi todqiq edilmisdir. Mioyyan
edilmisdir ki, temperaturun 50K artmasi neft numunasinin sixhigini 2,83%, sothi gorilmo
omsalin1 13.2 %, kinematik 6zIultyu 88,7% va dinamik 6zIulik amsalini  79,4%-o qodor azaldir
istidon genislonmo omsalini iso  86,9% artirir. ilk dofo olaraq “Difron-4201” vo MARZA-2
reagentlorindon yeni kompozisiya hazirlanmis vo onun laboratoriya soraitindo miuxtalif
temperaturlarda yiksokparafinli neftin reofiziki xassolorino tasiri todqiq edilmisdir. Yeni
kompozisiyanin yiiksokparafinli neftin donma temperaturuna tosiri zamani miioyyan edilmisdir ki,
qatiligr artdigca donma temperaturunun azalmasi miisahide edilir. On ¢ox azalma iso reagentin
700q/t migdarinda bas vermisdir. Bu zaman neftin donma temperaturu +12°C-don +2°C-ys diisiir.
Acar sozlor: MARZA-2, Difron-4201, yiiksokparafinli neft, dinamik va kinematik o6zliiliik, sathi
gorilmo omsali, donma temperaturu, sixliq, kompozisiya.

Giris.

Hazirda respublikamiz neft sonayesi inkisaf etmis Olkolordon biridir. Ona goro do miuxtolif
yataglardan hasil olunan neftlorin reofiziki-kimyovi xususiyyatlarinin todqigi vo onlarin boru
komoarlarila nagli prosesi neftci mihondislor qarsisinda duran prioritet masalalordon biridir.
Hazirki dovrds neft quyularindan hasil olunan dispers neft sistemindo asfalten-gatran-parafin
komponentlorinin faiz miqdar1 artmaqdadir. Belo komponentlorin miqdarinin dispers neft
sisteminds artmasi onun hasilini, naglo hazirlanmasint va naglini ¢atinlogdirmoklo problemlor
yaradir. Bu ciir torkibli neftlor geyri-nyuton mayelors aid olmagla yiuksok donma temperaturu va
yuksok o6zlluyl ilo xarakterizo olunur. Boru kamoari il nogql zamani temperaturun neftin donma
temperaturuna yaxin aralifa enmosi zamani neft ¢Okiintiilorinin yaranmasi ilo olagodar olaraq
ozliiliik atir vo naticads axin prosesi ¢atinlogir. Bazi hallarda suratli parafingkma zamani naglin
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tam dayanmasi bag verir [1-3]. Neft sonayesi 6lkolori avadanliglarin daxili sothinds toplanan neft
cokiintiilorinin qarsisinin alinmasi vo ya onlarin tomizlonmasi {ligiin kiilli miqdarda vosait sorf edir.
Muasir dovrds yiksok parafinli neftlords neft cokuntilarine garsi coxlu sayda texnoloji todbirlor
Vo Usullardan istifads olunur. Bu ciir iisullara neftin qizdirilmagla nagl edilmasini,hidroétirmoni,
termiki emali,neftin qazla doymus halda noagli, muxtalif sathi aktiv maddo mohlullarin1 slava
etmoklo vo homginin fiziki tosir tisullarin1 misal gostormok olar. Lakin hazirda diinya neft
sonayesinds iqtisadi vo totbiq baximindan on samarali Gsul kimyavi reagent olan depressor
asqarlardan istifadadir. Depressor asqarlar yiiksok parafinli neftlorin axiciligini onlarin donma
temperaturundan daha asagi temperaturlarda saxlamaga vo hamginin boru komorlari vo digor
avadanliglarin daxili sathinds asfalten-gatran-parafin ¢okintilorinin toplanma sirstini oldugca
asagl endirir. Qeyd etmok lazimdir ki, depressor asqarlardan srifado 0Usulunun spesifik
xususiyyatlori vardir. Bels Ki, istonilon depressor asqar istonilon nefto effektiv tosir gostara bilmir.
Ona goro do hor bir neft vo ya neft qarisigi tigin effektiv tosiro malik depressor asqarlarin
secilmasi yalniz ¢oxlu sayda laboratoriya todgigatlarinin aparilmasi ilo mimkundir. Laboratoriya
tocribalorindan alinan naticaloro asasen depressor asqarin sorf normasini toyin etmok mumkin
olur [4- 11].

Maqsad.

Yuxarida sadalananlara osaslanaraq yiiksok parafinli neft niimunoesinin laboratoriya goraitindo
fiziki-kimyovi xassalorina vo reoloji parametrlorino yeni hazirlanmis kompozisiyanin tosir
effektinin 6yronilmasindon ibaratdir.

Metodlar.
Codval 1.-do laboratoriya soraitindo todqiq olunan neft niimunosinin fiziki-kimyovi

xarakteristikasi verilmisdir.

Cadval 1. Yiiksak parafinli neftin fiziki-kimyovi xarakteristikas1

Ne Gaostoricilor Komiyyat Toyin tisulu

1 Sixliq 20 °C, kg/m® 973,8 T'OCT 3900-85
2 Ozliluk 20 °C, mP-san. 24458 I'OCT 11851-85
3 Mexaniki garisiglarin midari, kiit. % 453 T'OCT 6370

4 Qatranlarin miqdart, kiit. % 9,3 T'OCT 11851-85
5 Asfaltenlorin migdari, kit. % 0,2 T'OCT 11851-85
6 Parafinlarin miqdar, kit. % 12,6 I'OCT 11851-85
7 Donma temperaturu, °C +12 I'OCT 20287-91
8 Korroziyanin siirati, g/m? -sat 39 roCT

Tadgiqat tglin gotiiriilmiis Bulla-doniz neft niminasindan istifado edilmisdir. Neftin fiziki-
kimyovi xarakteristikasindan goriindiiyii kimi, todqiq olunan neft yuksok parafinlidir vo yiksok
donma temperaturuna malikdir.

Yiksok parafinli neftin fiziki parametrlorindon olan nisbi sixligir piknomektrik iisulla, donma
temperaturu iso molum metodikaya uygun toyin edilmisgdir [12]. Malum metodika neftin donma
temperaturunun tayininds digear Usullarla migayisads mioayyan ustiunliklara malikdir. Belo Ki,
donma temperaturunun miayyan edilmasi zamani Yyuksok parafinlineft nimunasi temperatur
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emalina moruz galmir. Lakin, TOCT Uzra donma temperaturunun misyyan edilmasi prosesinda
neftin 50°C-ya godor qizdirilmas: tadgiq edilon neftlorin reoloji xassalorinin xeyli pislosmosina
Qgotirib ¢ixarir.

Neftin torkibinds asfalten-gatran-parafin komponentlorin miqdari,eyni zamanda neftin donma
temperaturu mivafiq TOCT standartlarina asasan toyin edilmisdir [12].

Laboratoriya soraitindo Rusiya Federasiyasmin “IKOS” firmasmin istehsali olan “Difron-4201”
depressor asqarindan vo sonayedo yerli xammallar osasinda istehsali miimkiin olan MARZA-2
reagentindon istifado etmoklo  “Difron-4201"+ MARZA-1=70:10 nisbotindo kompozisiya
hazirlanmig vo neftin fiziki-kimyavi va reoloji gostoricilorina tosiri todqiq edilmisdir. Yiiksok
parafinli neftin reoloji parametrlorinin toyininds “Reotest-2” firlanma viskozimetrdon istifado
edilmisdir. [13-15].

Naticalar va onlarin muzakirasi.

Atmosfer tozyiginds laboratoriya soraitinds yiksak parafinli neftin reofiziki parametrlarinin
temperaturun va yeni kompozisiyanin tasirindon necs doyisdiyi tadqiq edilmisdir. Cadval 2-do
293,15-343,15K temperatur intervalinda tadqiq olunan neft nimunasinin sixliginin, sothi garilma
omsalinin, kinematik vo dinamik 6zliluk kimi parametrlarin giymatlorinin doyismasi verilmisdir.

Cadval 2. Neft nimunasinin reofiziki parametrlorinin temperaturdan asililigi (reagentsiz)

T.K p107%, m?/san | p, mPa- san p. kq/m? &, mN/m
293,15 24,45 238 9738 2742
303,15 16,35 12,6 968,9 26,65
313,15 11,20 105 961,3 25,72
323,15 7,96 8,8 957,8 25,01
333,15 5,18 6,7 9516 24,39
343,15 2,76 4,9 946,2 23,81

Codval 2-do verilmis giymatlordon molum olur ki,temperaturun 293,15K-don 343,15K-o godor
doyismasi yuksok parafinli neft nimunasinin reofiziki parametrlorinin giymatlorins tosir edir. Belo
Ki, todqgiqat prosesi zamani1 temperaturun 50K doyismasi tadgiq olunan neft niimiinasinin sixligimni
2.83%, sathi gorilmo amsalin1 13.2 %, kinematik 6zlultyu 88.7% vo dinamik 6zIulik amsali iso
79.4% -5 qodor azaldr.

Tadgiq olunan neft nimunasinin hacminin istidon genislonma omsalina temperatur doyismasinin
tasiri tadqiq edilmis, alinmis naticalor codval 3.-do verilmisdir.

Cadval 3. Neft niimunosinin hocmin istidon genislonmo omsalinin temperatur doyismosindon
asililig1 (reagentsiz)

T.K 293,15 303,15 313,15 323,15 333,15 343,15
a. - 106K-* | 5726 668,2 765,4 866,83 966,7 10705
.
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Coadval-3-don gorundiyd kimi, ylksok parafinli neft nimunoasinin istidon genislonma omsali
temperaturla diiz mitonasibdir. Belo ki, temperatur artdiqca neftin istidon genislonmo omsalinin
giymati do artir. Bunu temperaturun artmasi ilo neft komponentlorinin molekullarinin lokal
nizamli qurulus yaratmaq Xassasinin azalmasi ilo osaslandirmaq olar. Aparilmis tocrubalorin
naticalorindon mioyyan edilmisdir ki, temperatur artdiqca neftin fiziki parametri olan sixligi
azalir. Bunu onunla izah etmak olar ki, temperaturun artdigca neft molekullar1 arasinda mosafo do
artir vo yekunda neftin hocmin istidon genislonmo amsali da todrican artir.

Yuxarida yiksok parafinli neftin sadalanan parametrlorino laboratoriya soraitindo hazirlanmig
“Difron-4201” +MARZA-2=70:10 torkibli yeni kompozisiyasinin tasiri todqiq edilnisdir.
Tocrlibs sinaglar1 {igiin yeni torkibli kompozisiyanin 700q/t gatiligindan istifads edilmisdir.
Codva.4-do yeni kompozisiyanin yiiksok parafili neftin sixligina, sothi gorilmo omsalina,
kinematik vo dinamik 6zluluklarine tasirinin naticalori verilmisdir.

Cadval 4. Neft niimunasinin reo-fiziki parametrlorinin temperaturdan asililigi (reagent slavo
edilmis halda)

T.K i, mPa - san 7, 107% m?/san | p. kq/m3 &, MN/m
20315 20,61 21,00 958.6 2532
303,15 9.85 10,60 952.4 24.94
313,15 7.46 8,00 946.1 23,33
32315 6,75 6,28 9405 22,74
333,15 5,43 5,67 9263 24,92
34315 4,06 417 918.2 22,51

Toacribadon alinmis naticalordon malum olur ki, yeni kompozisiyanin 700 g/t miqdar yiiksok
parafinli neftin reo-fiziki parametrlarinin gqiymatini azaldir. Yalniz neftin sixligini ¢ox kigik hadda
doyisir.

Homginin yeni hazirlanmig kompozisiyanin tadqiq olunan neft nimunasinin istidon genislonma
omsalina tasiri do 6yronilmisdir. ( cadval.5).

Cadval 5. Neft nlimunasinin hacmin istidon genislonmo omsalinin temperatur doyismosindon
asililig1 (reagent alavo edilmis halda)

T,K

293,15

303,15

313,15

323,15

333,15

343,15

a, - 10°K T

565,4

637,9

710.5

787,3

869,8

952,2

Yeni kompozisiyanin neft niimunasinin donma temperaturuna tasiri laboratoriya soraitinds todqiq
edilmigdir. Bu zaman kompozisiyanin 200,300,500 vo 700 g/t gatiligindan istifado edilmisdir.
Toacrliba zamani alinan naticalor sokilds 6z oksini tapmisdir.
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Sakil. Yiiksak parafinli neftin donma temperaturunun kompozisiyanin qatiligindan asililigi

Sokildon goriindiiyii kimi, kompozisiyanin qatiligi artdiqca yiiksokparafinli neftin donma
temperaturu ardicil olaraq azalir. Belo ki, 200 g/t miqdar1 neftin donma temperaturunu +12°C-dan
+10°C-9, 300 g/t-da +12°C-don +7°C-y5,500 g/t-da +12°C-don +4°C-9, 700 g/t-da +12°C-dan
+2°C-ya kimi asag1 diisiir. Beloaliklo, mioyyan edilmisdir ki, yeni kompozisiyanin optimal qatiligi
700 g/t-dur.

Natica.

1.293,15-343,15K temperatur intervalinda yiiksokparafinli neft nimunosinin sixligimnin, sothi
gorilma omsalinin,kinematik vo dinamik 6zlullylnin doyismoasi todqiq edilmisdir. Miioyyan
edilmisdir ki, temperaturun 50K artmasi neft numunosinin sixligini 2.83%, sathi gorilmo
omsalin1 13.2 %, kinematik 6zluluyd 88.7% vo dinamik 6zlulik amsalini isa  79.4% -o godor
azaldir , istidon genislonma amsalini isa 86,9% artirir.

2.1k dofa olaraq “Difron-4201” vo MARZA-2 reagentlorindon yeni kompozisiya hazirlanmis va
onun laboratoriya soraitinde muxtalif temperaturlarda yiiksokparafinli neftin reo-fiziki xassalorino
tosiri todqiq edilmisdir. Molum olmusdur ki, “Difron-4201” +MARZA-2=70:10 torkibli
kompozisiyasimin 700 g/t gatiliginin tosirindon ylksok parafinli neftin reo-fiziki parametrlarinin
giymati shomiyyatli doracads azalir vo yalniz neftin sixligini ¢ox kigik hadds doyisir.

3.Yeni kompozisiyanin yiiksokparafinli neftin donma temperaturuna tosiri zamani miioyyan
edilmisdir ki, kompozisiyanin qatilig1 artdigca donma temperaturunun azalmasi miisahido edilir.

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




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

PAHTE!I

REFEREED & REVIEWED JOURNAL VOLUME 19 ISSUE 08 2022

E-ISSN: 2674-5224

On ¢ox azalma ise reagentin 700q/t miqdarinda bas vermisdir. Bu zaman neftin donma
temperaturu +12°C-don +2°C-ya diisiir.
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PE3IOME

W3BecTHO, 4TO B Hacrosmiee BpeMs He(Tb, J0ObIBaeMast U3 HE(TAHBIX CKBAKUH, B OCHOBHOM
XapaKTepU3yeTcsl BBICOKUMH TEMIEpaTypaMu 3aMep3aHus U BBICOKOH Bs3KOCThbIO. [loaTomy
OJHOW M3 MEepPBOOYEPEHBIX 3a]au SABISETCSA OIpeneseHre (PU3NKO-XUMUUYECKHX XapaKTEPUCTHK
KaX/I0T0 MPOM3BOJAMMOIO Macjia B OTIEJBHOCTH M HM3Y4YEHHE 3aBHCHMOCTH BEJIMUYMHBI 3TUX
[IOKa3aTesle OT TeMIlepaTypbl M JEUCTBUA ACIPECCOPHBIX Ipucanok. I1lo sroi nmpuumHe, Ha
OCHOBAHMUHU U3JI0)KEHHOI0, B J1a0OPATOPHBIX YCJIOBUAX OBLUIM M3Y4eHbl (PU3MKO-XMMUYECKHE
CBOMCTBa 00pa3loB BBHICOKONApa()UHOBONH HEPTH M M3YyYEHO BIMSIHUE TEMIIEPATypbl U HOBOTO
COCTaBa Ha BEJIMYMHY O3TUX HapameTpoB. JlaGopaTopHble HCCIENOBAaHUS IPOBOAMINCH B
CIIEAYIOIICH MOCIEI0BATEIBHOCTH M OBbUIM TOJYYeHBbl BaXKHbIE Pe3yJbTaTbl. Takum o0pa3om,
UCCIIEZIOBAHO  M3MEHEHUE  IUIOTHOCTH, KO3(pUIMEHTa  NOBEPXHOCTHOIO  HATSXKCHMS,
KMHEMaTHYeCKOW M JUHAMUYECKOH BSI3KOCTH 00paslia BeICOKoNapaduHOBOM He(TH B MHTEpBaie
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temrepatyp 293,15-343,15K. YcranoBneno, yto moBblieHre temneparypbl Ha SOK cHuxaer
IUIOTHOCTh oOpa3ua macna Ha 2,83%, ko3(hduIMeHT MOBEpXHOCTHOro HaTshkeHus Ha 13,2%,
KMHEMAaTUYeCKYI0 BS3KOCTh Ha 88,7% u ko3(pduumeHT nuHamMuueckod Bs3KocTH Ha 79,4%,
KO3 (GUIMEHT TEeIUIOBOTro paciiupeHus Ha 86,9% . BrepBble mpUroTOBIEH HOBBIA COCTaB W3
pearentoB udpon-4201 u MAP3A-2 u u3yd4eHO ero BIHMsSHHME Ha peo(U3NYECKHe CBOHCTBA
BBICOKONapaUHOBOW He()TH MNpH pasiIuyHBIX TeMIlepaTypax B JaOOpaTOPHBIX YCIOBUSIX.
Ycranosneno, uto «Iudpon-4201» + MAP3A-2 = 70:10 cHmkaeT 3HaYeHHE PEOPUINUECKUX
nokasarejieii BeICOKOmapaduHUCTON HedhTH 3a cyer BiusHus kouieHtpauuu 800 r/tr. b. Ilpwm
BO3/ICUCTBUM HOBOM KOMITO3UIIMM Ha TEMIepaTypy 3aMep3aHus BbICOKOmapauHOBON He]TH
ObUIO YCTAHOBJIEHO, YTO TEMIIEpaTypa 3aMep3aHUsl CHUKACTCA C YBEJIMYEHHEM KOHLEHTPALHH.
Haubosnbmee cHmwkenue npousonuio B koiuuectse 700 r/t pearenrta. Ilpum sTom Temmeparypa
3aMmep3aHus Macia nagaer ¢ +12°C go +2°C.

Kawuesbie cioBa: MAP3A-2, JTudpon-4201, Beicokonapadunucras HedTh, TUHAMUYECKAS U
KMHEMaTH4yecKas BSI3KOCTb, KOI((QUIMEHT MOBEPXHOCTHOTO HATSXKEHMs, TeMIlepaTypa
3aMep3aHus, INIOTHOCTh, COCTAB.
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ABSTRACT

As in all fields of science, in geology it is very important to study the degree of similarity or
diversity of deposits and their layers.

The similarity or diversity of the deposits should be realized using the values of their complex
parameters (collector indicators, physico-chemical properties of formation fluids, energy
properties, etc.). In this case, the field or layer is considered a multidimensional object and is
classified using specially designed models.

Classification methods play a key role in creating the geological basis of oil and gas fields.
Therefore, it is very difficult to compile development projects for each of them. Here it is
convenient to carry out geological-technological measures not in separate exploitation objects, but
in groups consisting of similar objects.

There are many methods of classification in geology. The most commonly used are cluster, factor
and discriminant analysis. In the article, with the help of cluster analysis, a grouping operation of
similar objects was carried out on the example of Kalin suite of the Darwin bank field. When
applying cluster analysis, it should be checked whether there is a relationship between the data
carrier parameters.When there is a dependence between the parameters, some errors occur as a
result of the classification.Therefore, this method can be used as an express method.

Due to the time constraints in the development of offshore fields, maximum oil must be produced
in a relatively short period of time. For this purpose, both Il and 11l impact methods should be
applied to the fields, the well network should be compacted, and it is necessary to use
mathematical methods to separate the exploitation objects at the cross-section of the field and to
separate the objects that can be developed together.

Our research objects are Darwin Bank field on the Western Absheron-South anticline line.
Tectonically, the structure of the Darwin Bank is part of the Absheron sub-zone of the Absheron-
Balkhanyan uplift zone, located in the western part of the Absheron archipelago in the Caspian
Sea. All three fields have been under development for a long time and have sufficient residual
reserves.

More than 700 wells have been drilled in the Darwin bank field. The sediments involved in the
geological structure of the field consist of lithological sand, sandstone, siltstone and clay. As a
result of the washing of the crest of the fold, the Productive Series (PS) sediments were
represented by subdivision suites - Kalin suite (KaS), Pre-Kirmaky Sand suite (PK), Kirmaky
suite (KS), Post-Kirmaky Sand suite (PKS), Post-Kirmaky Clay suite (PKC). Of these, KS and
PK are the main oil-bearing objects. The main objects are KaS, PK and KS. These strata are in

| PAHTEI
| 98 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




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

PAHTEI

VOLUME 19 ISSUE 08 2022 REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

turn divided into several horizons. The cut layer group is divided into KaS,, and GSp parts. The
upper part is not oily and the upper part is oily. GStop is divided into KaS;, KaS, and KaS3
horizons. It is a structurally complex anticline.

The functions of tectonic faults are subject to change during the development process. Declined
faults can lose their function in the oil extraction process and become conductive or vice versa.
Given the disjunctive faults in oil and gas fields and their role in fluid distribution, the study of
changes in their properties during development is brought to the fore. This feature of tectonics
must be taken into account in the development of field resources and in the preparation of the
Field Development Plan. Based on this, the article identifies the characteristics of tectonic faults
in the example of the Darwin bank deposit, which has a complex geological structure and is
characterized by numerous tectonic faults. For this purpose, the opportunities of cluster analysis
were used. It should be noted that the application of identical development systems in fields
characterized by the same type of tectonic faults is affordable and economically efficient.
Keywords: field, block, reserve, well, cluster analysis, tectonic fault

KLASTER ANALIZ OSASINDA TEKTONIK QIRILMALARIN XUSUSIYYOTLORININ
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XULASO

Neft-qaz yataqlarinda olan dizyunktiv qirilmalar vo onlarin fliiid paylanmasindaki rolunu nozars
alaraq, islonmo prosesindo doyismo xiisusiyyetlorinin dyronilmasi on plana ¢okilir. Bu baximdan
moqalodo miirakkob geoloji qurulusa malik olan, coxsayli tektonik qirilmalarla saciyyelonon
Darvin bankas1 yatagi timsalinda tektonik qirilmalarin xiisusiyyatlori toyin edilmisdir.
Tektonikanin bu xiisusiyyati yataqlarin ehtiyatlarinin monimsanilmasinds va iglonmas layihalorinin
hazirlanmasinda nozors alinmalidir.

Acar sozlar: yataq, blok, ehtiyat, quyu, klaster analiz, tektonik qirilma

Giris.

