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REMOVAL OF HIGH-MOLECULAR COMPOUNDS UNDER ACTION OF
BAF-1 REAGENT INCLUDED BY DEPOSITS DURING STORAGE OF
TRANSPORTED OIL IN TANKS

Zeynab Abdullayeva
Azerbaijan State University of Qil and Industry, Assistant of the department "Qil and gas transportation and storage",
PhD, E-mail: abddali@yandex.ru

ABSTRACT

Sedimentation occurs during storage and transportation of all produced oil, which leads to a
reduction in the effective capacity of tanks, corrosion spills, difficulty in checking the condition of
the tank, a large amount of oil loss and, most importantly, changes in the composition of oil. This,
in turn, leads to a decrease in the volume of the fraction during oil refining. In order to effectively
combat sediment formation, it is necessary to determine its essence, as well as the basic laws of
this process. One of the most important problems in the operation of tanks is their cleaning.
During long-term operation, sediment accumulates at the bottom of the tanks, which reduces their
useful volume and complicates their operation. Sedimentation in tanks is due to the separation of
solid phases in the oil and its subsequent deposition. This is a natural and necessary process that is
directly related to the increase in the concentration of heavy components - asphaltene, resin,
paraffn in the total volume of oil during the mixing of different oils. On the other hand, the
separation of the solid phase depends on the physical and chemical properties of the oil,
temperature and a number of other factors, and the intensity of accumulation depends on the
design and maintenance characteristics of the tank. During long-term storage of oils of different
densities and viscosities, depending on the constantly changing temperature regime of storage
conditions, sediment accumulates at the bottom and walls of the tank and is unevenly distributed
over the area. Its relative thickness is observed in areas far from the intake and distribution pipes,
which does not allow to more accurately determine the actual amount of oil in the tank. Over
time, the sediment thickens; washing is difficult in some areas, and sometimes not at all. To
ensure efficient and reliable operation of the tanks it is important to regularly clean them of
accumulated sediment. One of the most important problems in the operation of tanks is their
cleaning. During long-term operation, sediment accumulates at the bottom of the tanks, which
reduces their useful volume and complicates their operation. Sedimentation in tanks is due to the
separation of solid phases in the oil and its subsequent deposition. Manual cleaning of tanks from
oil sludge is a fairly common method of cleaning. First of all, this method is used to clean small
tanks. When cleaning the tanks in this way, the tank is first steamed, then washed at a temperature
of 30-50 ° C and a pressure of 0.2-0.3 MPa. The device used for pumping water consists of a
pump and an ejector. The washing water is pumped along with the oil sludge. The solid sediment
and sand are removed with a shovel, a shovel and a bucket. Cleaning of tanks from sediments is a
dangerous labor-intensive work and requires considerable material costs. Even the most advanced
chemical-mechanized treatment method does not eliminate human manual labor and requires
preparation for the installation of additional equipment, as the main problem in technological and
commercial tanks is the formation of high-molecular asphaltene and resin paraffin compounds in
oils. The component composition of asphaltene-resin-paraffin sediments (ARPS) varies widely
over a single oil recovery region, even within a single field. Knowing the composition of ARPS is
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of practical importance in determining the optimal methods of combating them, or more precisely
in the selection of chemical reagents. A 1:1:1 mixture of all three sediments conventionally called
BAF-1. the coordination polymer was injected and expelled until a dry residue was obtained (450-
600 °C) and the sample was cooled and RFA analyzed. In order to prevent the formation of
coagulants, it is important to pre-inject anticoagulant into the oil mass in the tank, which can
successfully perform this task with the reagent we offer. As for the cleaning (washing) of the
already formed sediments, the proposed reagent can break down large coagulants (associations)
and ensure their re-dissolution in the oil mass.

Keywords: asphaltene, resin, paraffin, associate, Balakhani, Bulla, Diogenes, BAF-L1.

NOQL OLUNAN NEFTLORIN CONLORDO SAXLANDIGI ZAMAN,
TORKIBINDOKI YUKSOK MOLEKULLU BIRLOSMOLORIN OMOLO
GOTIRDIKLORI DiB COKUNTULORININ BAF-1 REAGENTININ TOSIRI
ILO ARADAN QALDIRILMASI

Zeynab Abdullayeva
Azarbayan Dovlot Neft vo Sonaye Universiteti, “Neftin,qazin naqli vo saxlanmasi1” kaf. assistenti, dissertant,
E-mail: abddali@yandex.ru

XULASO

Conlorin istismarmin on vacib problemlorindon biri onlarin tomizlonmosidir. Uzun miiddatli
istismar zamani ¢onlorin dibindo onlarin faydali hocmini azaldan vo istismarini ¢otinlogdiron
¢okiintii toplanir. Conlorda ¢okiintiinin amalo golmasi neftlorin torkibinds olan bork fazalarin
ayrilmasit vo sonradan ¢Okmosi ilo olagodardir. Conlorin neft slamlarindan ol amayils
tomizlonmasi Usulu kifayst gador yayilmis tomizlonmo Gsuludur. Har seydon avval bu Usul ¢ox da
boylk olmayan hacmli ¢onlarin tomizlonmasinds istifads edilir. Canlarin bu Gsulla tamizlonmasi
zamani ¢an birinci ndvbads buxara verilir, sonra 30-50 °C temperatur, 0,2-0,3 MPa tozyiq altinda
yuyulur. Su vurulmasi tgiin istifado edilon qurgu nasos vo ejektordan ibaratdir. Yuyucu su
neftslamla birlikdo nasosla konara vurulur. Bark ¢okintind vo qumu bel, xokondaz va vedrs ilo
yigisdirirlar. Conlorin ¢okintulordan tomizlonmasi tohlikali amok sarfi tolob olunan is olub,
Kifayot godor material Xorci tolob edir. Hotta on progressiv tomizlonms Usulu hesab edilon
kimyoavi-mexaniklagdirilmis iisul bels insanin ol amayini aradan qaldira bilmir vo mexaniki sulda
Texnoloji vo amtasa ¢onlarinds asas problemi neftlarin torkibinds olan yiksok molekullu asfalten,
gatran parafin birlosmalori yaradirlar oldugu kimi slave qurgularin quragdirilmasi ils bagli hazirliq
islori tolob edir. Bir neft ¢ixartma regionu, hatta ayrica yataq daxilindo asfalten-gatran-parafin
cokuntulorinin (AQPC) komponent torkibi genis intervalda doyisir. AQPC-lorin torkibini bilmoak
onlarla optimal mibarizo metodlarinin toyin olunmasinda, daha doqiq desak kimyavi reagentlorin
secilmasinda praktiki shomiyyat kasb edir. Todgigat obyekti olarag hor ti¢ ¢okintlidon gotiiriilmiis
1:1:1 nisbatindo qarisigi, BAF-1 adlandirilan koordinasion polimeri vurulub vo quru qaliq
almana qodor qovulmusdur (450-600 °C) vo bu nimuns soyudularag onun RFA analizi
aparilmigdir. Koaqulyantlarin amalo golmosinin garsisin1 almagq {igiin avvalcadon ¢ondoki neft
kltlasino antikoaqulyantin vurulmasi vacibdir ki, bizim toklif etdiyimiz reagentlo bu vozifoni
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mivoffoqiyyatlo yerino vyetiro bilor. Artig omalo golmis c¢okiintiilorin  tomizlonmasina
(yuyulmasina) galdikds isa toklif olunan reagent boyik koaqulyantlari (assosiatlari) pargalayaraq
onlarin neft kiitlosinda yenidon hall olmasini tamin eda bilor.

Acar sozlar: asfalten, qatran, parafin, assosiat, Balaxani, Bulla, Diogen, BAF-1

Giris: Hasil olunan biitiin neftlordo saxlanma vo noqlolunma proseslorindo ¢6kmo bas verir ki, bu
da c¢onlorin somorali hocminin kigilmasina, korroziyadan dagilmalarin bas vermosino, ¢onin
voziyyatinin yoxlanilmasinin ¢otinlogmasine sobab olmaqla borabor, kiilli miqdarda neft itkisino,
on osast is9 neftin komponent torkibinin doyismosino gotirib ¢ixarir. Bu iso 6z ndvbosinds neftin
emali zamani fraksiya hocminin azalmasina sobob olur. Cokiintii omologolmo ilo effektiv
miibarizo aparmaq iliclin onun mogzini vo hamginin bu prosesin asas ganunauygunluqlarini
miloyyon etmok lazimdir.