Islonilmanin son marhoalasinda olan kdhna yataglarda hasilatin artirilmasi yollarindan biri do lay
parametrlorinin vo fliddin islonma prosesinds doyismo xiisusiyyatlorini toyin etmoklo, istismar
obyektlorinin birlogdirilmasidir. Tektonik qirtlmalarla saciyyslonan yataqlarda bu yanagma daha
aktualdir. Istismar obyektlorinin birlosdirilmosi ¢oxsayli parametrlorin (kegiricilik, ozIilik, lay
tozyiglori vo s.) uygunluq doracaloring osaslanir. Iki vo daha artiq laymn vahid istismar obyekti
kimi birlagdirilmasi istismar quyu fondunun effektivliyini artirmaqgla yanasi, tatbig olunan geoloji-
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texniki toadbirlorin somarsliliyini do artirmig olur. Qeyd etmok lazimdir ki, Darvin bankas1 yatagi
yiiksok perspektivliyo malikdir.

Yataq Abseron arxipelaqinda Abseron bankasi-Conub antiklinal xatti {izarinds yerloasir. Pirallahi
vo Abseron bankasi yataglarindan kigik yohorlo ayrilir (sokil 1).

1950-ci ildo askar edilmis yataqda neft-qazlilig Mohsuldar Qatin alt s6basindo Qirmoki (QD) vo
Qirmokialtt (QA) lay dostolori ilo olagadardir. Yatagdan ilk neft QA lay dostasindon 753 Ne-li
quyuda (5 ton/gln), QD-don isa 2Ne-li quyuda (35ton/giin) alinmig vo yataq sonaye islonmasing
verilmisdir.
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Sakil 1. Icmal xarito

Tektonik cohotdon yatagin alagadar oldugu qalxim braxiantiklinal formaya malik olub, uzunlugu
13,5 km, eni iso 3,5 km toskil edir. Struktur ¢ox sayli uzununa vo enino pozgunluglarla
miirokkoblogmisdir. Struktur tag hissodon kecon on bdyiik 3, 4, 5, 6 vo 7 sayli uznuna vo bir ne¢o
enind pozgunluglarla alt1 tektonik sahoya boliinmiisdiir (sokil 2) [2,4].

Yataq orazisindo 5 saho - simal-sorq, simal, morkoz, conub, conub-sorq neft-qazliliq baximindan
tam Oyronilmis vo ¢oxlu sayda quyular (700-don artiq) qazilaraq islonmoayo verilmisdir. Yatagin
tag hissesindo isa QA vo QD-nin pazlasmasi qeyd olunmus vo burada qazima islori
dayandirilmigdir.

Moaqgsad.

Biitlin hallarda tektonik qirilmalarin xarakterinin toyini ¢ox miihiim masals kimi hall edilmalidir
ki, bu da yalmiz geoloji madon molumatlarinin tohlili vo hidrodinamik todqiqatlar noticosindo
mumkunddr.

Islonilmonin ilk morholosindo kifayot qodor geoloji, geofiziki molumatlarin médvcudlugu
soraitinda dizyunktiv pozgunluglarin xassasi, qonsu tektonik bloklarda layin miitloq hipsometrik
yatma qiymatlorinin, qirtlmalarin amplitudu, su-neft, gaz-neft konturlarinin miiqayisasi vasitasi ilo

e
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oyronilo bilor. Islonilmo dovriindo qiurilmalarin xassolori doyisikliyo ugraya bilor: ekran tipli
qurilmalar - kegirici vo oksino dayiso bilor. Islonilmonin rasional aparilmasi belo doyismolorin
vaxtinda agkar edilmasini tolob edir. Bu mogsadlo geoloji-madon, hidrodinamik va geoloji-riyazi
todqiqgatlar aparilir. Islonmo dovriindo qirilmalarin xarakteri tektonik bloklarda laylarm islonmo
doracasinden, hidrodinamik tarazliglardan vo s. asili olaraq doyiso bilor. Islonmanin rasional
aparilmasi belo doyigsmolorin vaxtinda agkar edilmosini tolob edir [1]. Bu moagsadlo geoloji-madon,
hidrodinamik va geoloji-riyazi tadqiqatlar aparilmalidir.

Sakil 2. Darvin yatagi QDys horizontunn tavanina goro struktur xoritosi.

Yataqglarin somorali islonmasina tosir edon qirilmalarin xarakteri (kegirici vo ya ekran tipli olmasi)
madon soraitinde tozyiqin borpa oyrisi (TBO), izotop interferensiya testlori vo s. ilo
miioyyonlosdirilir [3, 5, 6, 7, 8]. Bundan olavo, neft-qaz yataglarinin, tektonik bloklarin, islonma
obyektlorinin oxsarliq vo miixtolifliyi genis todqiq olunur. Lakin oxsarliq doracasinin yataqlarin
hor hansi bir parametrino goro miioyyon edilmosi laylarin miiqayisosini tam oks etdirmir. Buna
gora do todqiqat zamani miiqayise olunan yataglarin vo ya tektonik bloklarin kopmleks geoloji
modon molumatlarindan istifads edilmolidir. Bu halda yatagin hor bir tektonik blokuna ¢oxdlgiilii
obyekt kimi baxilir vo tosnifat, xiisusi tortib olunmus modellor vasitosilo aparilir. Malumatl
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faktorlar sirasinda laylarin hidrokimyovi xarakteri, lay tozyiqi, neftlorin 6zliililyt, xiisusi ¢okisi
istirak edir. Masalonin holli agagidaki miilahizoyo osaslanmigdir:

Cadval. Tektonik bloklar tizra parametrlorin paylanmasi.

v \Y VI Vlia VIl VIl
Effektiv galinliq, m 24 22 17 16 19 21
Maosamolik omsali 0.26 0.25 0.24 0.23 0.24 0.21
Kegiricilik, mD 153 180 243 243 210 240
Neftladoyma amsali 0.62 0.64 0.68 0.69 0.71 0.73
Neftin 6zltluyl, mPas 1 1 1 1 1 1
Neftin sixlig1, q/sm3 0.925 0.925 0.925 0.925 0.925 0.925
[lk lay tozyiqi, MPa 12.2 12.2 12.2 12.2 12.2 12.2
Cari lay tozyiqi, MPa 5.6 5.8 5.7 5.8 5.6 6
Son neftvermo amsali 0.3 0.3 0.3 0.3 0.3 0.3

Ogor iki va daha artiq tektonik saho eyni tipli geoloji qurulusa malikdirse vo lay fliiidlerinin fiziki-
kimyovi xassalori, tozyiqglori islonilmo prosesindo eynidirso, tektonik qirilmalarin kegirici, koskin
forglonirso - ekran tipli oldugunu gosterir. Tobii ki, alinan noticolor Oyronilon yatagin cari
islonilmo gostoricilari ilo do uzlagdirilmalidir. Qarsiya qoyulan masoloni hall etmaok iigiin yatagin
bltiin tektonik sahalorinds cari dovrdos istifads edilon quyulardan su vo neft niimunalori gotiiriiliir
vo tohlil edilir (quyular {izro lay tozyiqlori vo giindslik hasilatlar qeyd edilir).

Metodlar.

Moqalado todgigat obyekti olaraq Darvin yatagi 4, 5, 6, 6a, 7, 8 sayl tektonik bloklarda gazilmis
25 quyu molumatlarinin (cari lay tozyiqi, neftin Ozliiliiyii, neftin sixlig1t vo lay suyunun
minerallagma doracasi) qiymatlorindan istifade olunmusdur.

Natica.

Cadvaldo verilmis quyu molumatlarindan istifado etmoklo klaster analiz aparilmisdir (sokil 3).
Klaster analizin naticalarindon goriindiiyli kimi IV, V va VI, Vla sayl tektonik bloklar arasindaki
qirilmalar kegirici novdiir. Belo qirilmalarin moévcudlugu soraitindo yatagin bir blokundan
digorins (qonsu bloka) neftin, qazin vo suyun (o ciimlodon, laya vurulan) sorbost aximi miisahido
olunur. VII vo VIII bloklar arasindaki tektonik qirilma iso ekran xarakterino malikdir. Bu saholor
arasinda fliiild aximi bir qayda olaraq qeyd edilmir. Bu sababdon do onlarin ehtiyatlar1 ayrica
hesablanir vo miistoqil islonilmo sistemlori totbiq edilir

Onu da qgeyd etmok lazimdir ki, qirilma sorhodlori neft yataglarinin omologalme vo
formalagmasinda ¢ox miihiim rol oynayir.

Ogor yatagin iki vo daha artiq tektonik sahasi eyni tipli geoloji qurulusa malikdirsa vo lay
tozyiqlori, lay fliiidlorinin fiziki-kimyovi xassolori islonilmo prosesindo eynidirso, bu, tektonik
qurilmalarin kegirici, koskin forglonirse, ekran tipli oldugunu gdstarir. Tabii ki, alinan naticalor
Oyronilon yatagin cari islonmo gostaricilori ilo do uzlasdirilmalidir.
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IV blok V blok
W hlok Via hlok ——
Va blok Viblok =——
0.1 013 020 025 1130 135 040 0.00 0.05 0 013 00 025 030 033
Via blok ———
¥la blok
Viblok ———
VT hlok —
VIl blek
Vil blok
VI blok
0.04 004 0.08 0.10 0.12 014 0.16 018 0.04 0.06 0.08 0.10 012 0.14 016 0.18 020 022
IV blok
V blok
VI blok
Vla blok
V11 blok ]
V111 blok

0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22

Sakil 3. Tektonik bloklar tizra klaster analiz
Kecirici nov tektonik qirilmalarla saciyyslonon yataqlarda identik islonmo sistemlorinin totbiqi
daha moqgsaduygundur. Belo layiholorin totbiqi iqtisadi cohotdon do mogsoduygundur. Nozoro
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alsaq ki, yataqlarin osas gostoricisi onlarin ehtiyatlaridir. Tektonikanin bu xiisusiyyetinin
yataglarin ehtiyatlarinin monimsonilmosinds nazors alinmasi zoruridir.

Beloliklo, toklif olunan metod digor geoloji-riyazi tisullar kimi tektonik qirilmalarin xarakterinin
Oyronilmasi mogsadi ilo istifads oluna bilor vo alinan naticolorin etibarliligr yiiksokdir.
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pa3pabotku. C 3TOI TOYKM 3pEHHs] B CTaTbe BBIABISIIOTCS XapaKTEPUCTUKU HapyIIEHUH Ha
IpuMepe MecTopoxaeHus OaHka /lapBuHA, KOTOpPOE MMEET CIOXKHOE Ie0JOrMYEcKOe CTPOECHHE.
OCOOCHHOCTh TEKTOHHMKH CJIEAyeT Y4YHUTHIBATh NPH OCBOCHHUU 3allaCOB  MECTOPOXKICHHHA W
HOJrOTOBKE IPOEKTOB Pa3pabOTKH.
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ABSTRACT

Pipeline ships, ie pipelines and submarine pipelines, are covered in this article. Information on the
durability of subsea pipelines, methods of laying, proper selection of the route during their
construction, the principle of operation of pipeline vessels and methods of laying submarine
pipelines through these vessels is also provided here.

The history of offshore oil and gas production has led to the opening of a new offshore route since
the 19th century. In 1922, an exploration well was drilled in Bibi-Heybat Bay in the Azerbaijani
sector of the Caspian Sea, and a year later production wells were drilled. The discovery of the
Neft Dashlari field in the open sea, 40 km from the coast and 90 km from Baku, on November 7,
2013, - the construction of the world's first mini-town here. The contract signed on September 20,
1994 at the end of the 20th century, called the "Contract of the Century", brought the name of the
world-famous Azerbaijani state to the forefront in the world. In this regard, large companies that
came to work in the area brought with them new equipment and technologies.

In our country in the 60s and 80s of the last century, ships equipped with floating drilling rigs
drilled wells with a depth of more than 200 m in the shelf zone of the Caspian Sea. Azerbaijani
scientists have tried to solve the problem of building submarine pipelines to transport oil and gas
from the Caspian Sea to land. There are a number of advantages to transporting underwater
pipelines:

1. There is no need to build a collection point to store oil and gas, as it provides a single shipment
2. When transported by subsea pipelines, product losses are less than other transport processes,
and even these losses are minimized

3. There is less fear of environmental problems when transporting by submarine pipelines.
Keywords: “Suleyman Vazirov” pipe-laying ship, route, J-method, O-method, S-method,
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XULASO

Boru komorlorinin ¢okilmasi {iglin gomilor, yoni boru diizon gomilor vo sualtt boru komaorlori
haqqinda molumatlar bu moqalodo 06z oksini tapmisdir. Sualti boru komorlorinin
dayanigligi,¢okilmosi metodlari, onlarin tikinti islorinin hoyata kegirilmosi zamani trassanin
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diizgiin se¢ilmosi, boru diizon gomilorin is prinsipi vo bu gomilor vasitosilo sualti boru
komorlarinin ¢okilmasi lisullar1 hagqinda molumatlar da burada gostorilmisdir.

Olkomizdo kegon osrin 60-80-ci illarinda, iizon qazma qurgular ilo tochiz olunan gomilor Xozor
donizinin self zonasinda 200 m-don artiq dorinlikli quyular qazilmisdir. Azorbaycan alimlori
Xozor donizindon ¢ixarilan neft vo qazi modonlordon quruya noql etmok moagsadilo sualti
magistral boru komorlorinin qurulmasi problemlorini hall etmoyo cohd gostormiglor. Sualti boru
komarlari ilo naqlin zamani bir sira istiinliiklori yaradir:

-birbasa dasinma zamani tomin etdiyindon, neft vo gazi saxlamaqdan 6trii y1igim montogosinin
tikilmasine ehtiyac yoxdur;

- sualt1 boru komorlori ilo dasinma zamani, mohsul itkisi digor nogletma proseslorino goro daha az
olur, hotta bu itki minimuma ¢atir;

-sualt1 boru komorlori ilo nogl zamani ekoloji problem qorxusu da azdir.

Agar sozlar : “Siileyman Vazirov” boru diizon gomi, trassa, J-tsulu, O-Usulu, S-Usulu,

Giris.

Daxili toyziglorinae gora boru komarlori yliksoktozyiqli(10-15 atm) vo asagi tozyiqli(10 atm-don
kicik) olur. Doniz soraitindo boru komarlarinin ¢okilisi zamani onlarin xiisusiyyatlori vo istismar
toloblori oldugundan, donizin dibi ilo ¢okilon boru komarlori nogl olunan maddonin
xiisusiyyetlorindon asili olmayaraq, homise on yiiksok keyfiyyatli magistral komarlori hesab
olunur.Danizds neft komorlorinin tikintisi vo neft-qaz yataqlarinin islonilmasi dévrlorinds, boru
komaorlari metal vo ya domir-beton estakadalarin va donizin dibile ¢akilir.

Sakil 1. Sualt1 boru komorlari
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Sualt1 boru komorlari asason 3 iisulla ¢okilir:
1) doniz dibils dartilaraq ¢okilmasi;
2) sorbast suya batmast;
3) boru diizon gomilar vasitasi.

On genis yailmis névii axirinei tisuldur.
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Sakil 2. Boru diizon gomi

Maqsad.

Faydali qazintilarla zongin olan su hoévzolorinin dorin vo niboton dayaz yerlorindo qazilmis
quyulardan  hasil edilmis nefti vo qazi quruya noql etmokdon otrii tikilocok sualtt boru
komorlorinin ¢okilmosi {i¢iin boru diizon gomilordon istifado olunur. Boru komarlori ¢okilis
zamani ¢ox vaxt gomi soraitinds bir -birilo qaynaq edilir.

Metodlar.
Boru diizon gomilor vasitosilo hazirlanmis boru komorlori agagidaki tisullarla suya endirilir:

1) S-usulu - S isarasi boru komoarinin doniz dibina ¢akildiyi zaman alinan formasidir. Boru
komori borunun asagiya dogru horokotini istigamotlondiron vo qabarig-yuxar1 oyriyo
(hoddinden artiq ayilma) nozarot edon stinger adlanan dayaq strukturundan gomini arxa
torofdo vo ya yaninda tork edir. Doniz dibino dogru davam edorkon, boru doniz dibi ilo
tomas etmozdon ovvel qabarig-asagi oyriliyo malikdir (asmo ndqtesi). Sagbend, boru
komorinin batmis agirlifina cavab olaraq gomidon totbiq edilon gorginliklo idaro olunur
(goricilar vasitasilo). Boru kamarinin konfiqurasiyas: haddinden artiq ayilmo naticasinda
zodoalonmomasi li¢lin nozarat edilir.
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Sakil 3. S-lsulu

2) J-Osulu - suyun ¢ox dorin oldugu orazilordo S-layn sistemi uygun olmaya bilar, ¢ilinki boru
komori stokan1 demok olar ki, diiz agsagi enir. Onun ucunda kaskin oyilmalorin garsisini almaq vo
hoddindon artiq ayilmo oyilmolorini azaltmaq ticlin boru komarindoki gorginlik yiiksok olmalidir.
Bunu etmok, gominin yerlogsmasino mane olacaq vo gorginlagdirici boru kamarini zodsloyas bilor.
Xiisusilo, uzun bir iynodon istifads edilo bilor, lakin bu struktur kiiloklor vo coroyanlardan monfi
tosirlonacokdir. Bu sistemds boru komori gomini demok olar ki, saquli enisds (vo ya qiillado) tork
edir. Hoddindon artiq ayilmo yoxdur — yalniz katenar xarakterli bir oyilma (buna goro do J isarasi),
gorginliyi azaltmaq olar. Boru kamari suya giron kimi dalgalarin tosirins ds az moruz qalir.
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Sakil 4. J-Usulu

3) Baraban usulu- boru kamari quruda yigilir vo adston toxminon 20 metr (66 fut) x 6 metr (20
fut) Olcuds olan, magsadyonlii sokilda tikilmis gominin goyartasinds qurasdirilmis boyuk
tamburun Gzoarino y1gilir. Gomi daha sonra boru kamarini ¢okmok ti¢iin yers ¢ixir. Boru kamarinin
y1gilmasi liciin quruda olan qurgularin 6ziinomoxsus istiinliiklori var: onlara hava vo ya doniz
voziyyati tosir etmir vo doniz omoliyyatlarindan daha ucuzdur.Boru komorinin todarikii
koordinasiya oluna bilor: bir xott donizdo ¢okilorkon, digori quruya ¢okilo bilor. Tok carx tam
uzunluglu axin xotti {igiin kifayst qodor tutuma malik ola bilor. Bununla belo, carxlama sistemi
yalniz asag1 diametrli boru komaorlorini idars eds bilor - toxminon 400 mm (16 diiym) qoador.
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Sakil 5. Baraban usulu

Natica.
1. Sualt1 boru kamarlori, onlarin ¢okilmasi iisullar1 va tolablor
2. Boru duzon gomilor vo borularin suyun dibing yerlosdirilmosi
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PE3IOME

B craree mpencraBiena wuHbopmaims o TpyOOmpoBoAax, T.e. TPYOONPOBOIHBIX CyAax H
IIOABOAHBIX pr60np0Boz[ax. 3[[60]5; JKC MPUBOLAATCA CBCACHHA O JOJIOBCUHOCTH IHOABOJHBIX
TPYOOIIPOBOJIOB, CIIOCO0AX MPOKIJIAIKH, MPAaBUIBLHOM BBIOOpE Tpacchl MPH UX CTPOUTENBCTBE,
MPUHIUIIE AEUCTBHS CyIOB-TPYOOIPOBOAOB U CIIOCOOAX MPOKIIAAKH MOJBOJHBIX TPYyOOIIPOBOIOB
qyepe3 3T Cy/a.
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B nameii ctpane B 60-x u 80-X rojax npouuioro Beka cyja, OCHaIIeHHbIE MJIaByYMMU OypOBBIMH
yCTaHOBKaMH, OypHIIA CKBaXUHBI T1yOnHoM O6osee 200 M B menbhoBoit 30He Kacnmiickoro mops.
AzepOaif/pkaHCKHE YYEHbIE TMBITAJIHCh PEIUTh NPOOJIEeMy CTPOUTENBCTBA  MOIBOJHBIX
TpyOONIPOBOJOB MJIi TpaHCHOPTHPOBKM Heptu u raza u3 Kacnwmiickoro Mopss Ha cymny.
TpaHcopTHPOBKA OJBOIHBIX TPYOOIPOBOIOB UMEET PSII MPEUMYIIIECTB!

- HET HEOOXOJWMOCTH CTPOUTH TNPUEMHBIA MyHKT A XpaHeHHWs HedTH W raza, Tak Kak
o0ecrieynBaeTcs MpsiMasi TPAaHCTIOPTUPOBKA;

- IIpY TPAHCHOPTHUPOBKE MO MOABOJHBIM TPYOONPOBOAAM IMOTEPU HMPOAYKTa MEHBIIE, YeM IpHU
JPYTUX TPAHCHOPTHBIX MpOIIeccax, U Jake 3TU MOTEPU CBEJICHBI K MUHUMYMY;

- MEHbIIE OINAaCeHUH OHKOJOTMUECKUX NpoOJieM MpH TPAHCHOPTHUPOBKE IO MOJBOAHBIM
TpyOOIpoBOIaM.

KuroueBnble ciioBa: cynHo-Tpyooykinaquuk «CyneliMan Basuposy, mapuipyt, J-meron, O-meron,
S-MmeTop,
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ABSTRACT

The Lower Kura Basin is located in the north-east of the South Caspian Basin and is separated
from the Middle Kura Basin by the Talysh-Vendam uplift zone (Western Caspian regional
tectonic fault) and the north by the Langabiz-Alat uplift zone from the Shamakhi-Gobustan area.
The depth structure of the Lower Kura basin is seismological, seismic, gravimagnetic, electrical,
etc. methods, as well as data from well geophysical surveys [1, 4, 7, 9, 16]. To date, a large
number of anticline and non-anticline types of structures have been identified, many of which
have been rich in Lower Pliocene (MG) reservoirs and have been in operation for some time .
Within the Lower Kura basin, the secondary Upper Shirvan, Lower Shirvan and Mugan-Salyan
basins are separated. Within these basins, there are 4 anticline zones extending in a north-western
and south-eastern direction: Pirsahhat-Hamamdagh, Kalameddin-Mishovdagh-Bandovan,
Kursangi, Kurovdagh-Neftchala zones. These anticline zones are mainly represented on the
surface by sediments of the Agjagil, Absheron.

Productive layer sediments come to the surface only in the arched parts of Kalameddin, Harami,
Mishovdagh and Bandovan uplifts. Most of the uplifts, the south-western wings of which are
vertical, and the north-eastern wings of which are anticlinal structures with an asymmetrical
structure with a slight inclination.

The arches of the structures are complicated by fractures with large displacement amplitudes.
Mud volcanoes are located on the cracks passing through the hinges of wrinkles. The Pirsahhat-
Hamamdagh anticline zone stretches from northwest to southeast. Ancient Caspian, Absheron,
Agjagil and Productive Layer sediments are involved in the geological structure of the zone. In
the Hamamdag anticline, which is located at the highest tectonic point, the upper part of the
Productive Layer sediments was washed up to 900 m thick.