Conlorin istismarinin on vacib problemlorindon biri onlarin tomizlonmaesidir. Uzun miiddatli
istismar zamani ¢onlorin dibindo onlarin faydali hocmini azaldan vo istismarini ¢otinlogdiron
¢cokiintii toplanir. Conlordo ¢okiintiiniin omoalo golmasi neftlorin torkibindo olan bork fazalarin
ayrilmasi vo sonradan ¢okmosi ilo olagodardir. Bu iso bilavasito miixtolif neftlorin bir-biri ilo
qarismasi zamani agir komponentlorin- asfalten, qatran, parafinlorin qatiliinin neftin timumi
hocmindo artmasi ilo bagli olan tobii vo zoruri prosesdir. Digor torofdon bork fazanin ayrilmasi
neftlorin fiziki-kimyovi xiisusiyyotindon, temperaturdan vo bir sira digor amillorden, toplanma
intensivliyi iso tutumun (¢onin) konstruksiyasindan vo texniki-istismar xiisusiyyatlorindon asilidir.
Miixtolif sixligh vo Ozliiliikkli neftlorin uzun miiddot saxlanmasi zamani, saxlanma soraitinin
daima doyison temperatur rejimindon asili olarag, ¢onin dibindo vo divarlarinda ¢okiintiiniin
toplanmasi bas verir vo saha ilizro geyri-barabor paylanir. Onun nisbi qalinligi qobul-paylanma
patrubkalarindan uzaq saholordo miisahido edilir ki, bu da ¢ondo neftin faktiki miqdarinm1 daha
doqiq toyin etmoys imkan vermir. Zaman kecdikco ¢okiintii sixlasir, ayri-ayr1 zonalarda yuyulma
¢otinlasir vo bazan he¢ miimkiin olmur. Canlorin effektiv vo etibarli istismarini tomin etmok tigiin
onlar1 miitomadi olaraq toplanmis ¢okiintiilordon tomizlomok vacibdir [1-4].

Conlorin ¢okiintiilordon tomizlonmaosi tohliikoli omok sorfi tolob olunan is olub, kifayot godor
material xorci tolob edir. Hotta on proqressiv tomizlonma {isulu hesab edilon kimyovi-
mexaniklosdirilmis iisul belo insanin ol omoyini aradan galdira bilmir vo mexaniki iisulda oldugu
kimi olava qurgularin quragdirilmasi ils bagl hazirliq islori tolob edir.

Neft conlorindo dib c¢okiintiilorinin toplanmasinin qarsisinin  alinmasi iiglin istifado edilon
tisullardan on rasional1 hidravlik yuyulma sistemidir. Canlorin dibinde ¢okiintiilorin toplanmasinin
qarsisini almaq vo homg¢inin onlarin ¢ixarilmasi mogsodilo ¢ondo yuyucu sistem vo ya vintvari
qarigdirict quragdirilir. Yuyucu sistem tiplorindon biri nasos qurgusunun boru kemarlorini bir-biri
ilo olagolondiron dairavi soplalardan ibarot sistemdir. Bu sistemdo ¢okiintii arasikesilmaz neft
sirnagi ilo yuyulur. Uzunmiiddatli ¢6kiintli toplanmasi naticosinds ¢okiintiiniin strukturu doyisir o,
bos voziyystdon kiplosmis voziyyato kegir. Conin dibindo ¢okiintiiniin kiplogsmasino yol vermok
olmaz. Onlarin yuyulmast yumsaq ¢okiintiiniin galinligr 10 sm-don ¢ox olmamagqla qrafik iizro
hoayata kegirilmalidir [5-8].

Totbiqino goro neft ¢conlori emulsiyalarin dagilmasina vo lay sularinin ayrilmasina asason texnaloji
(sokil-1) vo suslagdirilmis vo duzsuzlasdirilmis neftlorin saxlanilmasi {igiin amtoo ¢onloring (sokil-
2) ayrilir.
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Sakil-1. Texnoloji ¢onin timumi goriiniisii.

Hneft

Sakil-2. Omtoo ¢onin limumi goriiniisii.

Texnoloji vo amtos ¢onlorinds asas problemi neftlorin torkibinds olan yiiksak molekullu asfalten,
qatran parafin birlosmolori yaradirlar [9-11].