The Kalamaddin-Kichik Harami part of the Kalameddin-Mishovdagh-Bandovan anticline zone
extends to the submeridional part, the Mishovdagh-Kalmaz part to the subene, and the Khidirli-
Bandovan part to the south-east. The brachianticlinal uplift on the surface is composed mainly of
Agjagil, Absheron and Ancient Caspian sediments.

Relief maps were created showing the boundaries of the main layers of the sedimentary cover, the
depth structure of the Granite and Basalt layers, the depths of the Mohorovich (Moxo-M), Konrad
(K) and the Foundation surface (Fundament-F) [1, 3, 7]. In the Lower Kura Basin, the depth of the
Mokho surface varies between 40-50 km, the depth of the Konrad (K) surface varies between 20-
35 km, and the depth of the Bunovra (F) surface varies between 10-20 km [9]. In the deepest part
of this depression, the thickness of Meso-Cenozoic sedimentary rocks reaches 20 km. The
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thickness of the granite layer decreases from 20-35 km to 4-5 km towards the middle of the
Caspian Sea [7].

During the geological development of the Lower Kura basin, magmatic processes (intrusive),
seismogeodynamic activity (strong earthquakes), geotectonic movements (vertical descent,
horizontal-circular displacement and inclined-bending), activity of mud volcanoes (active and
buried), etc. left characteristic geological traces in the structural structure of the region, anticline
and other shaped structures were formed [5, 8, 9, 13]. The relief of the surface (ceiling) of the
main strata has taken complex forms under the influence of magmatic (intrusive) processes in the
deep strata, the sedimentary strata have been deformed and broken into blocks by regional
tectonic faults. Although the geodynamic activity of the area is high, the seismic activity is not
high. Characteristic local anomalous changes of gravimagnetic fields are observed here. The
amplitude of tectonic faults at the base of anticline structures in the sedimentary layer is 300-700
m, in some places it is observed with more displacement [1, 7, 11]. The age, lithological
composition and petrophysical properties of the rocks that make up the sedimentary layer are very
complex. This is due to the stress-strain properties and thermobaric conditions of the area [7, 12,
14].

Keywords: Tectonic zone, tectonic fault area, Plum tectonics, horizontal movement, seismic
activity, active mud volcano, anticline type structure, tectonic screen type structure, deep layers,
oil manifestation.
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NEFTLILIK-QAZLILIQ OLAMOTLORI (Xidirli-Bandovan strukturunun
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XULASO

Asagi Kiir ¢okokliyi daxilinds ikinci doracoli Yuxart Sirvan, Asagi Sirvan vo Mugan-Salyan
cOkokliklori ayrilir. Bu ¢okokliklor daxilindo simal-qorb conub-gorq istigamotindo uzanan 4
antiklinal zona: Pirsohhot-Hamamdag, Kolamoddin-Misovdag-Bondovan, Kiirsongi, Kiirovdag-
Neftcala zonalar1t mévcuddur. Bu antiklinal zonalar yer sothindo asason Agcagil, Abseron vo Baki
mortobolorinin ¢okiintiilori ilo tomsil olunmusglar.

Kolamoddin-Misovdag-Bondovan antiklinal zonasinin  Kolamoddin-Ki¢ik Horami  hissosi
submeridional, Misovdag-Qalmaz hissosi subenino, Xidirli-Bondovan hissosi iso conub-sorq
istigamotindo  uzanir. Zona iizorindo yerloson braxiantiklinal qalximlar yer sothindo osason
Agcagil, Abseron vo Qoadim Xozor ¢okiintiilorindon toskil olunub.
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Cokmo Ortiiyiin osas laylarinin ayirict sorhodlorinin, Qranit vo Bazalt qatlarin dorinlik qurulusunu
oks etdiron Moxorovi¢i¢ (Moxo-M), Konrad (K) vo Biinovro sathinin (Fundament-F)
dorinliklorini oks etdiron relyef xaritolori qurulmusdur [1, 3, 7].

Asagr Kiir ¢okokliyinin geoloji inkisafi dovriinda magmatik proseslor (intruziv),
seysmogeodinamik aktivlik (giiclii zolzololor), geotektonik horokotlor (saquli enmao, horizontal-
dairovi yerdoyismo vo meyilli-oyilma), pal¢iq vulkanlarinin (aktiv vo gdmiilmiis) foaliyyoti vo s.
regionun struktur qurulusunda xarakterik geoloji izlor qoymus, antiklinal vo basqa formali
strukturlar yaranmisdir [5, 8, 9, 13]. Osas qatlarin sothinin (tavaninin) relyefi dorin qatlarda
maqmatik (intruziv) proseslorin tosirindon miirokkob formalar almig, ¢okmo qatin laylar
deformasiya olunmus vo regional tektonik qirilmalarla bloklara parcalanmisdir. Orazinin
geodinamik aktivliyi yiiksok olsa da, seysmik aktivliyi yiiksok deyil. Burada qravimagqnit
saholorin xarakterik lokal anomal doyismolori miisahido olunur. Cokmo qatda antiklinal
strukturlarin taginda tektonik qirilmalarin amplitudu 300-700 m, bazi yerlordo daha ¢ox
yerdoyismo ilo miisahido olunur [1, 7, 11]. C6kma qat1 togkil edon siixurlarin yasi, litoloji torkibi,
petrofiziki xiisusiyyatlori ¢ox miirakkobdir. Bu da orazinin gorginlik-deformasiya xtisusiyyatlori
va termobarik soraiti ilo slagolidir [7, 12, 14].

Acgar sozlor: Tektonik zona, tektonik pozulma sahosi, Plyum tektonika, horizontal horakat,
seysmik aktivlik, aktiv pal¢iq vulkani, antiklinal tip struktur, tektonik ekran tip struktur, dorin
qatlar, neft tozahiiri.

Giris: Asag Kiir ¢okokliyi Conubi Xozor ¢okokliyinin simali-sorqindo olmagla Orta Kiir
cokokliyindon Talig-Vondam qalximlar zonasi (Qorbi Xozor regional tektonik qirilmasi) vo
simaldan Samaxi-Qobustan sahasindon Longobiz-Olot qalximlar zonasi ilo ayrilir. Asag Kiir
¢Okokliyinin dorinlik qurulusu seysmoloji, seysmik, qravimagnit, elektrik kosfiyyati vo s.
iisullarla, homginin quyu geofiziki todqiqatlarindan alinmis malumatlar asasinda dyronilmisdir [1,
4,7, 9, 16]. Burada indiyo kimi xeyli sayda antiklinal vo geyri-antiklinal tip strukturlar miioyyon
edilmis, onlardan bir ¢oxunda Alt Pliosen (MQ) kollektorlar: ilo olagodar zongin neft vo qaz
yataqglar askar edilmis vo xeyli miiddotdir istismar olunur (sokil 1).

Misovdag

|
Kirovdag % Oalrr'.az
% fursan@

Babazenen-Dumcwvdag

Sakil 1. Asag Kiir neftli-qazli rayonu, 3D seysmik todqiqatlar aparilmis Xidirli-Bandovan
sahosinin icmal sxemi.
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Plitolor tektonikast modelindan [2, 6, 10] forgli olaragq plyum mantiya modelina uygun dairavi
horakotlor miisahido olunur (sokil 2), homginin burada sorq istigamotdo Conubi Xozor hovzosinoe
dogru meyillilik-oyilmo haorokstlorine uygun radial yerdoyismolor daha intensivdir [9, 14]. Vaxtilo
quru orazilor olmus saholor meyilli ¢okmo noticasindo doniz sulart altinda galmisdir. Hazirda,
danizin dibinde Bandovan soharinin, Bayil qasrinin va ¢oxlu sayda yasayis montagoalorinin qaldigt
molumdur. Bu sohar vo kondlor donizin soviyyesinin qalxmasi ilo deyil, oksino onlarin meyilli
cokorak yer sothinin asagi enmosi noticosinds donizin dibindo gqalmisdir. Vaxtilo okeanla slagoli
olan Xozor donizinin soviyyasi asagl diismokdo davam edir vo -28 metro ¢atmisdir.

Xozar hévzosindo Plyum mantiya proseslori Mezozoy erasindan ovvel aktivlosmoyo baslasa da
Yura vo Tobagir dovriindon togribon 70 milyon il davam edon hévzonin dairovi-meyilli enmasi vo
donizin geri ¢okilmasi prosesi miisahido olunmaqda davam etmisdir. Mezozoy erasindan
baslayaraq Qafqaz regionunda plyum proseslori siirotlo aktivlogsmis, dagliq zonalarda saquli
harokotlor-qalxmalar, regional ¢okokliklordo iso enmo horokotlori-gokmalor intensivlosmisdir.
Boyik Qafqaz vo Kigik Qafgaz megaantiklinoriumlarinda qalxma, Kiir-Conubi Xozor
¢cokokliyinds iso intensiv regional ¢okmo davam etmis vo bu proses indido homin tendensiya ilo
miisahido olunur. Kiir ¢okokliyinin konar hissolorindo, Kicik Qafgazin simal-gsorq vo Boyiik
Qafqazin conub yamaclarinda Alt Yura yasl qumdasi, konqlomerat, aspid va gilli sistlordon ibarot
doniz monsali ¢okiintiilorinin qalinliglarinin miivafiq olaraq 400-500 vo 2000-2500 m-o ¢atmasi
kasiliglordo aydin izlonilir [1, 7]. Yura dovriiniin sonu vo Tobagir dovriinlin avvallorindo Boylik
vo Kigik Qafqazda bas veron galxma vo Conubi Xozordo meyilli-enmo proseslori hdvzonin
paleotektonik inkisafinda vo antiklinal tip strukturlarin yaranmasinda asas rol oynamigdir.

Moqsad.

Asagi Kiir ¢okokliyinin tektonik qurulusunun struktur-tektonik xiisusiyyatlorinin dyranilmasi ilo
bu orazido Mezozoy, Paleogen-Miosen vo Pliosen ¢okiintii komplekslorinin litofasial
xUsusiyyotlorinin tohlilindo paleotektonik soraitlo yanasi orazinin geodinamik-gorginlik goraiti
nazars alinmagqla neftli-qazl strukturlarin yaranmasina aydinliq gotirmok on aktual problemlordon

biridir.

Metodlar.

Asagr Kiir NQR-nin Qalmaz-Xidirli-Agzibir-Bondovan antiklinal zonasinda yerlogon Xidirli-
Bondovan strukturu kegon asrin ovvallorindon baslayaraq 6yronilir. Sahonin conub-gorq hissasindo
enino qirilmalarla miirokkoblogsmis Xidirli qirisigr ¢ox zoif yohor wvasitosilo Bondovan
strukturundan ayrilir [1]. 2004-2006-c1 illordo Bandovan strukturu sahasinds seysmik kosfiyyat
islori yerina yetirilmigdir (sokil 1). Bandovan sahasinds qazilmis 18, 22, 26 sayli quyularda Saquli
Seysmik Profillomo (SK-SSP) islori aparilmig, seysmik dalgalarin siiratinin dorinlik {izro
doyismosi Oyronilmisdir. Xidirli-Bondovan sahosinin geoloji qurulusunun doqiqlosdirilmasi
magsadila 2016-c1 ildo Umumu Derinlik Néqtasi (UDN) iisulu ils ii¢dl¢iilii (3D) seysmik va
gravimagnitometrik kosfiyyat planalma islori aparilmigdir.

Azorbaycan orazisindo 2021-ci il orzindo horizontal harokotlor xaritasinda (sokil 2b) Kigik
Qafqaz orazisindo 8.9 mm/il, Talis orazisindo 11.63 mm/il, Orta vo Asagi Kiir ¢okokliyi orazisindo
8.85 mm/il, Boyiik Qafqaz orazisindo 5.4 mm/il orta giymotlo yerdoyismo siiratlori miioyyon
olunmusdur (RSXM hesabati, 2021). Ovvalki illorlo miiqayisado Boylik Qafgazin conub yamaci
zonasinda horizontal yerdoyismonin qiymatinin azalmasi miisahidos olunur [15, 16, 17, 18]. 2020-
ci il molumatlar1 ilo miiqayisoda, 2021-ci ildo yerdoyismonin qiymatlori azalib bu da Samaxi-
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Ismayilli, Soki-Zaqatala seysmoaktiv zonasinda geodinamik gorginlik dinamikasinin artdigimin bir
gostoricisidir (sokil 2a). Bu zonada intruziv kiitlolor bloklarin garsisinda sanki manes yaradaraq
horizontal horokati zoifladir vo geodinamik-gorginlik enerjisinin toplanmasina sorait yaranir.
Burada miioyyon geoloji zaman orzindo toplanan gorginliyin bosalmasi maqnitudast mI>5 olan
giiclii zolzalalorlo miisayiot olunur.

& i e G i & i i o B a):a a5’ 3 ar 2 ] 3 51" b)
Sorti isaralor: ——bloklarin hprizontal horakati istiqamati;
——— donizdo suyun sirkulyasiyasi.
Sokil 2. Azarbaycan arazisindo avvalki illords [16, 17, 18] va 2021-ci il arzinds horizontal
horokotlorin xoritosi (RSXM hesabati, 2021).

Azorbaycan orazisindo oavvalki illords [16, 17, 18] vo 2021-ci il arzinds horizontal harokatlorin
xoritolorindo Asagi Kiir ¢okokliyi, Qobustan vo Abseron yarimadasi orazilorinin dairavi-firlanma
horokatine moruz qaldigi miisahido olunur [14]. Bu da bloklarin horizontal horokatlorinin
yerdoyismasine vo plyumun dairavi horakati istiqgamatino uygundur [9, 14, 16]. Conubi Xozor
cokokliyindo Bazalt, Qranit qatlarda vo ¢okmo Ortiikdo bloklarin horokotinin bir istigamaotli
olmamasi regionun seysmogeodinamik aktivliyindods 6z oksini tapir [16, 17, 18].

Asag1 Kiir ¢okokliyi, Qobustan vo Abseron yarimadasi orazilorini ohato edon tektonik blokun
dairovi-firlanma hoarokati zamani bu saholordo geodinamik-gorginlik enerjisinin toplandigi ocaqlar
zoif olur, burada giiclii zalzololor miisahido olunmur. Qobustan orazisindo tektonik blokun daha
koskin firlanmasi ¢oxlu sayda tektonik pozulmalarin-par¢alanmalarin yaranmasina zomin yaradir.
Burada oksoriyyot antiklinal tip strukturlar ¢oxlu sayda tektonik qirilmalarla pargalanaraq 6z ilkin
formasini itirmisdir. Bu regionda neft-qaz yataqlar1 tektonik ekran tip yataqlarda ola bilor. Burada
tektonik qirilmalar bloklar arasinda genislonmo prosesino uygun zoif enerjili yerdoyismolorlo
yaransa da onlarin amplitudlar1 xarakterik izloenilir vo bu prosesin gedisindo radial meyilli
horokotlor osas rol oynayir. Belo dairovi horokot tendensiyasi geoloji dovrlordo uzun miiddot
davam etmigdir. Mantiyada yaranan dairovi harokat yerin iist qatlarinda inersiya yaratdigi kimi,
homg¢inin  Conubi  Xozor hovzosindo su qatinda da dairovi su axim  yaranmisdir
(https:/lyandex.ru/images/search?text). Caylarin gotirdiyi vo hovzads toplanan ¢okiintiilor donizin
dairoavi harakotine uygun 25 km-don artiq ¢okmo gatinin yaranmasina sabab olmusdur [7].
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Asag Kiir ¢cokakliyinin seysmik aktivliyi.

Azorbaycan orazisinds indiys kimi ¢oxlu sayda zalzalslor olmusdur. 2003-2018-ci illorde (ml >
3.0) bas vermis zalzalolorin episentrlor xaritasinds va b) ocaq mexanizmi xaritasinds [15] Asagi
Kir ¢okakliyi arazisi ¢cox da aktiv deyil (sokil 3a). Asag1 Kiir ¢okoakliyinda seysmik aktivliyin az
olmasma sabab Litosfer qatin horizontal-dairavi harokotlori zamani bloklarin harokatinda
geodinamik-garginlik enerjisinin toplanmasina manes yaradan soboblor azdir. Tektonik bloklarin
tomas yerlorinda genislonmo hallar1 oldugundan bas veran tektonik pozulmalar gorginlik enerjisini
azaldir. Ocaq mexanizmindoki harokat ani qirilib diismoa vo ya galxma xarakterli olmagla tektonik
blokun harakatini 6ztinds oks etdirir (sokil 3b) [20, 21].

Harakatlarin navl
@ Qi galama
c Qrilis digms
Horizental yerdayigma
o Wertikal yerdeyigma
@ Qrilib-galimayerdeyigme

Qrilb-digrme yerdayigms
© “b)

Sakil 3. a) Azarbaycan oarazisinds 2003-2018-ci illords (ml > 3.0) bas vermis zalzalalorin
episentrlar xaritasi va b) zalzalalorin ocaq mexanizmi xaritasi [15].

Asag Kiir ¢okokliyindo Yer gatinin yuxari 3-5 km intervalinda bas veran zalzalolorin say1
nisboton ¢ox olsa da maqnitudast M>4 hoddini asmir, bu intervalda kosilislordo deformasiya
intensiv olur, horizontal-dairavi-meyilli horokotlorlor surstli olsa da, bas veran tektonik
pozulmalar xirda tokanlarla gorginlik enerjisini azaldir (sokil 4). Kasilisin 5-15 km intervalinda,
COkma gatin asagilarinda vo Qranit qatin tist hissasinds iso maqgnitudasi M>4-6 olan zalzalalor
olur [7, 15]. Buna sabob olan amillordon biri bu orazilordo Cokmo qatin asagilarinda koklii
intruziv kitlolorin olmast va ¢Okmo gat kompleksina nisbaton intruziv kitlolorin az suratla
horizontal yerlorini doyismasidir (sokil 5).
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Sakil 5. Kiir-Conubi Xozor ¢okokliyi profili iizre seysmoloji kasilis (H.O.Valiyev va
S.E.Kazimova, 2021).

Toplanmis molumatlar osasinda Xidirli-Bondovan strukturunun osas lay komplekslorinin ayirici
sarhadlorinin struktur xoritalor tortib edilmis (sokil 6), ticol¢iilii modellor qurulmus va laylar tizro
kollektor siixurlarin yayilma areali prognozlasdirilmisdir. Bu xaritolorde Bandovan galximinin
qirilma pozgunluglart vo palgiq vulkanlari ilo miirokkoblogmis vo tag, tagyani hissolords eni 0,5-
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10 km-o ¢atan miirokkob seysmik yazi zonalari miisahido olunmusdur (sokil 7). Strukturun
formasina nozor saldigda tagin bir hissosindo nisboton sixilma, digor hissado tektonik pozulma
zonasi ilo ayrilan, sanki genislonmis ganad miisahido olunur. Belo qirilmalar naticosindo
Bondovan antiklinali iki; conub-qorb vo simal-sorq ganadlarina ayrilmisdir. Simal-sorq ganadi
conub-gorb ganadina nisboton 400-700 m-o godor yiiksokdadir. Struktur qirilmalarla tektonik
bloklara ayrilmis vo bloklar tag hissodon conub-qorb istiqgamotindo pilloli sokildo qirilib
diismiisdiir. Belo strukturlarda tektonik qirilma zonalarinda geniglonma oldugundan ekran tip neft
yataglarininda yaranmasi ehtimali azalir. Homginin strukturun tagindada neft yataqlarininda
yaranmasina garait olmur.

Sakil 6. Seysmik kosfiyyat (3D) vo qravimaqnitometrik todqiqatlarla MQ-nin VII
horizontunun tavaninin SH iizra struktur xoaritesi, M 1:25 000

Xidirli-Boandovan sahosindo Abseron, Agcagil vo Mohsuldar qat ¢okiintiilori iizro neftli-qazhi
talolorin geoloji qurulusu Oyranilmis vo perspektivli saholor prognozlasdirilmisdir. Bu tektonik
zonada Bondovan strukturu neftlilik-qazliliq baximindan daha perspektivlidir. Burada qazilmis
struktur-xoritoalma vo dorin axtarts quyularinda qazma prosesindo Mohsuldar Qatin {ist
sObosindon vo Abseron ¢oOkiintiilorindon sonaye ohomiyyotli neft vo gaz axini alinmisgdir.
Baxmayaraq ki, kesilislorin iist hissalorindo qaz papaqlart olmaqla, qaz tozahiirlori miisahids
olunur, ancaq dorin qatlarda neft yataqlarinin olma ehtimali daha ¢coxdur. Dorin qatlarda koklii,
neft omologotiron ana siixurlarinin boylik qalinligda olmasi, miqrasiya amillorinin miisbat
xUsusiyyotlori, hovzonin yaxin orazilorindo yataglarin movcudlugu, todqigat sahosinin neft-
qazliliq perspektivliyini mohsuldar qat vo onun alt horizontlar ilo slagslondirmoys osas verir.
Xidirli-Bondovan  sahasinin  neftlilik-qazliliq perspektivliyi Abseron-Agcagil ¢okiintiilori,
Agcagilin agagist ilo MQ-nin yuxarist arasindaki pazlasma zonalari, mohsuldar qat vo onun alt
horizontlar1 ilo olagolondirilir. Asagi Kiir ¢okokliyindo dorin qatlarda Mezozoy ¢Okiintii
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kompleksindo olverigli strukturlarin olmasi vo zongin neft yataglarinin formalasdigi giiman
olunur.

(&)

MOV

MOV
MO-QAD

MQ-d.g s,

Sakil 7. 440 sayli vo 1506 xott iizro strukturu enino koson profillorin dinamik dorinlik
kosiliglori.

Xidirli-Bandovan sahasinds Abseron, Agcagil vo Mohsuldar qat c¢okiintiilori iizra neftli-qazlh
talolorin geoloji qurulusu Oyranilmis vo perspektivli saholor prognozlasdirilmisdir. Bu tektonik
zonada Bondovan strukturu neftlilik-qazliliq baximindan daha perspektivlidir. Burada qazilmig
struktur-xoritoalma vo dorin axtarts quyularinda qazma prosesindo Mohsuldar Qatin st
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sObasindon va Abseron c¢okiintiilorindon sonaye ohomiyyetli neft vo qaz axini alinmigdir.
Baxmayaraq ki, kosiliglorin iist hissolorindo qaz papaglar1 olmaqla, gaz tozahiirlori miisahido
olunur, ancaq dorin qatlarda neft yataglarinin olma ehtimali daha ¢oxdur. Darin qatlarda koklii,
neft omologotiron ana siixurlarinin boylik qalinligda olmasi, miqrasiya amillorinin miisbot
xtisusiyyetlori, hovzenin yaxin orazilorinde yataqlarin mévcudlugu, todqgiqat sahosinin neft-
qazliliq perspektivliyini mohsuldar qat vo onun alt horizontlar ilo oslagolondirmoyo osas verir.
Xidirli-Bondovan  sahasinin  neftlilik-qazliliq  perspektivliyi Abseron-Agcagil c¢okiintiilori,
Agcagilin asagis1 ilo MQ-nin yuxaris1 arasindaki pazlasma zonalari, mohsuldar qat vo onun alt
horizontlar1 ilo olagolondirilir. Asagi Kiir ¢okokliyindo dorin qatlarda Mezozoy ¢okiintii
kompleksindo olverigli strukturlarin olmasi vo zongin neft yataglarinin formalagdiglr giiman
olunur.