Amerikanin “Nalw Chemical” sirkati neft conlorinin tomizlonmosi ¢un yeni texnologiya
islomislor. Bu texnologiyada garigdirilma va su-¢girkab qaliglarinin qizdirilmasi ilo yanasi parafin
halledicisinin vo disperslosdirici agentin istifadesi do nozards tutulur. Bu Gsulun totbigi onu
gostorir Ki, o, vaxt itkisini vo amayin sarfini asasli olaraq qisaldir vo hamginin ¢okintiidon neftin
¢ox hissasinin ayrilmasini tomin edir [12-14].

Yerli analoglardan dib ¢okuntulorinin yuyulmasi qurgularindan “Diogen” qurgusu diqqati daha
¢cox calb edir. Bu ciir qurgularin isi {izon Ortiiyiin konstruksiyasina tasir etmir vo o cumladan
statistik elektrik coroyaninin toplanmasi bas verir. Hor bir ¢onin dib ¢okiintiisiiniin yuyulmasi
qurgusu ilo stasionar tomin olunmasi daha optimal hesab edilir [15-18].
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Beloliklo, toplanmis odobiyyat materiallarinin analizinin naticalori goOstorir ki, ¢anlarin
tomizlonmosi kifayst godor omok tolob edon proses olub, ¢onin uzun middst istismardan
cixarilmasi ilo miisaiyat olunur. Dib ¢okilntulorinin toplanmasinin qarsisinin alinmasini vo ganin
istismar zamani tomizlomolorarast miiddati uzatmaq tgun ¢anlorin dib ¢okintilarinin yuyulmasi
stasionar sistemlari ilo tomin edilmasi toklif olunur. Saquli polad ¢onlor ti¢lin qarisdirict qurguya ,
domir beton ¢anlor Uglin iss hidravlik yuma sistemi (yuyucu basliglar) daha iistiin hesab edilir.
Ancaq c¢Okiintliiniin toplanmasiin qarsisint almaq hamiso mimkin olmur. Bu dsullardan an
effektiv olan1 kimyavi-mexaniklosdirilmis tisul hesab edilir ki, burada qarisdirilma ilo barabar
parafini hall edon hoalledicilordon va ¢okiintiiniin qizdirilmasindan istifade edilir. Uygun
texnologiya amok sorfinin vo zaman itkisinin qarsisint alir vo ¢okintinin karbohidrogen
hissasinin ayrilmasina imkan verir [19-21].

Moasalonin qoyulusu: Todqiqgat islorinin analizlorinin naticalori gostorir ki, saquli g¢onlords
mitomadi toplanan neft vo neft mohsullar1 ¢okiintiilorinin tamizlonmasi moagsadilo mixtalif elmi
yanasmalar totbiq edilorok mixtalif Usullar toklif edilmasina baxmayaraq gostarilon problem axira
goadar 6z hallini tapmamisdir. Bunun asas sobabi iso totbiq edilon elmi yanasmalarin oksariyyati
noticonin aradan qaldirilmasini 6ziinds ehtiva edir vo ¢okintulorin amalo galmasi sabablari bir o
gadar da nazars alinmir. Naticads problem axira qodor 6z hallini tapmur, ol amayindon ¢ox istifado
olunur ¢anin moasamoloarine niifuz etmis ¢okiintii mohsulu masamalordon tam ¢ixarilmadigindan
(totbiq olunan tisullarin bu isi gora bilmoadiyindan) tomizlonmadan sonraki dévrde ¢okma prosesi
daha suratlo gedir ki, bu da tomizlomaslorarasi dovriin qisalmasina va tomizlonmays sorf edilon
Vasaitin artmasina sabab olur. Digar torafdon tomizlonmads istifads edilon yuyucu vasitalarin va
reagentlorin ¢okintldon yuyularaq cixarilmasinda olave texnologiya talob olunur ki, bu da
tomizlonmoya sorf edilon vosaitin daha da artmasma gotirib ¢ixarir. Todgiqgatlar gostorir Ki,
tomizlonmoadan alinmis ¢okiintii kiitlasi 80 % muxtalif neft komponentlarindon ibarat oldugundan
neftin komponent torkibi doyisir vo onun keyfiyyati pislosir. Heg do sirr deyil ki, oksar hallarda
¢ondon ¢ixarilmig ¢okiintii kiitlosi neft qaliglariin tullant1 sahsloring atilir ki, bu da ekologiyaya
ciddi zarar vurmagla borabar giymatli neft mohsullarinin da atilmasina sabab olur. Yuxarida sorh
olunanlardan bels naticaya golmoak olar ki, bu vaxta gadar islonmis texnologiyalar vo Usullar s6z
gedoan problemi sona gadar hall etmak igtidarinda deyil. Ona gora do gostarilon problemin holli
yeni elmi yanasma vo yeni iisullarin iglonmasini talob edir. Bu baximdan bu aktual problemin halli
mogsadilo biz yeni elmi yanasma totbiq etmoyi Qorara aldiq ki, bu da nefto mohlul kimi
baxmagdan va onun komponent torkibindon ¢ix1s etmayi 6zinds ehtiva edir [22].