Notica.

- Asag Kiir ¢okokliyinin Plyum mantiya modelino uygun horizontal-dairovi-meylli horokati
osasinda geodinamik-gorginlik soraiti, tektonik qurulusu, seysmikliyi vo neftlilik-qazliliq
olamotlori izah olunmusdur.

- Asag Kiir ¢okokliyindo geoloji miihitdo geodinamik-gorginlik olamatlori yiiksok olsa da,
orazinin seysmikliyinin zoif oldugu vo magnitudast M>4 olan zolzololorin nadir hallarda bag
verdiyi miioyyon edilmisdir.

- Asag1 Kiir ¢okokliyindo antiklinal tip strukturlarin tektonik qirilmalarla parcalandigi vo tektonik
qurilma zonalarinda qurilib diisma vo genislonmo formali yerdoyismenin daha ¢ox oldugu askar
edilmisdir.

- Darin qatlarda, MQ-dan altda yatan Miosen-Mezozoy kompleksi laylarinda neft yataqlarinin
olma ehtimal1 vardir.
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Xbiaplpau-banoBaHckast - Ha I0r0-BOCTOK. bpaXMaHTUKIMHAIBHOE MOAHATHE HA MOBEPXHOCTH
CJI0KEHO B OCHOBHOM arKarmyIbCKUMH, a0IIEPOHCKUMHU U JPEBHEKACTTMIUCKUMU OTIOKEHHUSIMH.
Coznmanbel KapThl peibeda, MOKA3BIBAIONINE T'PAHUIBI OCHOBHBIX CIIOEB OCAJO0YHOIO YeXJa,
rryounHoe ctpoeHue I'panutHoro m bazamsToBoro cioes, riyouHsl MoxopoBuya (Mokco-M),
Konpana (K) u nosepxnoctu ocnoBanus (Oyngament-@) .

[Ipu reonmornueckoM paszBuTuu Oacceitna Hwknelr Kypsl MarmaTudeckue MpoIecchl
(MHTpY3HUBHBIC), celicMoreoJuHaMuuecKas AKTHUBHOCTD (cumpHBIE  3eMIICTPSICEHUS),
FeO0TEKTOHUYECKHE BUKEHUS (BEPTUKAIbHO-HUCXOSAIINE, TOPU3OHTAIBLHO-KPYTOBbIE CMEIICHHUS
¥ HAKJIOHHO-U3TUOHBIC), NESTEIBHOCTh TPSA3EBBIX BYIKAHOB (ACHCTBYIONIUE W MOTPEOCHHBIE) U
Ip., OCTaBUJIM XapaKTEpHbIE TEOJIOTUYECKUE CJIEeAbl B CTPYKTYPHOM CTPOEHUU pETHOHA,
o0pa3oBaiuCh AHTHKJIMHAIBHBIE W JApyrue ¢urypasie crpyktypel [5, 8, 9, 13]. Penbed
MOBEPXHOCTH (ITOTOJIKA) OCHOBHBIX TOJI TIPHOOPEN CIOXKHBIE (OPMBI TIOA BIUSHUEM
MarmMaTu4eckux (MHTPY3UBHBIX) TPOILECCOB B TIIYOMHHBIX TOJIIAX, OCAJOYHBIC TOJIIU
neOpMUPOBAHbI U pa30UTHI HA OJOKH PETMOHATILHBIMU TEKTOHUYECKUMU pa3ioMaMu. HecMoTtps
Ha BBICOKYIO TI'€OJMHAMUYECKYI0 aKTUBHOCTh pailoHa, celicMHuYecKass aKTUBHOCTh HEBEJIMKA.
3neck HAOIOIAI0TCS XapaKTepHbIE JOKaJIbHbIE AHOMAJIbHbIE U3MEHEHUSI TPaBUMAarHUTHBIX MOJEH.
AMITTUTYa TEKTOHUYECKUX HAPYIICHUH B OCHOBAaHUM aHTUKIMHAIBHBIX CTPYKTYP B OCaAOYHOM
cioe cocrapiset 300-700 m, mectamu Habmomaercs ¢ 6onpmuM cMmemennem [1, 7, 11]. Bospacr,
JUTOJIOTUYECKUI COCTaB M MeTpo(HU3MYecKre CBOWCTBA IMOPOJ, CIATaloIlUX OCATOYHBIA CIIOMH,
OUEHb CJIOXKHBL. OJTO CBSI3aHO C HANPSHKEHHO-ACPOPMUPOBAHHBIMU XapaKTEPUCTUKAMU U
TepMoOapUYECKHUMHU yCIOBUAMU paiiona [7, 12, 14].

KiawueBbie cjioBa: TEKTOHMYECKash 30HA, TEKTOHWYECKHH pasyioM, TeKToHUKa [lmroma,
TOPU30HTAIILHBIC JIBIKCHUS, CEHCMUYECKasi aKTUBHOCTh, aKTUBHBIN TPSA3€BOM BYJIKaH, CTPYKTypa
AQHTUKJIMHAJIBHOTO THIIA, CTPYKTYpa TUIA TEKTOHUYECKOTO IKpaHa, INTyOUHHBIE CIIOH, MPOSIBICHHE
HEPTH.
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SUBSTANTIATION OF OIL -WATER CONTOUR (OWC)
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ABSTRACT

The selection of any type of reservoirs is carried out according to direct quality criteria or
quantitative criterions established for them.

The ingress of filtrate into the formation flushing fluid is a direct indicator of the quality of the
formation, which is determined on the basis of geophysical data and, as a result, causes the
migration of formation fluids in the pores of the rock. It is clear that the flow of formation fluids
during testing and analysis of formations provide direct information about the presence of
reservoirs at the section. Direct quality indicators are used in the separation of reservoirs in the
well column, as well as in the substantiation of the quantitative criterion.

Direct quality mark (sign) is a more reliable method of separating collectors. They are based on
evidence of the migration of formation fluid. One such feature is the detection of mud filtrate and
the formation (or destruction) of conduction bands (conduction zone). In most cases, these factors
are signs of the presence of collectors.

The quantitative criterion that defines the reservoir and the non-reservoir boundary is determined
in two different ways: statistical - determination of a quantitative criterion based on the results of
statistical processing of data on the separation of formations directly into reservoirs and non-
reservoirs at the main well column (or several wells); correlation- determination of various
filtration volumes and geophysical characteristics of rocks by evaluating a number of quantitative
criteria according to comparative data.

It is known that the oil-water contour (OWC) is defined in two ways: geophysically, i.e. based on
well logs, including well test and development data. Given that the heterogeneous and net pay
thickness (NPT) of oil horizons (especially KS (Kirmaki Suite)) in the Darwin Bank field are
relatively small, the determination of oil-water contour (OWC) by field geophysical methods
(Geophysical Well Logging -) is somewhat difficult; One of the reasons for this is that the
reservoir intervals (especially LK (Lower Kirmaki)) of stepout wells are characterized by
relatively high resistivity. In connection with the foregoing, the determination of the oil-water
contour (OWC) of oil formations was carried out mainly on the basis of well testing and
development data. This became possible due to the large number of intracontour and stepout wells
on the horizon of the field.

Reservoirs in well columns (well sections) drilled in the offshore and onshore fields of Azerbaijan
can be divided according to qualitative and quantitative characteristics based on a complex of
geological and geophysical surveys. For this purpose, self-potential (SP), gamma-ray logging
(GR) and neutron gamma-ray logging (NGL) methods are widely used, which have the proper
distinguishing features.
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Reservoir properties of productive strata of Darwin Bank have been studied based on the results
of laboratory studies of more than 380 samples of rocks (drill core), selected from 72 wells (35
exploration, 33 production and 4 injection wells). The samples were taken at different points of
section from 32 wells with a side sample taker. Rock samples were taken during drilling at
intervals of 402 m. The rock samples cover a range of 600-2000 m, which allows to determine the
properties of the reservoir on the horizon and blocks.

Considering that the total length of the sample is 167 m, this is 42% of the limited drilling interval
(402 m). The length of the sample taken from the oil-bearing part is 73 m (3%) (rock samples
were studied in the laboratory of AzZNSETLI and "Complex Offshore Geological Exploration
Department”).

In the study of rock samples, 400 granulometric compositions, 463 carbonate contents, 338
porosities and 77 permeabilities were determined.

Keywords: field, darwin, reserve, well, OWC, correlation, 3D model, classification, KS_upper.

DARVIN BANKASI STRUKTURUNDA QD _UST HORIZONTUNUN LAY
GOSTORICIi PARAMETRLORININ VO KOLLEKTORLUQ
XUSUSIYYOTLORININ QIYMOTLONDIRILMOSI, NEFT-SU
KONTURUNUN OSASLANDIRILMASI

Yunis Mustafayev

SOCAR, “Neftqazelmitodqiqatlayiho™ Institutu, “Birgs islonilon yataglar iizro molumatlar bazasi
vo modellagsdirma” s6basi, bas miihandis, doktorant.

E-mail: yunis_mustafayev@yahoo.com

XULASO

Istonilon tip kollektorlarin se¢ilmasi onlar iiciin miioyyon olunmus birbasa keyfiyyat olamotlorino
va ya kamiyyat meyarlarindan istifade etmoklo aparilir.

Laya yuyulma mohlulunun filtiratinin daxil olmasi kollektorun birbasa keyfiyyat slamatidir, hansi
ki, geofiziki molumatlara osason miioyyon olunur vo naticods siixur mosamolorinds lay
fliidlorinin harokotino sobab olur. Aydindir ki, laylarin sinaq vo tohlili zamani lay flidlorinin
yaranan axini kasilisds kollektorlarin varligi haqqinda birbaga molumat verir. Birbasa keffiyyot
olamaotlorindon quyu kosilisindo kollektorlarin bilavasito ayrilmasinda, homginin komiyyaot
meyarinin asaslandirilmasinda istifads olunur.

Birbasa keyfiyyot olamoti kollektorlarin ayrilmasinda daha etibarli tisuldur. Onlar lay fliiidinin
harokatinin dolillorine esaslanir. Laya yuyucu mohlulunun filtiratinin daxil olmasi1 faktinin
miioyyon olunmasi va kegiricilik zonalarinin formalagmasi (vo ya dagilmasi) belo dolillordondir,
oksar hallarda bu faktorlar kollektorlarin varliginin alamotloridir.

Kollektor vo geyri kollektor sorhaddini miioyyon edon komiyyot meyari iki miixtolif iisulla toyin
olunur: statistik -asas quyu (va ya bir ne¢o quyu) kasilisinds laylarin bilavasito kollektorlara va
geyri-kollektorlara ayrilma molumatlarinin statistik emalinin naticalarina gora komiyyat meyarini
toyin edon, korrelyasiya —silixurlarin miixtolif filtirasiya hocmi vo geofiziki xarakterstikasi
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miiqayise molumatlarindan kamiyyat meyarinin say miqdarinin qiymatlondirilmasila.

Molumdur ki, neft-su konturu (NSK) iki iisulla toyin edilir: geofiziki, yoni quyularin karotaj
diagramlarina vo quyularin sinaq vo manimsanilma molumatlarina asason. Nozars alsaq ki, Darvin
bankas1 yataginda neftli horizontlarin (xiisuson QD) geyri-bircinsli vo horizontlarin neftdoyumlu
effektiv qalinliglarinin nisboton kicik olmalart soboblorindon NSK-un moadan-geofiziki Usulla
toyini bir qodor ¢otinlik téradir; bunun bir sobobi do ondan ibaratdir ki, konturarxasinda yerlogon
quyularin kollektor intervallar1 (xiisuson QA) nisboton yiiksok miigavimotlo qeyd olunurlar.
Gostorilonlorlo olagodar olaraq, neftli laylarin NSK toyin edilmosi osason quyularin sinaq vo
manimsanilme malumatlarindan istifads edilmasi ils yerins yetirilmisdir. Yataqda horizontlar iizra
quyularin hom kontur daxilindo vo hom do kontur arxasinda g¢oxsayli olmasi buna imkan
vermisdir.

Azorbaycanin doniz va quru sahasinds qazilmis quyu kosilislorinds kollektorlar1 geoloji-geofiziki
tadqiqatlar kompleksi osasinda keyfiyyot vo komiyyot olamatlorino gdro ayirmaq olar. Bunun
iiclin quyu potensiali (QP), gamma karataj (QK) vo neytron gamma karataj (NQK) iisullar1 va s.
diizgiin ayridedici xiisusiyyotlora malik olmagqla, onlardan genis istifado olunur.

Darvin bankasi yataginin mohsuldar lay dostolorinin kollektorluq xiisusiyyotlori yataginin
qazilmasit zamani1 72 quyudan (35 kosfiyyat, 33 istismar vo 4 basqi) gotiriilmiis 380-dan gox
siixur niimunolorinin laboratoriya todqiginin noticolorino osason Oyronilmisdir. Bunlardan 32
quyuda yan silixurqaldiranla kosilisin ayri-ayri noqtalorindon qaldirilmisdir. Siixur niimunalori 402
m intervalin qazilmasi zamani gotiiriilmiisdiir. Siixur niimunslori 600-2000 m intervali ohato edir,
bu da kollektor parametrlorinin horizont va bloklar {izra tayin edilmasini tomin edir.

Qaldirllan niimunonin timumi uzunlugu 167 m oldugu nozoro alinsa, bu mohdud qazma
intervalinin (402 m) 42%-ni toskil edir. Neftli hissodon gotiiriilon niimunanin uzunlugu 73 m-dir
(3%) (siixur niimunolori AzNSETLI-nin vo "Kompleks doniz geoloji-kosfiyyat idaresinin”
laboratoriyasinda tadqiq edilmisdir).

Stixur niimunslorinin molumatlarinin todqiqi zamani1 400 qranulometrik torkib, 463 karbonatliq,
338 mosamolik vo 77 kegiricilik toyin edilmisdir.

Acar sozlar: yataq, darvin, ehtiyat, quyu, NSK, korrelyasiya, 3D model, tosnifat, QD iist.

Giris.

Uzun miiddot islonmado olan Darvin Bankasi yatagimin geoloji-hidrodinamiki modeli
qurulmusdur. Model qurularkon fasial vo petrofiziki hisso diqqotlo arasdirilmis, yiizlorlo quyu
molumatlar tok-tok interpretasiya olunmusdur. Qurulmus korrelyasiyalar ilo biitiin molumatlar
yoxlanilmig, daban-tavan dorinliklori, lay parametr molumatlari, Neft-Su  konturu
doqiqlesdirilmisdir. Model on miiasir komputer proqramlart ilo iglonilmisdir.

Neft yataglarmin litofasial xiisusiyyatlorinin Oyronilmesinde vo ehtiyatlarinin hesablanmasi
zamani petrofiziki parametrlorinin osaslandirilmasinin miioyyon xiisusiyyatlori vardir. Belo ki, lay
parametrlorindon masamaliyi, neftladoyma amsallarini, eyni zamanda hocmi geniglonma amsalini
Vo neftin sixligim1 yenidon hesablayan zamani c¢ox ciizi doyisikliyo ugrayir. Ciinki, neftin
ehtiyatlarinin ilk hesablanmasi zamani gostorilon parametrlorin toyini lay vo doyma tozyiqlorinin
clizi forqlonmosi soraitindo aparilir. Belo soraitdo gazin lay soraitindo ayrilmasi bas vermir vo bu
da gostorilon parametrlorin obyektiv toyini {i¢iin vacibdir.

Islok yataglarda lay tozyiqginin azalaraq doyma tozyigindon asag1 diismosi v noticads hall olmus
qazin lay seoraitindo ayrilmasi bas verir ki, bu da neftin hacmi genislonmo amsalinin vo sixliginin
toyini zamani xotalarin bas vermosino sobob olur. Gorlindiiyii kimi, bu yataqlarda neftlilik
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sahasinin vo neftdoyumlu effektiv qalinliq parametrlorinin yeni qazilmis quyu moslumatlarina
osason doyisilmosi ehtimali daha ¢coxdur.

Yataginin geoloji kosilisindo {i¢ fordi obyekt islonmodadir — QDii, QDa vo QA. Neft ehtiyati
obyektlor vo bloklar iizro toyin edilmisdir. QDii, QDa vo QA lay dostolori lizro hesablanmis neft
ehtiyat1 hamisi balans ehtiyatlar qrupuna aid edilmisdir; ehtiyatlarin hesablanmast A, B, C; vo C;
kateqoriyalari tizra aparilmigdir [1].

Maqsad.

Tadqiqatin aparilmasinda osas mogsad yatagin qurulan 3D modeli asasinda laylarin kollektorluq
vo petrofiziki xiisusiyyatlorinin qiymotlondirilmosidir. ikinci qarsida duran mogsad interpretasiya
olunmus quyu molumatlarin alinan su ilo doyma parametri vo quyularin strukturda yerlosmo
voziyyatindo aslhi olaraq neft-su konturunun osaslandirilmasidir. Homginin neft-su kontaktinin
toyinindon sonra neft-su keg¢id zonasmin hiindiirliiylinli miioyyonlogdirmok vo sorbost su
soviyyesinin toyin etmoklo lay parametri kimi su ilo doyma parametrinin qurulmasidir. ilkin
geoloji neft-su kontaktlarin toyin etmokdo moqsad golocokdo neft ehtiyatlarmin doqiq
hesablanmasinda vo uygun islonmo planinin hazirlanmasinda istifado etmokdir.

Metodlar.

Qirmaki lay dostasi iist (QDii) ilizro neft-su konturunun toyini bloklar iizra bels toyin olunmusdur:
Blok | — neftli lay bir ¢ox quyularda sinaqdan kegirilmisdir; NSK-a 575 vo 599 sayli quyularin
monimsanilma naticalori ilo nozarot edilir. Bu quyulardan neft alinmig vo onlarin miitloq
dorinliklori 1025-1076 m intervalim1 ohato edir. Konturarxasi zona iso 135, 143 vo 154 sayh
quyularda sinaqdan kecirilmis va biitlin hallarda lay suyu alinmigdir. NSK-da oan agag1 neft alinan
layin dabanin miitloq dorinliyi gobul edilmisdir (575 sayli quyu). Bu blokda neftli lay galan 3
tarafdon pozgunlugla sarhadlonir. NSK-un miitlor dorinliyi — 1076 m-dir.

wez/ 1,/

o Blok XVl
o

0

. Neft o 1000 2000 3000 4000 5000
[ E o — —
D su 1:50000

Sokil 1. QD _iist horizontu iizra Neft-Su konturu (Bloklarla)
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Blok Il — neftli lay 3 torafdon pozgunluq vo gorbdon kontur sulari ilo sorhod-lanir. O bir ¢ox
konturatrafi quyularda sinaqdan kegirilmis vo miitloq dorinliyi 1146-1107 m intervalinda neft
alinmigdir. Kontur arxasi zonada 41 sayli quyu su vurmaq magsadile sinaqdan kegirilmis vo su
almmigsdir (1005 m). NSK 132 sayli quyu tizro 1107 m-do gobul edilmisdir (xorito tizro 987 m).
Blok Il — neftli saho simal vo conubdan 9, 10 sayli pozgunluglarla, sarqdon kollektorlarin gillorlo
ovoz olunma xotti ilo ohatolonir. NSK 48, 49 vo 133 sayli quyularin monimsonilmo moalumatlarina
osason toyin edilmigdir. NSK-u 49 sayli quyu {izro neft alinan on asagi dorinlik (1098 m) kimi
gobul edilmisdir [2].

Blok IV — QDii horizontlar1 blok daxilinds ¢oxsayli quyularda sinaqdan kegirilmigdir. NSK-u 35,
236 vo 278 sayli quyularin monimsonilmo molumatlarina osason toyin edilmisdir. NSK-u 236
sayli quyuda neft alinan on asagi dorinlik iizro qobul edilmisdir (1330 m). Bu xarito {izro 1163 m
miitloq dorinliys uygun golir.

Blok V — NSK-u blok daxilinds 43, 160, 244, 406 sayli quyularin sinaq malumatlarina osason
neft alinan on asagi dorinlik kimi gobul edilmisdir (43 sayli quyu, 1404 m). Bu xorito {izro 1237 m
miitlog dorinliys uygun golir.

Blok VI — NSK-u blok daxilinds 409, 429 vas 434 sayli quyularin malumatlarina asason neft alinan
on asag1 dorinlik qobul edilmisdir (434 sayli quyu, 1196 m). Bu xoritodo 1047 m dorinliys uygun
golir.

Blok VII — NSK-u konturatrafi 251, 432 vo 433 sayli quyularin moslumatlarina ssason toyin
edilmisdir (251 sayli quyu, 1350 m). Bu xorito {izro 1176 m dorinliys uygun golir.

Blok VIII - NSK-u blok daxilinds sinaqdan kegirilon va konturatrafi sahado yerlogon 83, 86, 313,
381 vo 441 sayli quyularin monimsonilmo molumatlarina osasson toyin edilmisdir. 86 sayli
quyuda neft alinan on asag1 dorinlik (1389 m) blok {izro NSK-u kimi gobul edilmisdir.

Blok IX — blok daxilinds olan neftli saho har torafdon pozgunluglarla oshato olunmusdur. Neftli
sahado 23 quyu qazilmis vo hamisi da monimsonilma vaxti neftlo islomislor. Bu sobabdon neftlilik
sahosin blok daxilinds sorhoddi pozgunluq {izro gobul edilir [2].

Blok XI — QDii horizontlar1 blok daxilinds goxsayli quyularda sinaqdan ¢ixarilmigdir. Bununla
borabor konturarxasinda yerlogson 53 vo 161 sayli quyularin molumatlar1 NSK-u toyin etmoyo
imkan verir. Belo ki, kontura on yaxin yerloson vo 1412-1398 m intervalindan 16 t/gilin hasilatla
istismara daxil olan 44 sayl quyu iizro toyin edilmis NSK-un miitloq dorinliyi 1430 m-dir (xorito
iizro 1285 m).

Blok X — bu blokun sahasi IX vo XI bloklar arasinda yerlasir va 4 torafindon pozgunlugla
sarhadlonir. Blok daxilinds 4 quyu (81, 87, 330 vo 401 sayli) qazilmis, 81 vo 87 sayli quyularin
QDii kosilisindo neftli laylar agkar edilmomisdir (geofiziki molumatlara osason). Bundan olavo, 87
sayli quyudan axin alinmamis vo yalniz 330 sayli quyudan az miqdarda su alinmigdir. Burada
coxsayli pozgunluglarin olmast forz edilir vo sahonin parcalanmasi noticosindo laylar ibtidai
voziyyatlorindon ¢ixib miixtolif xaotik forma aldiglar1 sobablorindon neftli saho olmasi ehtimali
yoxdur [2].

Masamolik omsali QDii, QDa vo QA lay dostolori iizra iki iisulla: quyulardan gotiiriilmiis stixur
niimunalarinin vo quyularin geofiziki tadqiqat (QGT) materiallarinin interpretasiyasi naticaloring
osason tayin edilmisdir[3].