Belalikla, neft malum oldugu kimi goxkomponentli nanokolloid mahluldur, o da bdtiin mohlullar
kimi hoalledicilordon vo hall olan maddslordon ibarstdir. Burada halledicilor yingil neft
karbohidrogenlarindan, hall olan maddolor ise agir neft karbohidrogenlorindan, asason parafin,
gatran vo asfaltenlordon ibaratdir. Ylngil neft karbohidrogenlori dedikdo osason alkanlar,
tsikloalkanlar, arenlor, heteroatomlu birlosmolor basa diisiiliir. Agir neft karbohidrogenlari
dedikds isa qudronlar nozards tutulur Ki, bura da asason bark karbohidrogenlor- yiiksok molekullu
tsikloalkanlar, arenlor, gatranlar, asfaltenlor, metal Gzvi birlosmolor aid edilir. Neft cokunttlarinin
osasini qatran, asfalten, parafinli neftlordo parafin toskil edir. Bu ¢okiintiilori iimumi sokildo
AQPC adlandirirlar.

AQPC mirokkab karbohidrogenlor qarisigindan ibarat olub, parafindon (20-70%, Kiitls), asfalten-
gatran birlosmoalorin (AQB) (70-40%, kutlo), silikagel qatranindan, yagdan, sudan vo mexaniki
qarisiqlardan ibaratdir.
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Parafinlor- C1gHss-don CgHi30-a dok metan sirasi karbohidrogenloridir. Lay soraitinds neftds hall
olmus halda olurlar. Neftlor onlarin torkibindoki parafinlorin miqdarindan asili olaraq, asagidaki
siniflora ayrilirlar (FOCT 51858-2002): azparafinli-1,5% Kkitloya godor; parafinli-1,5-don 6%,
kltloys godor; yiksok parafinli-6%, kitlodon yuxari.

Parafinlor muxtalif Kimyovi reagentlora (tursu, galovi va s.) qarst davamli olub, havada asanligla
oksidlosirlar.

Yiksok molekullu parafinlor- serezinlor (Cs7H7s-don  CssHiog-o godor) yiksok gaynama
temperaturuna, boyik molekul kitlesins va sixildiglarina gora farglonirlor.

Asfalten-gatran birlosmasinin (AQB) torkibino azot, kikird vo oksigen daxildir. AQB yiiksok
molekul kitlasine malik olub ugucu deyil, bircinsli qurulusa malik deyil.

Neftdo qatranli maddalorin miqdart yiingiil komponentlorin buxarlanmasi vo onlarin oksidlogmasi
hesabina vo hamgcinin neftin su ilo tomasi noaticasinds artir. Bazon gatranli birlosmalor grupuna
asfaltenlori do aid edirlor.

Asfaltenlor-gonur vo ya Kkarpici rongli toz halinda madds olub sixligi birdon bdyikdir; onun
neftdo kiitlasi 5%-o ¢atir. Asfaltenlordo 80-86% karbon, 7-9% hidrogen, 9%-o qodor kikird, 1-
9% oksigen va 1,5%-2 godar azot vardir. Onlar agir neft ¢okiintiilarinin nisbaton ¢atin ariyan vo az
hall olan hissasidir.

Neft disperes sistemlori kolloid mohlullar sinifino aid edilir ki, burada AQB malten mihitinds
paylanmigdir. Aydindir ki, neftlorin fiziki-kimyavi vo texnoloji xassolori “asfalten-gatran” vo
“malten-qatran-asfalten” sistemlorindo molekullararasi garsiligl tasirdon ¢ox asilidir [23].