Quyulardan gotiiriilmiis siixur niimunalorinin naticoloring asason toyin edilmis mosamolik omsali
72 quyu lizro 338 toyinata osaslanir. Obyektlor {izro mosamolik omsali hom horizont vo hom do
yatagin saholori tiglin hesablanmigdir (conub, morkoz, simal, simal-sorq). Mosamolik omsalinin
saholor tizro diizglin hesablanmasi kollektorlarin litoloji torkiblorinin vo galinliginin doyisilmasi
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ilo alagodardir.

Qeyd etmok lazimdir ki, kosfiyyat quyularindan gotiiriilmiis 338 niimunodon 284 niimuno
kollektorlara aid edilmisdir [4]. Bu nlimunslor iizro toyin edilmis mosamolik omsali 0,18-0,26
intervalinda doyisilir. Masamolik omsalinin horizontlar {izro doyisilmosinin orta qiymaotlori
beladir: QDii - 0,24-0,26; QDa - 0,23-0,25; QA -0,18-0,24.

w

Masamalik

0343 -

02000

0.100 I
0.000

Sakil 2. QD {ist horizontu {izro mosamoliyin paylanmasi

QDii iizro 103 niimunonin analizinin naticasing goro neftin sixligr 0.910-0.945 q/sm3 intervalinda
doyisorok orta qiymoti 0.924 q/sm®-dur. Neftin torkibinde benzin fraksiyasmmn miqdar kigik
intervalda doyisilir - 0.2-1.99%. Liqroin fraksiyasinin miqdar1 3.3-11.8, gostranin miqdari iso 30-
50% intervallarinda doyisilir. Ozlillik 20°C temperaturda 19.4-39.9 mkm?%°C, 50°C-do iso 4.2-
10.4 mkm?/°C intervallarinda doyisilir. Darvin bankas1 yataginin lay dostolori {izro neftin doyma
tozyiqi ilk lay tozyiqindon azdir. Ona goéra do lay soraitindo karbohidrogen qazlari neftds hall
olmus haldadir. Yatagin islonmosinin ilk illorinds lay tozyiqi doyma tozyigindon ¢ox oldugundan
neft nlimunolori lizro toyin edilmis neftin hocm omsali daha ehtibarli hesab edilir. Buna goro do
neftin hocm omsali avvallor toyin edilmis 31 neft niimunosi analizino asason qobul edilmisdir:
QDl -1,089; QDa-1,089; QA -1,110 [5].

Darvin bankasi yataginin islonmasi prossesindo aparilan miisahidslor neftin sixliginin ¢ox kicik
intervalda doyisilmosini  gostorir; hom do neftin  sixliinin  doyigsmoesinde  miioyyan
ganunauygunluq miisahido edilmir. Bu, yaqin ki, quyularin saho {izro yerlosmosindon, yeni neft-su
konturunun yerlosmo voziyystindon asili olaraq bas verir. Darvin bankasi g/ataglnln lay
dostalorinin neftlori keyfiyyotco forqlonmirlor; neftin sixligi 0,910-0,945 g/sm® intervalinda
doyisir vo agir neftlor qrupuna daxildirlor. Neftin sixliginin lay dastoalori iizra doyigilmasi beladir:
QDU — 0,910-0,945 g/sm*; QDa — 0,915-0,948 g/sm®; QA — 0,913-0,939 g/sm>[6].
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Natica.

Noatico olaraq fasial, petrofiziki vo su ilo doyma modellari quruldugdan sonra har bir parametr
Uzro keyfiyyot yoxlanigi aparilib. Bloklar {izro neft-su kontaktlari nozoro alinaraq, fasial
petrofiziki parametrlor istifado olunaraq ilkin geoloji karbohidrogen ehtiyatlar1 hesablanmisdir.
Ucolciilii geoloji modelds, golocokdo dinamik modelin qurulmasinda va islonma layihosinin
hazirlanmasinda istifado edilmosi ii¢iin lazimi islor goriiliib.
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PE3IOME

Br160op KOIEKTOpOB J0OOOT0 THIA OCYIIECTBIAETCS IO MPSMBIM KPUTEPUSM KadyecTBa WIIU
KOJIMYECTBA, YCTAHOBICHHBIM JISI HUX.

[lonananue ¢unabTpaTa B pacTBOp [UIsl MPOMBIBKH IUIacTa SBJSETCS MPSMBIM IOKa3aTelleM
KayecTBa KOJUIEKTOPA, KOTOPBIA OIpeneNnseTcss Ha OCHOBAHWU TIeo(U3MUECKUX MAaHHBIX, B

e

| PAHTEI
| 90 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS

= |




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

PAHTEI

REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

VOLUME 19 ISSUE 08 2022

pe3ysbTaTe 4ero MPOMCXOAUT IBUKEHHUE TIIACTOBBIX (UIFOMIOB B MOpax Mmopojbl. [IoHATHO, 4TO
MOTOK IJIACTOBBIX (DJIFOUOB MPU UCHBITAHUE U aHANIM3€ IJIACTOB JIaeT MPAMYI0 MH(OPMALIUIO O
HAIMYUU KOJUIGKTOPOB Ha pa3pe3e. [lpsmble moka3aTenu KadecTBa HCHONB3YIOTCS IpH
pa3lieNieHnH KOJUIEKTOPOB Ha pa3pe3e CKBaXKHMHbBI, a TaKKe MPU 00OCHOBAHUHU KOJIHMYECTBEHHOTO
KPUTEPHUSL.

[Tpsimoii 3HaK KaudecTBa sBIAETCS OoJjiee HAAECKHBIM METOJOM pa3JeieHHs] KOJUIEKTOpoB. OHu
OCHOBaHbI Ha JAHHBIX O JBIDKEHUs Tu1acToBoro Quronna. OMHUM U3 TaKUX MPU3HAKOB SIBIISETCS
oOHapyxeHHe (UIbTpaTa MPOMBIBOYHOTO pacTBOpa M 0Opa3oBaHuE (WJIM pa3pylIeHHE) 30H
MPOBOJAMMOCTH (30HBI MPOBOAUMOCTH). B OONBIIMHCTBE ciydaeB 3TH (DAKTOPBI SBISIOTCS
pU3HAKaMU HAJIUYHS KOJIJIEKTOPOB.

KonuuecTBeHHBIN KpUTEpUl, OMpPENEAIOMUNA KOUIEKTOPHYI0O M HEKOJUJIEKTOPHYIO TpaHuly,
omnpeensercs  ABYMs  pa3MYHBIMU  CHOCOOAMM:  CTaTUCTUYECKHMM -  ONpEIeNeHHe
KOJIMYECTBEHHOTO KPUTEPHUS 10 pe3yibTaTaM CTaTUCTUYECKOW 00pabOTKH JAaHHBIX O pa3JeieHun
IJIACTOB HEMOCPEICTBEHHO Ha KOJIJIEKTOPHI M HEKOJIJIEKTOPhl Ha OCHOBHOM pPa3pe3e CKBa)KMHbI
(MM HECKOJIBKO CKBA)KHH); KOPPEISLIMOHHAS - IyTeM OIICHKHU Psia KOJTHMYECTBEHHBIX KPUTEPUECB
[0 CPaBHUTENbHBIM JaHHBIM DPa3HBIX 00BEMOB (PHIBTpPALMU U TeOPU3NUECKUX XapaKTEPUCTHK
TOPHBIX TIOPO/T.

N3BectHO, uTO BogoHedTssHOM kKoHTakT (BHK) onpenensiercst nByms cnoco6amu: reopu3znyueck,
T... HAa OCHOBAaHWU KApOTAXHBIX JMAarpaMM, B TOM YHCJIE IAHHBIX HUCIBITAHUNH U OCBOCHHE
CKBOXMH. YUHWTHIBas, 4YTO HEOAHOpoAHass U 3(ddexTuBHAs HedTera3oHachllllEeHHAas TOJIIUHA
(OHT) nedrsabix Topu3onToB (ocobernno KC (Kupmakuckast cBuTa)) MecTopokaeHust JlapBuH-
baHk oTHOCHTENBbHO HEBENMUKH, ornpeaeneHne BogoHedTsHoro koHTakta (BHK) mpombicioBeiMu
reo¢pusnyeckumu Metogamu (I'MC - ) HeckosbKo ciiokHO; OIHON U3 MPUUUH ITOTO SABJSCTCS TO,
4TO KOJUIeKTOpHBIe HMHTEpBaibl (ocobeHHo JIK (Hmxnsas Kupmaku)) 3aKOHTYpHBIX CKBaKHH
XapaKTePU3YIOTCS OTHOCUTENIIBHO BBICOKMM  YJENbHBIM COMPOTHBICHHEM. B cBiI3u ¢
BBIIICU3IOKEHHBIM omnpeneneHue BoaoHedTsHoro koHTypa (BHK) HEpTAHBIX KOJIIEKTOPOB
MPOBOJAMIIOCHh B OCHOBHOM Ha OCHOBaHWHU JaHHBIX TeO(PU3NYECKOTO HCCIEAOBAHUS CKBAKUH U
OCBOEHHE CKBaXHH. OTO CTaJ0 BO3MOXHBIM  Omarojmapsi  OOJIBIIOMY  KOJUYECTBY
BHYTPUKOHTYPHBIX U 3aKOHTYPHBIX CKBRKHH HAa TOPU30HTE MECTOPOKICHUS.

Konnektops! B pa3peszax CKBaXKHH, MPOOYPEHHBIX Ha MOPCKHX M OEpEeroBBIX MECTOPOMKIACHUIX
AzepbaiikaHa, MOXHO Pa3[eNHUTh 10 KAYECTBEHHBIM U KOJMYECTBEHHBIM XapaKTEPUCTUKAM Ha
OCHOBE KOMILJIEKCA Ie0JIOT0-re0PpU3NYECKUX UCCIEAOBAHUNA. [[Is1 3TOrO0 MHMPOKO MCHOIB3YIOTCS
MeToabl ckBaxxuHHOro mnoreHuuana (CII), ramma-kaporaxka (I'K) u HelTpoHHOro ramma-
kapoTtaxa (HI'K), koTopbie UMEIOT COOTBETCTBYIOIINE OTIIMUNTEIBHBIC PU3HAKHY.
Komnekropckue cBOiCTBa MPOAYKTUBHBIX TUIACTOB J[apBUHCKOM OAaHKU M3YYEHBI IO pe3yibTaTaM
nabopaTopHBIX HcclenoBanuii 0ojee 380 00pas3IoB ropHsIX mopoja (KepH), OTOOpaHHBIX W3 72
ckBaxuH (35 pasBemgounbix, 33 poObBatomux W 4 HarHeraTenbHBIX). [IpoObl oTOMpamuch B
pa3HBIX TOYKaX pa3pe3a u3 32 CKBaXUH OOKOBBIM MPOO00TOOpHHKOM. OOpa3Ibl TOPHBIX MOPO
ObTH O0TOOpaHbl B mporecce OypeHust ¢ mHTepBagoM 402 M. OOpasmbl MOPOJ OXBATHIBAIOT
muana3zo”H 600-2000 M, 4TO MO3BOJIET ONPENEIMTH CBOMCTBA KOJUIEKTOpAa IO TOPU3OHTY U
OJ10KaM.

YuuteiBas, 4To 00INas AJIUHA B3SITOro oOpasma coctamisier 167 M, 310 cocraBusieT 42 % ot
orpannyeHHOTO MHTepBana OypeHus (402 wm). JlnmuHa mpoObl, 0TOOpaHHOW W3 HEPTEHOCHOU
gactu, coctaBimsier 73 M (3%) (obOpasubl mopoxa u3ydanuch B nadopatopuun AsHCETJIU wu
«YTpaBJICHHUs] KOMIIJIEKCHONH MOPCKOW re0JIOrOpa3BEaKN ).
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[Tpu uccnemoBannu o00pa3noB mopoj ompeneneHo 400 TpaHyIOMETPUYECKUX COCTAaBOB, 463
kapOoHaTHOCTH, 338 mopHucTOCTEeH 1 77 MPOHUIIAEMOCTEH.

KuroueBrble ciioBa: mectopoxaeHue, lapsus, 3anac, ckaxkuna, BHK, koppensus, 3D mozens,
kinaccudukanus, [IK  BepxHmii.
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ABSTRACT

This research, which was conducted to support the transition to a green economy in Azerbaijan,
used an interview of a qualitative type. The universe of research consists of all enterprises /
institutions operating in the field of green economy.

For reasons such as environmental pollution and depletion of natural resources, countries are
already trying to use cleaner, more sustainable and cost-effective technologies. This is forcing
them to move to a green economy. One of the most important elements needed for the transition
to a green economy is green technology. This technology can be any technology that does not
pollute the environment. Solar, wind, geothermal and other alternative energy sources can meet
the energy needs of countries and replace conventional fossil fuels. Another issue that worries us
is the depletion of fossil fuels, on which we largely depend. Fossil fuels are mainly fuels such as
oil and coal. When burned, they release large amounts of CO2 into the atmosphere, which is one
of the main reasons of accelerated global warming. On the other hand, due to the limited amount
of these resources, the demand for renewable energy sources will inevitably increase in the near
future. Despite all this, the fact that fossil fuels provide more energy than alternative energy
sources, as well as being cheaper, encourages countries to use this type of fuel. At the same time,
problems such as the high investment needs for alternative and renewable energy, especially in
the early stages, and the fact that energy production is lower than fossil fuels are still the main
reasons preventing countries from using alternative and renewable energy sources.

Another problem facing countries is the pollution of the environment with waste, especially
plastics. Thus, at present, plastic materials dominate in both water and land pollution. Plastic
production, which began about half a century ago, is growing rapidly every year. This is due to
the fact that the plastic is inexpensive and can be easily molded to any density and shape.
Therefore, in a short time, plastic has become an important part of our daily lives, and has been
used in production of various items, technologies, clothing and even food. Most people are not
aware that plastics are toxic and have serious negative effects on human health. Research shows
that most people are not interested at all if they are not directly exposed to plastic waste.
Recycling is the most effective way to reduce both plastic and other waste. Thus, a number of
products can be recycled to save resources and reduce waste. However, there are a number of
shortcomings associated with the recycling of plastic, one of the most polluting wastes. The first
is that many types of plastic materials are generally not recyclable. However, companies engaged
in the production of plastics have created the impression that any plastic with a recycling mark
(triangle) on it can be recycled. In reality, this is not the case, and few types of plastic can be
recycled. Another problem with recycling plastics is the poor quality of most recycled plastics.
This attracts manufacturers who use plastic as a raw material to newly produced plastics. Another
issue is that plastic recycling is often more expensive than its initial production. Undoubtedly, this
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increases the interest of both producers and consumers in the newly produced plastics. As a result,
more plastic is produced each year and more plastic is turned into waste. Against the background
of all these problems, green technology can help solve these problems by making energy
production and recycling more efficient through both alternative and renewable energy sources.

It is also important to emphasize that green technologies can also have negative effects on the
environment. In particular, each of the renewable energy sources has its own damage to nature.
For example, solar panels emit toxic substances. These panels, which have a lifespan of about 10-
20 years, emit more toxic substances towards the end of their life. In addition, large areas are
required to generate significant amounts of energy from solar panels. These areas should be
cleared of vegetation and animals. Another widely used alternative energy is wind power plants. It
is important to know that hundreds of thousands of birds and bats are killed by windflies every
year. Hydropower plants, which are widespread in Azerbaijan, can cause significant damage to
both fish living in the river and the economy of people living along the river.

Research shows that the Azerbaijani state is taking more and more steps every year to transition to
a green economy. Examples include laws and regulations, as well as government programs.
However, issues such as the population's lack of awareness of the green economy, the lack of
external support, the lack of a concrete plan for the transition, and the lack of technology for more
efficient use of alternative and renewable energy are slowing the transition. One of the problems
that Azerbaijan may face in the future is its failure to join international projects related to the
green economy. In the future, this may lead to the fact that both private and public enterprises in
the country will be able to acquire new and advanced technologies related to the green economy
in the world later and at a higher price. Nuclear energy, another alternative energy source, is not
used by many countries, because it is considered dangerous, although it is extremely efficient.
Nuclear power plants can generate very large amounts of energy using very few resources. They
also occupy a very small area, and for a country like Azerbaijan, a nuclear power plant can meet
most of its energy needs. Azerbaijan, which is at the beginning of the transition to a green
economy, must increase public awareness, participate more and more actively in international
projects, and take the necessary measures to attract foreign investors to the country.

Keywords: green economy, green energy, technology, plastic, sustainable

YASIL TEXNOLOGIiYA, KARBON MENECMENTI, ALTERNATIV VO
BORPA OLUNAN ENERJI: AZORBAYCAN NUMUNOSINDO
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XULASO

Otraf miihitin ¢irklonmasi vo tobii resurslarin azalmasi kimi sobablore goérs artiq Slkelor daha
tomiz, dayanigli vo iqtisadi somoroli texnologiyalardan istifado etmoyo calisirlar. Bu iso onlari
yasil iqtisasdiyyata ke¢cmoyo vadar edir. Yasil iqtisadiyyata kegid iiclin lazim olan on 6nomli
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tinsiirlordon biri yasil texnologiyadir. Bu texnologiya otraf miihiti ¢irklondirmayon hor hansi
texnologiya ola bilor. Giinos, kiilok, geotermal vo digor alternativ enerji monboalari iso dlkolorin
enerjiys olan tolobatin1 6doys bilor. Lakin, bu enerji ndvlorinin yiiksok investisiya tolob etmasi,
enerji istehsalinin qaliq yanacaqlara nisbotdo daha az olmasi kimi problemlor holo do 6lkalorin
tamamilo alternativ vo barpa olunan enerji manbalorindan istifadesine mane olur. Bundan basqa
Olkolorin yasadigi digor problem iso mohz tokrar emalla baghdir. Belo ki, bir sira mohsullar tokrar
emal olunaraq ham resursa gonast edilo, hom do tullant1 azaldila bilor. Buna baxmayaraq, otraf
miihiti oan ¢ox ¢irklondiron tullantilardan olan plastikin tokrar emalinin bir ¢ox hallarda miimkiin
olmamasi, emaldan sonra keyfiyyatinin azalmasi vo on asasi tokrar emal masraflorinin ilkin
mohsulun yaradilmasi {i¢iin lazim olan vosaitdon daha ¢ox olmasi sirkotlorin bu mohsullarin tokrar
emalini hoyata kegirmoya olan istoklorini azaldir. Ancaq, hor il daha ¢ox plastik istehsal olunub,
daha ¢ox plastik tullantiya gevrilir.

Azorbaycanda yasil iqtisadiyyata kegidi dostoklomok {igiin aparilan bu todqiqat isindo keyfiyyot
arasdirmalar1 novlorindon olan miisahibodon istifado edilmisdir. Todqigatin kainatini yasil
iqtisadiyyat sahasindo foaliyyati olan biitiin miiossisalor/qurumlar toskil edir. Azorbaycan dovlsti
yasil iqtisadiyyata keg¢mok {iclin bir sira addimlar atir. Bunlara qobul edilmis qanun vo
soroncamlary, homg¢inin dovlet proqramlarint misal gotirmak olar. Lakin, ohalinin yasil
iqtisadiyyat barodo yetori godor molumatli olmamasi, xaricdon lazimi dostoyin olmamasi,
hamginin kecid {i¢iin konkret planin yoxlugu, alternativ vo barpa olunan enerilordon daha samorali
istifado ticiin texnologiyanin olmamasi kimi masaloalor bu kecidi longidir.

Acar sozlar: yasil igtisadiyyat, yasil enerji, texnologiya, plastik, dayaniqlt

Giris

Neft ixrac edon vo giiclii sonaye kompleksino malik yiiksok inkisaf etmis 6lkolor atmosfers on ¢ox
karbon qazi buraxan 6lkolordir. Bunun oksi do dogrudur, yoni sonayesi daha az inkisaf etmis vo
neft ixrac etmayon 6lkolor on az karbon qazi emissiya edon dlkoalordir.' Todgiqatlar onu gostorir
ki, davamli inkisafin yasil iqtisadiyyatla olaqasi ¢ox giicliidiir. Yasil igtisadiyyatin komayi ilo
davamli inkisaf mogsadlorine nail olmaq miimkiindiir. Yasil texnologiya iso yasil igtisadiyyatin
mihim bir hissasi olaraq bu prosesa tokan verir. Miisahibs metodundan istifado etdiyimiz
arasdirmada Azorbaycanin yasil iqtisadiyyata kec¢iddo hansi morholods oldugunu, qarsilagdigi
cotinliklori vo miimkiin hall yollarin1 gostormoys ¢alismisiq.

Tadqgiqatin maqsad va vazifalori

Bu todgigatin mogsadi Azorbaycanin yasil iqtisadiyyata kegidini dostoklomok vo miivafiq
molumat bazasi yaratmagq iiciin yasil texnologiya, karbon menecmenti, alternativ vo barpa olunan
enerji sahasindo movcud vaziyystin vo potensialin miioyyonlosdirilmasi vo eyni zamanda
imkanlarin ortaya ¢ixarilmasi vo maneolorin aradan qaldirilmasi tiglin miimkiin hall yollarinin
gostorilmasidir. Tadqiqatin asas vazifosi iso onun diizgilinliiyii, tamligi, seffafligini va daqiqliyini
gorumagq, daha praktiki, effektiv vo iqtisadi somarali hollor gostormokdir.

Istifads olunacaq todqiqat metodunun seciminin asaslandirilmasi

Tadgiqat zamani keyfiyyot aragdirmalar1 ndvlorinden olan miisahiboadon istifade edilmisdir.
Miisahibo miioyyon bir mdvzuda soxslorlo detalli miizakirolorin aparilmasi formasinda hoyata
kegirilir. Miisahiba iisulunun on vacib {istlinliiklorindon biri fikri dyronilon soxso her hansi bir
tozyiqin vo yonlondirmolorin olmamasidir. Todqiqatin kainatin1 yasil iqtisadiyyat sahosindo
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foaliyyati olan biitiin miiossisalor/qurumlar togkil edir. Niimuno kiitlosi segilorkon qgeyri-ehtimalll
se¢mo Usullarindan qartopu iisulu se¢ilmisdir. Qartopu niimuno kiitlosi asas kiitlonin sarhodlorinin
va hiidudlarinin miisyyan edilmasi miimkiin olmadig1 hallarda istifade edilon iisuldur. Bu zaman
osas kiitlodo (kainatda) istirak edon hor hansi bir soxslo olago saxlanilir. Sonraki morholodo homin
soxsin komayi ilo asas kiitlade olan digor soxslo alage qurulur. Hor ndvbati marhalads avvalki
morholodo olagolor qurulan insanlarin komoyi ilo yeni olagolor qurulur vo beloliklo niimuno
kiitlosi qartopu effektindo oldugu kimi zoncirvari olaraq boyiidiiliir. Bu texnikadaki osas problem
ilkin tomasin qurulmasidir. Birinci soxslo moslohotlasdikdon sonra qartopu effekti iso diisiir."

Yasil Texnologiyanmin Mahiyyati

1.1 Yasil texnologiya, alternativ vo boarpa olunan enerji manbalori

Yasil texnologiya, istehsal xottindon istifadosino godor ekoloji cohotdon tomiz olmaq iigiin
yaradilmis haor hansi bir texnologiyani ohato edon c¢otir terminidir. Yasil texnologiya bazari
nisboton gonc olsa da, iqlim doyisikliyinin tosirlori vo tobii ehtiyatlarin tiikonmosi haqqinda
molumathiligin artmasi sababindon o, shamiyyatli miqdarda investor maragr qazanmigdir. Yasil
texnologiyalarin novlori vo osas totbiq saholori enerji istehsali, tullantilarin idaro edilmosi, yasil
binalar, nanotexnologiya, agilli maisat cihazlari, ekoloji cohatdon tomiz naqliyyat vasitolori, qida
istehsalidir."

Yasil texnologiyalarin komayi ilo xiisusilo do quru va su hovzaleri do tullantilardan tomizlona
bilor. Qeyd etmok lazimdir ki, hom qurunu, hom do su hoévzolorini oan ¢ox ¢irklondiron
materiallardan biri mohz plastikdir. Plastik tullantilarla bagli en boylik problemlorden biri do
insanlarin oslindo 6zlorinin no qgodor c¢ox plastik tullantilarin artmasinda rol oynadiglarindan
xabarsiz olmalaridir. Son zamanlarda deniz-okean tullantilarinin miqyasint senadlogdirarak, hall
yollar1 ilo mosgul olan todqiqat cagirislart olmusdur. Onlar xiisusilo do plastik tullantilarla
cirklonma problemini azaltmaq iiclin qanunvericilik vo tohsilin birgs foaliyyatinin oshomiyyatini
vurgulamigdir. Quru osasli monbolor okeanlara plastik tullantilarin osas girigini tomin etdiyino
gora, comiyyat problemdon xobordar olarsa vo acig-aydin ona qarsi horokoto kegmoyo hazir
olarsa, bu, oaslindo ohomiyyotli bir forq yarada bilor. Aparilan bir sorgu Bdoylik Britaniya
kontekstindos plastik ¢irklonmasi ilo bagli ictimai fikirlori aragdirmisdir. Sorguda istirak edonlor 80
faizindon ¢oxu giindolik hoyatlarinda plastik tullantilarin yaratdigi problemlorlo iizlosdiklorini
bildiriblor. Istirak¢ilarin yaris plastik tullant: ¢irklonmosi ilo bagli narahat olduqlarimi bildirsalor
do, digor yarisi oksini bildirmisdir. Bunun sobobi olaraq iso bunun onlara heg¢ bir zorori
toxunmadigin1 vo ya narahat olmaq iigiin daha ciddi problemlorini oldugunu qeyd etmislor."
Plastik tullantilarinin azaldilmasinin on effektiv yolu iso onun istifadosinin azaldilmasidir. Lakin,
qabul etmok lazimdir ki, no godor ziyanli da olsa plastikdon istifado giindalik hoyatimizi xeyli
asanlasdirib. Demak olar ki, har bir texnoloji qurguda, binalarda, geyimlords, osyalarda, hotta
gidalarda belo plastikdon genis istifado olunur. Belo oldugu on optimal yol mohz plastiklorin
tokrar emal edilorak otraf mihito atilmasinin qarsisini almaqdir. Hor il 1 milyondan ¢ox doniz
qusu vo 100 mindon ¢ox doniz heyvani plastik ¢irklonmoys goéro mohv olur. Hazirda okeanin hor
kvadrat kilometrinds irili-xirdali toqribon 46 min plastik hissocik var. Qida ii¢lin ovlanan hor ii¢
baliqdan birinin orqanizminda plastik tullant: var”. Sahasi 1.6 milyon km2 olan BOyuk Sakit Zibil
Yamas: toqribi 79 min ton plastik tullantin1 6ziindo comlosdirir ki, bunun da oksor hissosini
baliqeiliq alotlori toskil edir. '1950-ci ildon sonra siiratls istehsali artan plastik tullantilar tobistdo
togribon 400 ilo ¢iirliyorak torpaga garisir. Bu iso o demokdir ki, indiyo qodar istehsal edilmis heg
bir plastik hala do tabii olaraq mohv olmayib, yalniz 12% yandirilaraq mahv edilib, 9% iss tokrar
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emal olunub. Qeyd etmok lazimdir ki, bu giina qodar istehsal edilmis 8.3 milyard ton plastikin
artiq 6.3 milyard tonu tullantiya gevrilib. ©gor bu belo davam edarso 2050-ci ilo qodar 12 milyard
ton plastik tullant1 olacaq”". Biitiin bunlara baxmayaraq, plastikin tokrar emalina mane olan bir
sira sobablor vardir. Birincisi miixtolif ndv plastiki tokrar emal etmok ii¢iin garisdirmaq olmaz.
Plastiklori ¢esidlomok lazimdir. Onun 7 osas nov vardir. Hor bir ndv plastik yeni bir mohsula
tokrar emal edildikdo forqli reaksiya verir, ¢iinki miixtolif plastiklor miixtalif temperaturlarda
ariyir. Qeyd edildiyi kimi, har bir alinan yeni plastiki do he¢ do hor mohsulun istehsalinda istifado
etmok olur. Miixtalif ndv mohsullar miixtolif xiisusiyyotloro malik plastik tolob edir. Hotta nov
plastiklor do he¢ do homiso birlikdo tokrar emal edilo bilmir. Ciinki istehsal olunan mohsuldan
asil1 olaraq emal prossesi do doyisir.”" Digor problem isa plastiklorin ¢irkli olmasidir. Belo ki,
hotta ogor biz plastiklorin hor birini diizglin zibil qabina ataraq sirketlori onlar1 ¢esidlomok
yiikiindon qurtarsaq belo plastiklor ¢irkli sokildo emal oluna bilmoz, avvolco onlar1t tomizlomok
lazimdir. Bu iso olduqca mosrofli vo zaman alan isdir. Bundan basqa bir sira materiallarin
lizorinda eyni anda bir ne¢o ndv plastik olur. Bu iso ¢esidloms isini bir qodor do ¢otinlosdirir.™
Biitlin bu sobablarls birgs onu da bilmak vacibdir ki, plastikin tokrar emal1 bir ¢ox hallarda yeni
plastik istehsalin daha ¢ox zaman va pul tolob edon prossesdir. Homg¢inin bir ¢ox hallarda emal
olunan plastikin keyfiyyati diisiir vo hor dofo emal olunduqca daha da az keyfiyyotli mohsul
ortaya ¢ixir. Plastik mohsullarin tokrar emal istifado miiddoti bitmis tullantilarin idaro olunmasi
liciin strategiyalardan biridir. Bu, iqtisadi, eloco do ekoloji baximdan mona kosb edir vo son
tendensiyalar plastik tullantilarin barpasi vo tokrar emali siirotinin shomiyyatli dorocodo artdigini
niimayis etdirir. Cox giiman ki, bu tendensiyalar davam edocak, lakin ham texnoloji amillardan,
hom do tokrar emal edilo bilon tullantilarin toplanmasi vo bir dofalik istifado oluna bilon plastik
materiallarin doyisdirilmasi ilo bagli iqtisadi vo ya sosial problemlordon gaynaqlanan bozi
ohamiyyatli masalalar halo do mévcuddur.”

Otraf miihitin ¢irklonmosinin hodsiz doracods artmasi ilo yanasi enerji tolobatinin koskin sokildo
yiiksolmasi bizi yeni vo daha giivanli enerji monbolorindon istifadoys sévq edir. Bu enerji iso
alternativ vo barpa olunan enerji monbaolorinds alds edilir. Bu monbalara giinas, kiilok, geotermal
va digoarlorini misal gostormak olar. *

Giinos Enerjisi - Giinas enerjisi borpa olunan va ya “yasil” enerji yaratmagq ticlin giines isigindan
vo istiliyindon istifado edir. Giinos enerjisinin bir sira aspektdon miisbot cohatlori va iistiinliiklori
vardir: Evlor iiclin quragdirilmis panellor vasitssilo ayliq elektrik haqqinin azaldilmasi vo ya
tamamilo aradan qaldirilmasit miimkiindiir. Giinos enerjisi osason qaliq yanacaqglara osaslanan
geyri-yasil enerjinin standart formalarindan daha az karbon emissiyasina malikdir. Qaliq
yanacaqlar kimi mohdud ehtiyatlar bir giin tiikkonocok vo onlar1 ovoz etmok miimkiin olmayacaq,
lakin giines daha 5 milyard il parildamaga davam edacak. Giines yer iiziinds an zongin enerji
manbayidir — 173.000 teravat giinas enerjisi Yera davamli olaraq golir. Bu, diinyanin timumi
enerji istifadoesindon 10.000 dofo ¢oxdur. Onun enerjisi milyardlarla il {igiin sabit resurs ola bilar.
Tomirat adaton yalniz illik tomizloma tolob edir va giinas istilik qurgularinin hissslarinin toxminon
hor 10 ildon bir doyisdirilmasi lazimdir. Horokot edon hissalori iso yoxdur, buna goro do xarab vo
ya sohv gedo bilocok daha az sey var. Giinos enerjisi elektrik sobokslorino qosulmayan ucqar
orazilar ii¢iin olduqca faydalidir."

Kiilok enerjisi — Kiilok turbinlori kiilok doyirmanlar1 kimi, on ¢ox enerji toplamagq {igiin bir qiillo
tizorindo quragdirilir. Yerdon 30 metr vo ya daha ¢ox yliksoklikdo, onlar daha siiratli vo daha az
turbulent kiilokdon yararlana bilorlor."" Kiilok enerjisinin do éziinoxas iistiinliiklori vardir. Kiilok
enerjisi he¢ bir yanacaqdan istifado etmodiyi va tikintisi nisboton daha ucuz oldugu iigiin igtisadi
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cohotdon daha somaralidir. Otraf miihito he¢ bir zororli madds buraxmir. Mohz bu da onu tomiz
enerji monbayi edir. Kiilok turbinlori giinas panellorindon farqli olaraq bdytik orazi tutmur. Bu da
xiisusilo fermalarinda bu enerjidon istifado etmok istoyon fermerlor iiciin olduqca alverislidir."
Hidro enerji - Hidroelektrik enerji, homginin su elektrik enerjisi vo ya hidroelektrik adlanir,
elektrik enerjisi istehsal etmok tciin horokstde olan suyun giiclindon - masalon, solalonin
iizorindon axan sudan - istifado edon enerji formasidir. Insanlar minilliklor boyu bu qiivvaden
istifado ediblar. iki min ilden ¢ox avval Yunanistanda insanlar doyirmanlarinin garxini iiyiidiilmiis
bugdani una ¢evirmok {i¢iin axar sudan istifado edirdilor.

Atom elektrik stansiyalar1 (Niivo par¢alanma reaktorlar1) — Niivo enerjisi atomun niivosinds olan
enerji monboyidir. Cixarildigdan sonra bu enerji iki ndv atom reaksiyasi vasitasilo bir reaktorda
niivo parcalanmasi yaratmaqla elektrik enerjisi istehsal etmok tigilin istifade edilo bilor: niive
birlosmasi vo niive pargalanmasi. Ikinci proses zamani yanacaq kimi istifado edilon uran atomlarin
iki vo ya daha ¢ox niivenin par¢alanmasina sobob olur. Niivo enerjisi diinyanin on osas asagi
karbon emissiya edici enerji monboyidir.®' ABS, Yaponiya, Fransa, Conubi Koreya, Kanada,
Boyiik Britaniyani kimi IE vo Cin, Rusiya kimi nohong IEO bu enerjinin osas istehsalgisi vo
istehlakcisidir.""

Niiva birlogsmo reaktorlar1 - XXI asrin enerjisi ola bilocok yeni enerji oldo etmo yolu iso birlosmo
(fusion) adlanir. Belo ki, niivo enerjisi osasinda isloyan bu mexanizm oslindo mohz giinosin neca
islomosi ilo eynidir.""

Bu enernji novlorindon bagqa dalga, qabarma-gokilmo vo okean termal, Geotermal enerji kimi
digar alternativ enerji monbalari vardir.

1.2 Karbon menecmenti

Karbon menecmenti miiossisalorin vo ya fordlorin faaliyyatinin istixana qazi emissiyalarini neca
vo harada yaratdigini basa diismokdon ibarotdir ki, bu emissiyalar1 davamli vo iqtisadi cohatdon
dayaniglh sokildo minimuma endirsin. Bu, daxili foaliyyotlordon togkilatin mohsul vo ya
xidmotlorinin istehlakina qodor uzanir vo noticods, strateji biznes qorarlarmin gqobuluna karbon
molumatlarmm anlayisini daxil etmokdon ibaratdir.*”

Karbonun menecmenti biitlin maraqli toroflor arasinda ekologiya ilo bagli asas narahatlhiqdir.
Enerjiyo gonast edon yeni texnologiyalarin inkisafi enerji istehlakini azaltmagin, enerji xorclorini

asag1 salmagin vo istixana qazi emissiyalarina nozarat eds bilocoyimiz an vacib va asan yollardan
biridir.*

1.3 Alternativ va barpa onunan enerji manbalorinin zararlari

Yasil texnologiyalarin uzaq golocokdo bizim iiglin hor monada yaxsi olacagimi doqiq deyo
bilmarik, lakin bir sey daqiqdir ki, indiki zamanda onlar qobul edilmass, bagariyyatin taleyi risko
atilmis olacaqg. Yasil texnologiya miixtolif oldugu kimi onun miimkiin monfi tosirlori do miixtolif
ola bilar, bu sobobdon buna onun totbiq olundugu sahslors uygun yanasilmaga calisilmisdir.
Oksor insanlar giinos vo kiiloyin asag1 karbonlu enerji monbolori oldugunu gobul etso do, 6lkalorin
karbon emissiyalarint siirotlo azaltdigi biitlin ssenarilorde bioenerji vo karbonun tutulmasi vo
saxlanmasi da ovazsiz rola malikdir. Biz ekosistemlora zorori minimuma endirmoklo yanasi, bu
texnologiyalardan istifado yollarim1 axtarmaliylq. Sohbot tokco tomiz enerjidon istifado edib-
etmomayimizdon deyil, hans1 texnologiyalardan, harada vo neca istifado etmokdon gedir.™

Giines - Torpaq eroziyasi: Giinas nohong borpa olunan enerji monbayidir. Buna baxmayaraq,
gilinos enerjisinin monfi tosirlori torpaqdan istifado, sudan istifado, yasayis yerlorinin itirilmosi vo
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giinas panellorinin istehsalinda istifado olunan zororli materiallarla slagalondirilir. Coxlu sayda
giinog enerjisi panellorinin yerlogdirilmasi {i¢lin boylik torpaq sahoslori tolob olunur. Bu, mévcud
torpaq istifadesine mane ola bilor. Coxlu hektar torpaqlarin istifadesi torpagin tomizlonmasi va
cinslonmosi ilo naticolono bilor ki, bu da torpagin sixilmasina, eroziyaya vo drenaj kanallarinin
doyismosino sobob ola bilor. Bundan olava, giinos enerjisi sistemlori materiallarin ¢ixarilmasi,
kosfiyyati, istehsal1 vo utilizasiyas1 prosesinda torpaga tosir gostara bilor.™"

Bu, barpa olunan monbalarin planets neco manfi tasir gdstara bilocoyini gosterir. Bununla bels,
borpa olunan monbolor karbon emissiyalarinin qarsisini almaga komok etdiklori ii¢iin diinyada
nozoragarpacaq forq yaradir. Alimlorin, miithondislorin, sirkstlorin vo 6lkslorin enerji potensialini
genislondiron 6lkolorin digqgot etmoli olduglar1 sey borpa olunan monbolorin monfi tosirlorini
nozaratdo saxlayan hollorin hoyata kegirilmosidir. Masalon, bir torpaq sahosini tomizloyarok giinog
elektrik stansiyalar1 tikmok ovozino, evlori vo binalart genis miqyasda fordi giinos panellori ilo
tochiz etmok olar. ™"

Movcud Vaziyyatin Analizi

2.1 Azarbaycanin dtraf miihitlo bagh asas statistik gostaricilori

Statistika komitosinin malumatina géra tokco 2009-cu ildon 2020-ci ilo qodar 6lkads illik istehsal
vo istehlak olunan tullantilarinin miqdar1 2.29 milyon tondan 3.49 miyon tona ¢atib, yoni 52 faiz
artib ki, bu da olduqca yiiksok gostoricidir. Adambasina diison eyni gostarici isa 56 kq-dan 80 kg-
a godor artib. 2010-2020- ci illor orzindo tullantilardan on ¢ox istifado emal sonayesi iizro
olmusdur. Qeyd edilon dovr arzinds isa energetika sonayesindan basqa digor sonayelorinin har biri
{izro tullantilardan istifade artmisdir. Olko iizro son 20 ildo yaranan illik tullanti miqdar1 1.24
milyon tondan 3.49 milyon tona ¢atmisdir. Adambasina diison bu gostorici isa illik 153.1 kq-dan
345.4 kg-a yiiksolmisdir. Umumi daxili mohsulun hor min dollarma diison bu gostarici iso 37.8
kg/min dollardan 25.2 kq/min dollara diismiisdiir ki, bunu da shomiyystli miisbat iroliloyis kimi
hesab etmok olar. Eyni dovr orzindo ortalama olaraq ohalinin hor noforino verilmis gilinliik su
miqdart 153.5 litrden 66.9 litro qador diisiib ki, bu da 6lkemizin artiq su qitlig1 problem ils qarsi-
garsiya olmasinin miihim gostoricisidir. Eyni zamanda bu dovr orzindo adambasina istifadoyo
verilmis giinliik istilik migdar1 0.8 gkal-dan 0.3 gkal-a gador azalmisdir. 2005-2019-cu illari ohato
edon 15 illik dovr orzindo atmosfers buraxilan vo istixana effekti yaradan karbon gazinin miqdari
26.8 milyon tondan 32.6 milyon tona, metan qazinin miqdari iso toqribon 2 dofo artaraq 10.3
milyon tondan 19.9 milyon tona c¢atmisdir. Eyni dovrdo Baki sohorinds azot dioksidin orta illik
konsentrasiyas1 19 mkq/m3-don 56 mkg/m3-o qalxmisdir. 2004-2019 cu illori ohato edon dovr
orzindo gohor sutomizlomo stansiyalarinda tomizlonon ¢irkab sularin migdari sutka {izro 455.3 m3-
don 610.8 m3-9, ¢irkab sularin tomizlonmosi sitemino qosulmus ohalinin xiisusi ¢okisi iso 13.5
faizdon 24.2 faizo, cirkab sularin yigilmasi sitemina qosulmus ohalinin xiisusi ¢okisi isa 30
faizdon 37.2 faizo catmisdir. Respublikanin miistoqilliyindon 2020-ci ilo qodorki 30 il orzindo
avtomobil nogliyyatinin istifadesindon atmosfers buraxilan zararli maddoslorin miqdar illik 737.6
min ton-dan 661 min tona azalmis, on yiiksok gostorici iso 2016-ci ildo 981.9 min ton geyds
alinmigdir. Borpa olunan enerji tachizati 2007-2020-ci illor arzinde 291.3 min NET-don 212.7 min
NET-o godor azalmigdir. Bunun osas sobobi iso hidroenerji tochizatinin koskin azalmasidir. Bu
dovr orzindo yalniz giinos vo kiilok enerjisi tochizat1 artmisdir. Olko {izro tomiz su ilo olagadar
problemlordon biri xiisusilo kond tosoriiffatinda istifado olunan suyun ¢ox boyilik bir hissasinin
noql zamani itmosidir. Belo ki, 2020-ci il {izro kond tasarriifati, oveuluq vo meso tosorriifat: {izro
7.2 trilyon m3 su istehlak olunmusdursa, 3.2 trilyon m3 su iso yolda itmisdir. "
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2.2 Azarbaycanda barpa olunan enerji ehtiyatlar:

Glinos vo kiilayin bol oldugu Azorbaycan zongin borpa olunan enerji potensialina sahib 6lkolordon
biridir. Hom texniki olaraq istifadesi miimkiin, hoam da iqtisadi cohatdon sarfali olan barpa olunan
enerji monbolorinin potensiali glinos enerjisi tizro 23040 meqavat, kiilok enerjisi lizro 3 000
meqavat, dag caylari lizro 520 meqavat, bioenerji iizra iso 380 meqavat olmagqla, imumilikds 26
940 meqavat toskil edir. Giinosli saatlarin miqdariin illik 2400-3200 saat oldugu 6lkomizdo bu
enerjidon istifado edarok elektrik va istilik enerjisinin istehsalin1 shomiyyetli derocads artirmaq
soraiti vardir. Miisahidalor onu gostorir ki, on uygun kiilokli hava goraiti Abseron yarimadasinda,
Xozar donizi sahili zolaginda vo akvatoriyanin simal-qorb hissasindo olan adalardadir. Homginin,
Azorbaycanin gorbindo Gonco-Dagkoson zonasinda vo Nax¢ivan Muxtar Respublikasinin Sorur-
Culfa orazisindo kiiloyin orta illik siirati 3-5 m/san oldugundan bu bolgolords orta giiclii kiilok
elektrik qurgularindan yararlanmaq olar.™"

Hazirda su elektrik stansiyalariin istehsal giicliniin timumi enerji istehsalindaki pay: toqribon 15
faiz toskil etmokdodir. *"'Olava olaraq respublikamizda xirda ¢aylarin iistiinliik toskil etmasi
sobabinden kigik su elektrik stansiyalarmin da tikintisi aktual hesab olunur. Olkonin osas enerji
sistemi ilo olagosi olmamasi sobobilo bu tip SES-lorin Nax¢ivan MR-da tikintisi daha
mogsadsuygun hesab edilir.

Tadqiqgatlar onu gostorir ki, istehsal tullantilarinin boytik hissosini biokiitlo toskil edir ki, bundan
da elektrik enerjisinin istehsalinda istifads olunan bioqaz, biomaye vo bark biokiitlonin alinmasi
ml'img'indﬁr. Bu ciir tullantilarin utilizasiyasi ilo yasayis binalarinin qizdirilmasini tomin etmok
olar.

Bir ¢ox dlkolordo sonaye, kond tosorriifati, moisot, kommunal vo tobabot kimi saholordo genis
istifado olunan geotermal enerji 6lkomizdo do Boylik ve Kigik Qafqaz daglari, Abseron
yarimadasi, Talis dag-yamac zonasi, Kiir ¢okokliyi vo Xozoryani-Quba orazilordo moévcud
oldugundan geyd edilon saholordo istifado potensialia malikdir.*""

2.3 Yasil iqtisadiyyata kecidlo bagli goriilmiis vo planlanan islar: hiiquqi baza va dovlot
layiholari

Azorbaycan hokiimoti miistaqilliyin ilk illorinden etibaron otraf miihitin miihafizesi yolunda bir
sira addimlar atmigdir. Bunlara hom dovlot programlarini, hom do gobul edilmis ganunlar1 misal
gostormok olar. 1999-cu ildo Olke prezidenti Heydor ©Oliyevin qobul etdiyi Azerbaycan
Respublikasinin otraf miihitin miihafizosi haqqinda qanununun osas prinsiplorino otraf miihitin
bioloji miixtalifliyinin qorunmasi, tobii ehtiyatlarin somoeroli istifads olunmasi vo barpasi,
orazilordo ekoloji tarazligin tomin edilmosi vo pozulmus tobii ekoloji sistemlorin boarpasi kimi
miiddoalarla yanasi ohalinin vo votondas comiyyoti institutlarmimn otraf miihitin miihafizoesi
sahosindo istiraki, homginin beynolxalq omokdasliq miiddoalar1 da daxildir.”"" Bundan basqa
Ekoloji tohliikasizlik haqqinda qanun, Azorbaycan Respublikasi Prezidentinin 2016-c1 il 6 dekabr
tarixli 1138 nomroli Forman ilo tosdiq edilmis “Azorbaycan Respublikasinin milli iqtisadiyyat
perspektivi iizro Strateji Yol Xoritosi”, Agilli kond layihoasi, 29 may 2019-cu il tarixindo
Azorbaycan Respublikasinin Prezidentinin “Azorbaycan Respublikasinin energetika sektorunda
islahatlarin stiratlondirilmosi haqqinda” soroncam vo s. buna niimunadir. Milli prioritetlorimizin
arasinda baslica yeri mohz BMT-nin 2015-ci ilds qobul etdiyi ve 2030 -cu ilo gader nail olmag:
planladig1 Dayaniqli Inkisaf Mogsodlori tutur.™™

2015-ci ilds Paris Sazisins asason Azarbaycan Respublikasi global iglim doyigmalorine tasirlorin
yumsaldilmasi togobbiisloring tohfs olaraq 1990-c1 illo miigayisado 2030-cu ilodoak istixana effekti
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yaradan qaz emissiyalarinin 35% azalma soviyyessindo saxlanilmasi hodof olaraq miisyyon
edilmisdir. Homginin, 2021-ci- ildo Qlazqoda keg¢irilmis COP26 Konfransinda 2050-ci ilo gador
koniilli 6hdolik olaraq emissiyalarin 40%-o qodor azaldilmasi vo isgaldan azad edilmis orazilordo
“netto sifir emissiya” zonasinin yaradilmasi kimi yeni Ohdoliklor gotiirmiisdiir. Bu hodofloro
catmaqg Uglin, Energetika Nazirliyi 2030-cu ilo godor 6lkenin iimumi enerji balansinda borpa
olunan enerji izra paym 30%-9 ¢atdirilmasi asas hadof kimi miioyyan etmisdir. 2

Natica

Tadgiqatin aparilmasinda Yasil iqtisadiyyatin totbiqindo addimlar atan bir sira sirkat vo toskilat
rohborlori ilo gorlislor kegirilib vo homin soxslordon miisahibolor gotiiriilmiisdiir. Miisahibo
aparilacaq bu saxslorin se¢ilmasi zamani qartopu niimuna se¢gma metodundan istifade edilmisdir.
Nozoro alsaq ki, sorgunun istirak¢ilar1 osason mohz yasil iqtisadiyyat sahosino birbasa vo ya
dolay1 yolla bagl soxslordir, onda digor yani foaliyyati yasil iqgtisadiyyatla uzaqdan bagli olan
soxslorin movzu hagqinda genis malumati olmadigi gonastinoe golmok olar. Bundan bagga goriinon
odur ki, istor dovlat, istarso do 6zal sektora heg bir xarici dostok yoxdur. Olkade yalmz dévlet bu
isi dostokloyir. Istirak¢ilar osason dévlotin yasil igtisadiyyata kegidde miihim rol oynadigi vo onun
hom ganun, hom do layiholorlo bunu dostoklomaoli olduglarini diisiiniirlor. Respondentlor yasil
iqtisadiyyata kecidin bazi monfi naticolori oldugunu fikirlogsolor do timumilikdo onun xiisuson do
tobioto olan miisbat tosirinin bunu kompensasiya edocayinde homfikirdirlor. Olava olaraq,
Azorbaycanin hazirda alternativ enerji potensialindan tam istifado etmodyini vo 6zlorinin do bu
yolda garsiya qoyduglart hodoflorin bir gismini tamamladiglarini bildirdilor. Homginin, onlar
ohalinin halo yasil iqtisadiyyatla tanis olmadigini, maariflondirms islorinin yetori godor olmamasi
barado narahatdirlar.

On boyiik global ekoloji problemlordon biri olan atmosferin zohorli gazlarla ¢irklonmosi birbasa
olaraq zavod va fabriklordon, qaliq yanacaqdan istifado edon naqliyyat vasitolorindon ¢ixan tiistii
ilo olagodardir. Buna goro do tokco galiq yanacaglardan istifado edon noqliyyat vasitolorindon
imitina edib elektriklo isloyanlordon istifado etmok vo zavod vo ya fabriklorden ¢ixan tiistiilori
zararsizlogdirorok belo bu problemin ohomiyyotli doracodo qarsisini almaq miimkiindiir, lakin
buna baxmayaraq bu problemlor giinii-giindon pislosir. Bunun osas sabablorindon birinin mohz
yasil texnologiyalarin ¢ox mosrafli olmasi ilo yanasi onlarin hom do diisiiniildiiyii godor “yasil”
olmamasidir.

Kiiloyin vo giinasli saatlarin ¢ox olmasi 6lkomiz {i¢iin iistiin cohat hesab olunsa da bu ciir enerji
alds etma yolu heg¢ do har kasin fikirlosdiyi kimi otraf miihits dost deyil. Masalo burasindadir ki,
lazimi miqdarda giinas enerjisi aldo etmok iigiin ¢ox bdyiik saholordo giinos panellori yerlogdirmok
lazimdir. Bunun birinci moanfi cohati odur ki, bunun {i¢iin avvalco homin saholor bitki vo
heyvanlardan tomizlonmalidir, yoni mesolor, agaclar, kolluglar vo orda yasayan heyvanlar ya
digor oraziloro kogiiriilmoali ya da mohv edilmalidir. Giinos panellorinin vurdugu zorarlordon biri
do onlarin bir sira zshorli maddsler yaymasidir, xiisusilo do Omriiniin sonlarma yaxin gilinog
panellori otrafi daha cox c¢irklondirir. Biitiin bunlara baxmayaraq Azorbaycanda istifadossiz vo bol
giinosli torpaqlarin olmasit Giinos Elektrik Stansiyalarinin qurasdirilmas: ii¢lin olverisli sorait
yaradir.

Kiilok elektrik stansiyalar1 ilo bagli on bodylik problemlorden biri hor il yiiz minlorlo qus ve
yarasanin Gliimiino sobob olmasidir. Tosssiif ki, dlkomizdo bu zororlorin geydiyyati vo ya hor
hanst yollarla statistikas1 aparilmir. Bundan basqa kiilok vo giines enerjisindon istifadenin
catismayan cohoti enerji istehsalinin havanin voziyyatindon asili olmasi vo buna gors stabil enerji
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istehsalinin miimkiinsiizliiyiidiir. Bu iso 0z ndvbasindo fasilosiz stabil enerji tominatinda
cotinliklor yaradir.

Tadqiqat noticesinds hazirda Azarbaycan dovlstinin otraf miihitin miihafizasi ilo bagl icrada xeyli
ganun vo layihoalorinin oldugu, asas problemlorin iso ohalinin vo hiiquqi soxslorin bundan xobordar
olmamasi, xaricdon yetorli dostayin yoxlugu, hamginin lazimi praktikanin diinya soviyyasinds do
az olmasi, alternativ vo borpa olunan enerjilorin totbiginin ¢ox baha olmasi, homin enerjilordon
tam effektiv faydalanmagq Ug¢lin lazimi texnoloji inkisafin ¢atigmamasi olmusdur.

Galacak tadgiqatlar iigiin takliflar

Bu todqiqatin on boyiik ¢atismazliglarindan biri onun noticosinin miiqayiso edilmosi {li¢lin hor
hanst avvalki tadgiqatin olmamasidir. Bu tadqiqat vasitesilo bu problemin miioyyan qodor hall
olunmasina da tohfo verilmis oldu. Buna baxmayaraq, golocok todqiqatcilara movzu barado ohali
arasinda da sorgu kecirmalori va insanlarin yasil iqtisadiyyatla bagli no qodor malumath olmasi,
homg¢inin komiyyot olaraq analiz edilo bilocok molumatlar da toplamalari moslohat goriiliir, hansi
ki, bu moalumatlar vo onlarin analizindoen hom ddvlet, ham do digor qurumlar faydalana biloarlor.
Bundan basga uzunmiiddotli (bir nec¢o il) dovr orzindo sorgularin tokrarlanmasi noticosindo.
Vaziyyatin na qador doyismaesini, aparilan islorin no qader somarali olmasi barade gorar vermok
olar.
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’Hayunblit pykoBoauTels, Jlokrop ®unocobun mo DKOHOMHKE

PE3IOME

[lo TakuM mnpuyMHAM, Kak 3arpsA3HEHUE OKpYXKAIOMIEH CcpeAbl M MUCTOLIEHUE MPUPOJAHBIX
PECYpCOB, CTpaHbI yXe IMbITAIOTCS HCIOIb30BaTh 0o0Jiee YHUCThIE, YCTONYMBBIE M SKOHOMHYHBIE
TEXHOJIOTHH. DTO BBIHYXK/IAET UX MEPEXOAUTH HA «3€JICHYI0» SKOHOMUKY. OTHUM U3 BaXKHEUIIUX
9JIEMEHTOB, HEOOXOAMMBIX Ul MEpexo/a K <«3eJIeHON» HKOHOMHUKE, SBIISIOTCS «3EJICHBIEY
TEXHOJIOTUU. JTa TEXHOJOTHS MOXET OBITh 000N TEXHONOTHeH, KOoTopas He 3arps3Hser
oKpyxkawiyrw cpeny. ConHedHas, BETpOBas, TIeOTEpPMAIbHAS W JAPYTHE AJIbTEPHATHUBHbBIC
WCTOYHUKU DHEPTHH MOTYT YAOBIETBOPUTH dHEPTreTUUYecKue moTpedHocTr cTpaH. OIHAKO Takue
po0JieMbl, KaK BBICOKHE WHBECTULIMU, TpeOyeMble AJI 3TUX BUAOB DHEPIHH, U TOT (PaKT, YTO
MPOU3BOJICTBO SHEPIHMHM MEHbIIIE, YEM y HCKOIMAEMOro TOIUIMBA, MO-MPEKHEMY HE MO3BOJSIOT
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CTpaHaM HCHOJb30BaTh MOJHOCTHIO aJbTEPHATHBHBIE U BO30OHOBISIEMbIE MCTOYHUKH SHEPTHH.
Kpome toro, eme omna mpoOiema, ¢ KOTOPO CTATKHBAIOTCS CTPaHbI, CBSA3aHA C YTUIIU3AIUCH.
Takum oOpa3oM, psia TPOAYKTOB MOXKET OBITh THepepaboTaH i SKOHOMHU PECypCcOB U
COKpalIeHHs 0TX00B. B GombIeHCTBE cilydaeB, HEBO3MOXKHOCTh IEpepabOTKHU IIIACTUKA, OJTHOTO
U3 CaMbIX 3arps3HAIOUIMX OKPYXKAIOUIYI0 CPedy OTXOJOB, CHMXKAET KAaueCTBO IIJIACTUKA ITOCIIE
nepepaboOTKH M, caMO€ TJaBHOE, 3aTpaThl Ha NEPepadOTKy MPEBHIIIAIOT CYMMY, HEOOXOIUMYIO
IUIL CO3JJaHMsI HMCXOJHOTO MpPOAYKTa, CHIDKAs TOTOBHOCTh KOMIIAaHMH mepepadarbiBaTh 3TH
npoaykThl. OHAKO € KaKIbIM T'OJIOM IUIACTUKA MPOU3BOJIUTCS Bce OOJblle W OOJbIle, U BCE
OoJIblIIe MIaCTUKA TPEBPALIAETCS B OTXO/BI.

B aTom nccnenoBannu, KOTOpoe MPOBOAMIOCH B IOJACPKKY MEpeXoia K «3€JIeHO0I» IKOHOMUKE B
Azep0baiikaHe, HCIOJNBb30BATOCh WHTEPBBIO KAUYECTBEHHOTO THUIMA. BceneHHas HCclenoBaHUS
COCTOMT W3 BCEX MNPEANPHUATHI/YUpSKICHHUH, padoTarommx B cdepe 3eIeHOW SKOHOMHUKH.
AzepOaiipkaHCKOe TOCYJapCTBO MPEANPUHUMAET PSII IIAroB IO MEPEX0Ty K 3eJIEHONH HIKOHOMHUKE.
[Ipumeps! BKIIIOYAIOT 3aKOHBI U TPaBUiIa, @ TAaKXKE FOCYAapCTBEHHBIE MporpaMmbl. OJJHAKO TaKkue
npoOJeMbl, KaKk HEJAOCTaTOYHas MH(POPMHUPOBAHHOCTH HACENEHHS O «3E€JIEHOW» 3KOHOMUKE,
OTCYTCTBHE€ HEOOXOJMMOHN BHEIIHEW MOAJEPKKH, a TaKK€ OTCYTCTBHE KOHKPETHOTO IUIaHa
nepexoza, OTCyTCTBUE TEXHOIOTHI Aiis 6oiiee 3pPEeKTUBHOTO UCIIONB30BaHUS aTbTEPHATUBHBIX U
BO300HOBJISIEMBIX UICTOYHUKOB 3HEPTUH, 3aMEJISIOT CBOE PA3BUTHE. ATOT MEPEXO/I.

KiroueBble cjioBa: 3ereHasi 5KOHOMUKA, 3€JIeHasi SHEPTHsl, TEXHOJIOTHH, TUIACTHK, YCTOMUUBBIN
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ABSTRACT

Logistics is the basis for the work of enterprises operating both in the field of production and in
the service sector in a modern, market-oriented system of free competition. The production
algorithm of enterprises is complemented by logistics and transport. Each company uses certain
methods to deliver its products to the consumer inexpensively and reliably. Logistics remains one
of the most pressing issues in the global economic system of the modern world, which is in
constant search for solutions and is always open to dynamic innovation. Since the end indicator of
the production activity of the enterprise is transportation, it must bring the level of this activity in
line with the standards.

The main tasks of logistics are to minimize transportation costs, ensure the quality of
transportation and reliability in accordance with international standards. This problem exists not
only in Azerbaijan, but also in some developed and developing countries. To solve these
problems: selection of a vehicle in accordance with the production purpose of the enterprise (type
and characteristics of products); proper planning of transport activities; manufacturer (supplier) -
warehouse - regulation of the provision of activities along the chain of the consumer (customer);
bringing logistics activities in line with international standards and ensuring the company's
responsibility for the safety of transported products; explore ways to minimize transport costs and
choose the best option and improve quality. The importance of minimizing the costs of
subsequent analyzes of the managerial, economic and financial aspects of logistics. Comparison
of shipments using mathematical software models for solving logistics problems in the oil
industry, DROP models for excluding or tactical regulation of oil consortiums and stochastic
models applicable to solving logistics problems, minimizing distorted typical geometric
combinations with an established model for managing the order noclamentation, etc.d.

In the solution of the model, depending on the amount of oil transported from one trajectory to
another, the indicators of the structure of the spatial network for the junction sets, vehicles and
operators are calculated.

With the reverse flow of the logistics process, recycling, utilization of waste and hazardous
materials, supply chain management and efficient product recovery help to gain a competitive
advantage. Thanks to the support of recycling of reverse logistics, an environmental advantage is
achieved, which is fully in line with the principles of the “"green economy". The availability and
good backup capacity of an enterprise's logistics service increases its profitability.

Germany, which maintains its leadership in the field of logistics, is the largest and most profitable
sector of the country's economy. The annual turnover of this industry is estimated at about $ 260
billion. In Germany, 3 million people work in this field, and more than 60,000 companies provide
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transport services. None of the G8 countries (G8 countries: USA, Germany, Great Britain, France,
Italy, Canada, Russia, Japan) can exceed Germany's export potential and transport revenues.
These countries account for 65% of world GDP exports. As a result, Germany has the status of
"export champion”. In 2018, Germany was the leader among 160 countries in the World Bank's
logistics performance indices. Today, Germany still has logistics exports of 13 billion euros a year
and is the world's largest exporter. The People's Republic of China, which ranks second only to
Germany in transport and logistics services, is notable for its reforms in this area.

Analysis of SOFAZ's technical and economic indicators for 2018-2020, calculation of the
regression model and submission of proposals with positive results.

Keywords: logistics, transportation costs, world standards, logistics problems, mathematical-
programming models, competition.

SONAYE MUOSSISOLORININ NOQLIiYYAT-LOGISTIK
XiDMOTLORININ MODELLOSDIRILMOSILO XORCLORIN
MINIMALLASDIRILMASI
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XULASO

Logistika foaliyyotinin osas problemlori dasima xorclorinin minimuma endirilmosi, diinya
standartlarina uygun sokilds keyfiyyatli dagima vo etibarliligin tomin edilmosidir. Neft
sonayesindo logistik problemlorin holli {igiin riyazi-proqramlagdirma modellordon istifado ilo
qgorarlarin optimallagdirilmasi, logistik problemlarin halli v xarclorin minimuma endirilmasi.

Acar sozlor: logistika, dasima xorclori, diinya standartlari, logistik problemlor, riyazi-

programlasdirma modellari, ragqabat.

Giris

Logistika miiasir, azad roqabot soraitino uygunlasdirilmis bazar iqtisadiyyati sistemindo istor
istehsal, istorso do xidmot sahalari lizro foaliyyat gostoron miiassisalorin iginin asasini togkil edir.
Miiossisalorin istehsal alqoritmi logistika vo dagima ilo tamamlanir. Hor bir miiossiso istehsal
etdiyi mohsulu ucuz dasima xorci vo etibarli gokildo istehlakg¢iya catdirmaq iiclin miioyyon
metodlardan istifado edir. Logistika yeniloson diinyanin qlobal iqtisadi sistemindo hall yollar
axtarilan vo daim dinamik yeniliklors aciq olan aktual problemlordon biri olaraq qalmaqdadir.
Miiossisonin istehsal foaliyyotinin yekun gostoricisi dasima oldugu {g¢iin, bu faaliyyotin
soviyyasini standartlara uygunlasdirmalidir. Logistika foaliyyatinin osas problemlori dasima
xorclorinin minimuma endirilmasi, diinya standartlarina uygun sokildo keyfiyyotli dasima vo
etibarliligin tomin edilmosidir. Bu problem tokco Azorbaycanda deyil, homginin bazi inkisaf etmis
va inkisaf etmokdos olan 6lkalordo do méveuddur.
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Bu problemlorin halli {i¢iin: miiossisonin istehsal toyinatina (istehsal olunan mohsulun név va
xarakteristikasina) uygun noqliyyat vasitosinin secilmosi; dasima foaliyyotinin  diizgiin
planlasdirilmast; istehsalgi (todariik¢ii) — anbar — istehlaker (sifarisgi) zonciri boyunca faaliyyatin
tomin edilmosinin nizamlanmasi; logistika foaliyyotinin diinya standartlarina uygunlasdirilmasi vo
miuossisonin dasman mohsullarin tohliikasizliyine cavabdehliyinin tomin edilmosi; dasima
xorclorinin minimuma endirilmasi yollarinin aragdirilmasi vo on optimal variantin secilmaosi;
dasima xorclorinin minimuma endirilmasinin mohsullarin keyfiyyotina manfi tosir géstormasinin
yol verilmozliyi.

Maqsad.

Logistikaya asason 3 aspektdon baxilir: idaroetmao; iqtisadi; maliyyo. Bunlar qarsiliglt sokildo bir-
biri ilo olagodardir. Logistikanin iqtisadi aspektino on uygun “Mdvcud bazarin tolobinin tam
Odonilmasi li¢lin an yaxin xammal ndqtasini tapmaq, miiassisonin ucuz va olgatan xammalla tomin
edilmosi, nogliyyat vasitolorinin diizgiin se¢ilmosi, daginma xorclorinin diizgiin idaro edilmasi
logistikanin isinin osasin1 togkil edir.”  Logistikanin maliyys aspekti foaliyyst xorclorini,
mosraoflori vo digor pul mosololorini 6ziindo birlogdirir vo dasimma xorclorinin minumuma
endirilmasi vacibdir.

Xidmaot soviyyesinin artmasi ilo alagodar sirkotin rogabot gabiliyystinin artmasi, digor torofdon,
bazarda itkilorin azalmasi, xidmot xorclorinin artmasi miisahido olunur. Xidmaotin soviyyosi ilo
xorclor diiz miitonasibdir. Iqtisadi-riyazi modellosdirmoda, noqliyyat mosalolerinin  vizual
goriinmasini tamin etmak tigiin bir ne¢a logistik modellars nozar salaq.

Deterministik DROP modeli. Neft sonayesindo logistika problemlorinin halli {igiin riyazi-
programlagdirma modellarinden genis istifade olunur. Bu modellordon biri DROP modelidir (Neft
emalinin optimalizasiya modeli). DROP modeli, asason, neft konsorsiumlarinin foaliyyatinin
strateji vo ya taktiki soviyyado planlasdirilmasi iiclin totbiq edilir. Bu deterministik model
daxilindoki geyri-miioyyonlik vasitosilo, yeni stoxastik programlasdirma modelinin formulasiyasi
qurulur va asas baza kimi istifade olunur. Modelin hall prosesi deterministik mahsul talablarinden
vo todariik xorclorindon ibarstdir.[8] Neft sirkotlori vo ya iri konsorsiumlari {igiin logistik
planlagsdirmanin asas maqsadi tadariik ehtiyatlarini, saxlama va noqliyyat xarclorini somarali idara
etmokdir. Model qurulmazdan 6nco heterogen, lakin bir-biri ilo bagli, aktiv noqliyyat sobokasi
boyunca iyerarxiya qurulur. Buna osason, verilon qorarlar strateji (uzunmiiddotli); taktiki
(ortamiiddotli); operativ omoliyyat (qisamiiddotli) olmalidir.

Metodlar.
DROP modeli qorarlar verilmozdon o6nco quruldugu {igiin, biz onu, bilavasito qorarlarin
optimallagdirilmas1 modeli do adlandira bilarik. Bels ki, model quruldugdan sonra tohlil edilir,
daha sonra, optimalliq sortini 6doyirso, qorar gobul olunur vo ya oksino. Bu modelin osas
xlisusiyyatlori:

- Neft mohsullarin1 xam neft vo son mohsul olaraq ayirmag;

- Problemin mokan 6l¢iisiinii aciq sokildo miioyyonlosdirmok;

- Paylanma sobokalorini agiq sokildo miioyyonlogdirmak.
DROP modeli tictin g(x) magsad funksiyast qurulur:

g(x) ={k, h,m,n, s, u} (1)
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Magsad funksiyasina asili olan k; h; m; n; X vo asili olmayan p faktorlar1 (doyisonlori) daxildir.
Burada neft emal1 miiossisasinin asas hodofi imumi dasinma xorclorini minimuma endirmak vo
son mahsul tolobini 6demakdan ibaratdir. Model asagidaki kimidir:

2o ={Xs— (Qk+Xh+ym+3n) - 100% } > (2)

Verilmis ifadods birinci sotir mogsad funksiyasini, ¢ neft konsorsiumunun logistik is amsalini, k
faktoru tochizat xarclorini, h faktoru yerlosdirma xorclorini, m faktoru naqliyyat xorclorini, n
faktoru anbar (saxlama) xorclorini, S faktoru satis hocmini, p faktoru iso, imumi xorclori gdstorir.
DROP modelinin foza mahiyyotini gostormok ii¢lin agagidaki xatti tosviro (Sokil 1) nozar salaq:

Sakil 1. DROP modelinin vizual foza tosviri

Sokil 1-do goriindiiyli kimi 7 qovsaq daxildir. “2” vo “4” nomroli qovsqalar neftayirma
zavodlarint bildirir. Togdim etdiyimiz modeldo neft konsorsiumu iki nogliyyat operatorundan
ibarotdir. Model iki név xam neft mohsul (todarilk qovsaglart “1” vo “3”) vo neftin
saflagdirilmasindan sonra xam neft hocmini 3 név son mohsul halina gotiron toyinat yiiklorindon
ibarotdir. Homin mohsullar “5”, “6” vo “7” (miivafiq olarag motor yanacagi, toyyaro yanacagi vo
benzin) kimi gdstarilmigdir. Tayin olunan bu mahsullar operatorlarda uygun noqliyyat vasitalorini
paylagirlar. Burada bir qovsagdan digorino kegmo miiddoati bir dofodon artiq ola bilmoz. Homginin,
mohsulun tayinati1 dovriinds toyinat ndqtasine ¢atdirilmasi eyni miiddatds bas vers bilmoz.
Stoxastik DROPS modeli. Neft sonayesi logistik problemlarinin hallinds istifads olunan ikinci
model stoxastik modeldir. Karbohidrogen ehtiyatlarinin daginmasinda istifade olunan bu model
forqli zaman kosiklorindo (masolon; istehsalat ilinin birinci yaris1 vo ikinci yarisi, cari vo ndvbati il
va.s) dasimmmalarin miiqayisalorini hoyata kecirir. Bu model, bilavasits iifiiqi planlasdirmadir.
Burada problemin halli ii¢iin ilkin miiddotdon sonra (yoni, problemin tohqigat prosesi basladiqdan
sonraki dovr) istehlaker toloblori, neft emalindaki geyri-miiayyonliklor va ilkin miiddstden sonraki
dovrdo satisa ¢ixarilan son mohsul giymotlori asash tohlil olunur. Oslinds, bohs etdiyimiz DROP
modeli stoxastik modelin (bundan sonra DROPS) bazast hesab olunur.[1] Yoni, DROPS
modelindo geyri-miioyyonliklorin tohlili aparilir vo optimal hall secilir. DROPS modeli bir ¢ox
logistik omoliyyatlarda: yiik masini, domiryolu, tanker, boru komori va.s nogliyyat dasinmalarinda
istifado olunan planlagdirma modelidir. DROPS modelinin riyazi formulasiyas1 beladir:

X={xt=[Xt, Zt, St, ..., T{]}; t=1,t=2, ..., T plan. (3)
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Verilmis vektorda qeyri-miioyyan molumatlar 6z oksini tapir. t=1 vahid zaman miiddatini gabul
edorok miioyyan bir dasinmani ifads edirik. (moalumat prosesi tarixinin T plan marhalasino gador)
Modelin hallinds bir trayektoriyadan digor trayektoriyaya qader dasinan neftin miqdarindan asili
olaraq qovsaq dostlori iigiin mokan sobokosinin qurulusunun gostaricilori, naqliyyat vasitolori vo
operatorlar hesablanir.

Logistika todariik zoncirinin torkib hissasi oldugu iic¢lin, todariik zonciri xammalin hazir
mohsullara ¢evrilib miistoriloro ¢atdirilmasi proesini ifado edir. Logistika iso, todariik zoncirindo
mohsullarin  horokotini ifado edir.[2] Todariik zoncirinin idars edilmesinin 7 komponenti
muvcuddur:

1.Planlagsdirma;  2.informasiya; 3.Monbo; 4.Inventarlasdirma; 5.Istehsal;  6.Nogliyyat;
7.Gerigaytarma.

Todariik zonciri vo logistikanin idars edilmosinds bazi forqlor miisahido olunur. (Cadval 1) [6]

Cadval 1. Todariik zonciri vo logistikanin forglori

Xususiyyatlor Logistika Todarlk zanciri

Strateji hodoflor Miistari momnuniyyati Rogabat Gstunliyi

Olagadar muioassisalor Yalmz bir miiossiso Birdon ¢ox miiassiso

Tokamiil yolu vo inkisaf Ononavi Innovativ-miiasir

Qarsiliqli slagalori Tadarik zancirinin bir halqasidir I..'O.QIStlka Ve onun bglmalorini
6zlindo comlosdirir

Digor sobalarls olagalari Minimum slagslara sahibdir xﬁrblijr:]r va interaktiv olagaloro

Logistika sifarislorin gobulu, mallarin sifarigo hazirlanmasi, anbarlama, inventarizasiyaya nazarat,
gablasdirma va nogletmo (dasinma)funksiyalarini icra edir.
Dagsima logistikanin, logistika iso tadariik zoncirinin asas harokatverici qiivvasidir.[3]

Boru xatti

Quru yolu Kombina olunmus

Tahliikali madda Hava yolu

Sokil 2. Dasima modellarinin tosnifati

Logistika tokco biristigamotli horokot axini deyil. Yalniz mal vo xidmotlorin miistorilors
catdirilmasi igini icra etmir, bozon geriqaytarmalar olur. Bu zaman logistikanin oks vo ya torsino
prinsipindon istifado edilir.[4] Oks logistika tokrar emali, tullantilarin vo tohliikoli materiallarin
utilizasiyasini idaro edon vo logistikanin funksiyalar1 arasinda dovr edon dinamik prosesdir. Oks
logistika todariik zencirinin idars edilmasinin vacib hissasidir vo mohsullarin somarali barpasi
vasitosilo rogabaot iistiinliiyii oldo etmoyo komok edo bilocok strateji resursdur. Oks logistikanin
tokrar emala dostoyi sayasindo ekoloji istiinliikk oldo edilir ki, bu da “yasil iqtisadiyyat”-in
prinsiplorine tam uygundur. Bu prosesin naticosindo istifado miiddasti tarixini bitirmis vo ya son
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istifado tarixino az miiddot qalmis mohsullarin tokrar istifadesi, emal edilmosi vo ya mohv
edilmasi mogsadi ilo miistoridon istehsalgiya, porakonds saticitya mohsulun tohvil verilmosi vo
yenidon boliisdiiriilmasi icra edilir. (Sakil 3)

Materiallar Mbhsullar

Tadariikgiilo ﬁ Istehsal _: Istehlakgilar

Mbahsullarin qaytarilmasi
A A N

< )
Daxili logistika 4 Materiallarin idara edilmosi \ Xarict fogistika ¥
aks (torsina) logistika
diiz (biristiqamatli) logistika

Materiz&l]arm qaytarlkmam
)

Nogliyyat-logistik xidmotlorin somoroli  togkili {icliin “Sonaye 4.0” osason somoralilik,
tohliikasizlik, amoliyyat samoraliliyi vo xiisusilo sormayonin qaytarilmasi konteksindo davamli
tokmillosdirmoyo diqqet yetirir. Mohsullarin internet bazari, xidmotlorin internet {izorindon
olcatanligl, kiber-fiziki sistemlor, sonaye avtomatlagdirilmasi, axinli moslumat vo informasiya
davamiyyoti, kibertohliikosizlik, agilli robotlar, mohsulun hoyat tsiklinin idars edilmasi, semantik
texnologiyalar sferalarin1 6zlindo comlosdirir. Yiiklorin boliisdiiriilmosi zamani ekonometrik xotti
programlasdirma modelinin Simpleks tsulundan istifads edilir. [6].

Sabit sifaris nomenklaturasina nozarat modeli ehtiyat yiiklorin ugotunun, anbar xarclorinin, sifaris
normasi v istehsal haddinin diizgiin hesablanmasinda istifado edilir. Modelin komoyi ilo iimumi
invertar vo anbar, o ciimlodon dasinma xorclorini minimuma endirmok miimkiindiir. Sifariglor
arasindaki vaxt intervali asagidaki diistura osason hesablanir:

tn=(N-Q)/S 3)

Burada tn — sifarislor arasindaki vaxt intervalini, N — is¢ilorin sayini, Q — optimal sifaris vahidini,
S — ehtiyat tolobin hocmini ifads edir.

t Sifariy 1 Sifaris 2
. R. - -
\ Ehtivar Optimmallig haoddi
% 1"-\ ROFMast ; Ehrivatlihig haddi
= \: M
= E, 4 AN \ 1
= ™
\ : \ Zoararsizlilc haddi
- '." “\
: + N : ! \ '
: I 1 .
- - - —- r— Vaxt

Sokil 4. Sabit sifaris nomenklaturasina nozarat modeli

e
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Diinyada godim neft 6lkosi kimi taninan Azsrbaycanin osas ixrac mohsulu neft vo diger
karbohidrogen echtiyatlart oldugu tiglin, Dovlotin osas mogsadi neft vo neft mohsullarinin
ixracindan biidcoaya daxil olan golirlari diizgiin boliisdiirmak vo 6lkonin inkisaf saviyyesini, xalqin
maddi rifah halim yiiksaltmokdir. Neftin ixracindan oaldo olunan golirlorin diizgiin idars edilmosi,
aktivlora ¢evrilmasi va soffafligin tomin edilmasi mogsadilo Dovlat Neft Fondu yaradildi vo xarici
investisiyanin 6lko iqtisadiyyatina colb edilmosi, xarici tocriibonin dyronilmosi, ¢oxsaxali ixrac
sisteminin yaradilmasi, ixracatdan biidcoys daxil olan galirlorin diizgiin idaro edilmosi strateji
maogsadlori yerino yetirir.
Dovlat Neft Fondu terafindon Azorbaycanin istirak payinin maliyyslosdirildiyi iri beynolxalq
logistika layiholorinin gdstoricilorine nozer salsag, Baki-Thilisi-Ceyhan Osas Ixrac Boru Komori
(BTC). BTC komori Azorbaycanin vo Conubi Qafgaz regionunun on bdyiik xarici logistika
layihasidir. BTC boru komori xottinin orta istismar miiddoti 40 il kimi hesablanmisdir. Orta
Oturuciiliik gabiliyyatine goro sutkada 1 milyon barel (1 barel=159 litr) neft 6tiirmok giiciino
malikdir.
“Baki-Thilisi-Qars yeni domir yolu” layihasinin maliyyslosdirilmasi ARDNF torofindon hoyata
kecirilir. Azorbaycan hékumati torafindoan islorin icrasi vo layihalora nazarat “Azorbaycan Domir
Yollar1” Qapali Sohmdar Comiyyatino havals edilmisdir. Layihonin logistik shomiyyati boyukdr.
“Conub Qaz Dohlizi” (CQD) QSC 2014-cii ilds “Sahdoniz” qaz-kondensat yataginin istismarinin
ikinci marholosi vo Canubi Qaz Dahlizinin yaradilmasina dair digar layihslarlo bagli bazi tadbirlor
haqqinda” soroncam imzalandi. Soroncama miivafiq olaraq, sohmlorinin 51%-1 dovlot
miilkiyyatinda, 49%-i ARDNF-ys moxsus olan vo ARDNF torafindon formalagdirilan 100 milyon
ABS dollar1 hocmindo nizamnamo kapitalina sahib “Conub Qaz Dohlizi” Qapali Sohmdar
Comiyyati yaradildi. “Canub Qaz Dahlizi” QSC-nin yaradilmasinda moagqsad:

- “Sahdoniz” qaz-kondensat yataginin istismarinin ikinci morhoalasinin tamamlanmast;

- Conubi Qafgaz Boru Komarinin genislondirilmaosi;

- Trans-Anadolu Boru Komaori vo Trans-Adriatik Boru Komori layiholorinin idare edilmasini

tomin etmok.

CQD layihasinin nizamnamo kapitalinin artirilmasi igiin ARDNF torofindon iimumilikdo 1 232
100 ABS dollart (51%) vesait ayrilmisdir. ARDNF qurumun nizamnamo kapitalinda dovlotin
istirak payinin maliyyalosdirilmasi {izro 6z 6hdosliklorini yerina yetirdiyi Uglin, 2018-ci ildo bu
layihaye dair 6donislor ARDNF-nin biidcesine daxil edilmomisdir.
ARDNF-nin 2018, 2019 vo 2020-ci illor iizro investisiya gdostoricilorinin, golirlorinin vo
xarclarinin miiqayisoli tohlillorine nazor salaqg. ARDNF-nin aktivlorinin investisiya portfellorino
yonaldilmasi (faizlo) asagidaki kimi olmusdur (Cadval 3). [7]

Cadval 3. ARDNF-nin aktivlerinin investisiya portfellorina yonaldilmasi (faizlo)

Portfellor 2018 2019 2020
Sabit golirli qiymatli kagizlar iizra 76,5 68,7 63,8
Sohmlor tizra 12,8 14,1 15,9
Dasinmaz amlak iizra 53 5,8 6,1

Qizil tizra 54 11,4 14,2

ARDNF-nin 2018-2020-ci illor {izro Umumi golirlori (milyon ABS dollar1 ilo) asagidaki Kkimi

olmusdur (Cadval 4). [7]
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Cadval 4. ARDNF-nin 2018-2020-ci illar iizra imumi galirlori (milyon ABS dollari ila)

Daxilolmalar 2018 2019 2020
Monfoat nefti vo qazin satisindan daxilolmalar 9791,4 8596,9 3874,9
Vagaltlsrm idara olunmasindan slds olunan 450,1 2132.9 1163.9
golirlor

Bonus 6donislori 106,5 450,8 451,6
Tranzit haqlar 10,6 11,1 12
Arkhesab1 d6donislori 2,4 2,8 4

ARDNF-nin 2018-2020-ci illar xarclarinin strukturu (faizlo) asagidaki kimi olmusdur (Cadval 6).

[7]
Cadval 5. ARDNF-nin 2018-2020-ci illar xarclarinin strukturu (faizls)
Xorclarin strukturu 2018 2019 2020
Dovlat biidcasing transfertlor 96 98,1 98,19
Layihoalor vo idaroetmo 4 1,9 1,81
Cadval 6. ARDNF-nin 2016-2020-ci illar tizra galirlari (milyon ABS dollar1)
2. Comi 3. Monfoat nefti vo qazin 4. Vosaitlarin idara
1. iler daxilolmala noglindon oldo  olunan edilmasindon daxil
r(Y) golirlor (x1) olan golirlar (x2)
5. 2016 6. 58911 7. 51891 8. 6885
9. 2017 10. 7065,5 11. 6409,9 12. 6419
13. 2018 14. 10361 15. 97914 16. 106,5
17. 2019 18. 111945 19. 8596,9 20. 21329
21. 2020 22. 5506,4 23. 38749 24. 11639

Asil1 vo sorbost doyisonlor arasindaki xotti reqressiya tonliyi: Y = ag+ a5 - X3 + a2 - X vasitosilo
Reqressiya modelinin hesablanmasi naticalori alinir Y = 6185 + 1,12 - x; + 0,9 - X, . Reqressiya
modelinin hesablamasina asason naticolor: Monfoat nefti vo qazin naqlindon aldo olunan golirlor
1% artdiqda timumi galirlor 1,12%, vasaitlorin idars edilmasindon daxil olan galirlor 1% artiqda
iso imumi golirlor 0,97% artar.

Bir miiossisonin logistika xidmotinin movcud vo ehtiyat imkanlarinin yaxsi soviyyado olmasi
onun manfootliliyini artirir. Diinya 6lkalorinin UDM-da logistika sektorunun 20% hacmindo paya
sahibdir. Diinya bazarinda hor 1 dollarin 25 senti logistika menecmentina va logistik elm-tadqiqat
islorino sorf olunur. Beynolxalgq Nogliyyatcilar Assosasiyasinin toxminlorino goro golocok dévrdo
Sorqi vo Morkozi Afrika bolgolori do logistika dasinmalarinda tranzit movqeya sahib olacagq.
Diinya 6lkolori arasinda an ¢ox yiiklorin dasindig1 6lks Sinqapurdur. Singapur bu gin uzaq Asiya
olklori icinde 6z inkisafina gore forqlonir. Bunun asas sababi iso, tranzit daginmalar zaman1 6lko
limanlarinin dohliz rolunu oynamasi vo 6lko biidcosino kiilli migdarda vergi 6domalorinin daxil
olmasidir. Logistika performans indekslorinds Avropa regionun Almaniya, Italiya, Asiya
regionun Cin vo Yaponiya kimi 6lkolori ilk siralarda yer alirlar.

Avropanin 9 o6lkesi ilo homsarhad olan Almaniya logistika sahesinde 6z liderliyini illordir
qorumagqdadir. Olko iqgtisadiyyatina on ¢ox golir gotiron iigiincii an boyiik saho logistikadir. Bu
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sahonin illik dovriyyasi 260 milyard dollara yaxin qiymotlondirilir. Almaniyada mosgul oshalinin
3 milyonu mohz bu sahads calisir vo 60000-don ¢ox sirkot nagliyyat xidmotlori gostorir. G8
(“Boyiik Sokkizlik” dlkalori: ABS, Almaniya, Boyiik Britaniya, Fransa, italiya, Kanada, Rusiya,
Yaponiya) Olkalorindon he¢ biri Almaniyanin ixrac potensialini vo noaqliyyat sahasindoki
golirlorini iistoloyo bilmir. Bu 6lkolor diinya UDM-doki ixracatin 65%-ni tomsil edir. Bunun
noticosidir ki, Almaniya “ixracat ¢empionu olan 6lko” statusuna sahibdir. 2018-ci ildo Dinya
Bankinin logistik performans indekslorinde Almaniya 160 6lks arasinda lider olmusdur. Bu gin
do Almaniya illik 13 milyard avro hacmli goliri olan logistika ixrcatina sahibdir vo bu sahada
diinyada birinci yerds qorarlasib. Apardilan islahatlara gore noqgliyyat va logistika xidmatlorinda
Almaniyadan sonra ikinci yerdo gorarlagan Cin Xalq Respublikasi bu saha iizro forglonir.
Beynolxalq ticarot imkanlarmin genislondirilmasi ilo naqliyyat vo logistika sahasi do inkisaf
etmokdo davam edir. Olkomizdo do IEO-in tocriibosindon istifado etmoklo vo xarici ticarat
dovriyyasinin artirilmasi il bu sahonin keyfiyyat vo komiyyat gostoricilorinin artirilmasina tobii
sorait vardir. Bu giin global iqtisadiyyata inteqtasiya edon Azorbaycanda tranzit ticaroto vo
daginmalara olverisli hesab edilon cografi movqge, bu saho {izro calb olunan investisiya
layihoalorinin hacmi bunu demoys osas verir.
Avropa vo Asiya regionlarinin kosismosindo yerlogon vo bir torofdon Xozor hovzosi ilo
ohatolonmis Azorbaycan Simal-Qorb vo Simal-Conub dohlizlorine, o ciimlodon Ipok Yoluna ev
sahibliyi etmokdoadir. Bu dstiinliikloro sahib olan G6lkomiz naqliyyat infrastrukturunun
genislonmosi, logistika xidmoti saholorinin inkisafi vo yeni doniz limanlarinin, domiryolu
xatlorinin, boru komorlorinin yaradilmasi ilo beynslxalq idxal-ixrac omaliyyatlarinda pay oldo
etmok imkanlarma malikdir. Azorbaycan orazisindo intermodal vo multimodal logistika
morkozlorinin yaradilmasi, bu sahads 6zollogdirilma togabbiisiiniin olmasi va ticarat dovriyyasindo
doyarlorin yiiksaldilmasi tiglin miioyyan islor gériillmokdadir. Bu giin Azarbaycan Conubi Qafgaz
regionunda mithiim naqliyyat habina g¢evrilmisdir. Hal-hazirda naqliyyat vo logistikadan daxil
olan golirlor UDM-in 10%-ni toskil edir. Azorbaycanin logistika sahosi iizro 2025-ci ilo dair hodof
indigatorlart hadoflonmisdir:

- Bu saha iizro az1 20000 yeni is yeri yaradilmalidir.

- Tranzit yik dovriyyoesinin hocminin yiiksoldilmosi vo asagidaki pay bolgiisii oldo

edilmolidir:

- Orta Asiya va Qara doniz marsrutu tizro 40%;

- Orta Asiya vo Avropa marsrutu izra 25%;

- Cin vo Avropa marsrutu iizra 3%;

- Rusiya vo Iran marsrutu iizro 40%;

- Iran va Qara doniz marsrutu iizro 25%.
Layiholorin reallagdirilmasi {izro monitoring toskil edilmolidir. “Azad Iqtisadi Zona”larin
foaliyyotino nozarot vo soffaflig tomin edilmolidir. 5-6 logistika morkozi yaradilmalidir.
Yaradilacaq logistika morkozlorinin UDM-o tosiri regional logistika vo ticarot qovsaqlarinin
timumi tosirinin 20%-1 gqodor olmalidir. Hava yollar1 vasitosilo icra edilon logistik amoliyyatlarin
xalis goliri 5% artirilmalidir.[8]
Azorbaycanda sonaye miiassisalorinin ucuz xammalla tomin edilmosindo, o ciimlodan logistik
golirlorin artirilmasinda, daxili va xarici yiik (sornisin) daginmalarinda mithiim ohamiyyato sahib
layiholor tiglin 2025-ci ilo dair strateji moaqsadlors nail olunmalidir.

Natica.
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Azorbaycanda logistika sahasinin inkisafina hor ciir tobii vo iqtisadi sorait olsa da, bu sahaya
maraq arzuolunan soviyyado deyil. Bunun osas saboblorindn biri logistika sektorunun dorindon
Oyronilmomasi vo tocriibonin az olmasidir, yoni pesokar miitoxossislorin ¢atismazligi. Dovlotin
osas mogsadi bu saha {izro insan kapitalin1 artirmaq vo ixtisash kadrlar yetisdirmoklo, kadr
potensialini giiclondirmakdir.

Bu sahonin Azorbaycanda daha da dorindon Oyronilmasi {i¢iin diinyanin aparici 6lkalori
Yaponiya, Singapur, Almaniya tacriibasindan istifado etmak moagsadouygundur.

Olot gosobasinds yerloson Baki Limaninda tranzit yiiklorin dasinmasi vo saxlanilmasi tigiin
mioyyan edilon giymatin bazarin talablarina uygunlagdirilmasi vacib masalalordon biridir.
2018-ci ildo acilisi bas tutan RO-RO terminalinda Singapurun tocriibasindon istifado
edilmosi mogsadouygundur.

Azorbaycanda logistika morkozlorinin beynolxalq ISO standartlarina vo “Logistics 4.0”
konsepsiyasina uygun logistika morkozi yaradilmalidir.

ARDNF-nin golirlori artirllmali  vo ixrac strategiyasina yenidon baxilmalidir.
Investisiyalara yonoldilon aktivlorin bir hissosi logistika sohasine ayrilmalidir.
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