Bir qayda olarag gatran vo asfaltenlorin qurulusuna “sendivi¢” quruluslart kimi baxilir, hansi ki,
bir-birino paralel naftenoaromatik laylardan ibarst olub 6z aralarinda yiik dasiyan komplekslarin
omoala galmasi hesabina birlasirlor. Bu halda asfaltenlorin yiiksok darocads qaydaliligi miihiim yer
tutut, belo ki onlara ideal kristallar kimi baxilir, baxmayaraq ki, kvazikristallik hissanin ¢ox az
hissasi asfalten maddolorinin payina diisiir (3-4%-2 qodar). Qobul olunmusdur ki, qatranlar vo
asfaltenlorin paramagnit mayelar, neft vo neft mohsullar1 iso termodinamiki stabil paramagnit
mohsullar hesab edilsin. Asfaltenlor diamagnit hissaciklorin homolitik dissosasiya doracasindan
asilt olan goxlu sayda assosiyatlari konbinasiyasindan ibarotdirlor. Neftdo paramagnit gstran ve
asfaltenlarin gatiliglarinin dayismasi assosiatlar konbinasiyasinin qurulusunun dayismasi ila baglidir.

Bir neft ¢ixartma regionu, hotta ayrica yataq daxilindo asfalten-gatran-parafin ¢okiintiilarinin
(AQPC) komponent torkibi genis intervalda doyisir. AQPC-lorin torkibini bilmok onlarla optimal
miibarizo metodlarinin tayin olunmasinda, daha doqiq desok kimyavi reagentlorin secilmasinda
praktiki ohomiyyat kosb edir. Bu se¢im cox vaxt AQPC-nin tipindon ¢ixis edilorok hoyata
kegirilir. AQPC-in torkib vo qurulus todqiqatlart iiclin ekstrasiya, xromtoqrafiya, termoqrafik-
spektroskofik, rentgenoqrafik, atom elektron mikroskopik, elektrokimyovi vo s. isullardan istifads
edir.

AQPC-in omologolmasinin vo inkisafinin iki morholosi molumdur. Birinci morhalo - neftlo
tomasda olan sotlordo parafini kristallagma morkazlorinin omolo golmesi vo inkisafi. Ikinci
morhoals - parafinlo Ortiilmiis sotho daha boyiik kristallariin ¢okmaosi.

AQPC-nin amolo golmasina asash tasir gostoran amillor asagidakilardir:

quyu dibindo tozyiqin asagi diismosi vo bununla olagodar olaraq qaz-maye sisteminin
hidrodinamiki tarazligin pozulmasi; intensiv qazayirma; quyuboyunda vo layda tempraturun asagi
diismosi; qaz-maye sisteminin vo onun ayri-ayr komponentlorinin horokot siirotinin doyismasi;
qariggin har bir fazasinda karbohidrogenlorin torkibindan asili olmasi; fazalarin hacm nisbotindon
asililiq; borunun sothinin voziyyatindon asili olmasi.
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AQPC-nin amologalmasinin intensivliyi bu vo ya digor amillorin {stlinlik togkil etmosindon
asihidir, hansi ki, zamandan vo dorinlikdon asili olaraq doyiso bilor. Ona goro do ¢okiintiilorin
miqdar1 vo xarakteri daimi olmur [24].

Holl iisullari: Biitin mohlullarda oldugu kimi hall olan maddalor halledicilords mohdud migdarda
hall olurlar vo bu miqdar tozyiq vo temperaturdan bilavasito asilidir. Neftlor holo laylarda oldugu
zaman, qeyd edildiyi kimi, onlarda neft yataqlarindan asili olaraq holl olan miqdarda qatran,
asfalten vo parafin olur ki, bunlar da neftin xassolorini formalasdirirlar. Bu neftlor hasil
olundugdan sonra saxlanmaq mogsadilo ¢onlors vurulduqda hslledici karbohidrogenlorlo agir
karbohidrogenlor arasindaki tarazliq pozulur, yoni imumi hocmdo doyma bas verir.

imm INEKTPOHHOE HI0OpIEHE 1 imm SnekTpoHHoe naohpawenns 1
a) b)

Sakil-3. Reagentsiz a) Balaxani vo b) Bulla neftinin quru galiginin elektron-mikroskopik tosviri.

Stasionar halda miitomadi olaraq atmosfer soraitinin, tozyiq vo temperaturun doyismosi ilo tarazliq
pozulur vo timumi hocmds agir karbohidrogenlorin kolloidlari bir-birine daha da yaxinlasaraq-
koaqulyasiya prosesino ugrayaraq assosiatlar omolo gotirirlor (sokil 3).

Neftlorin garismasi halinda hoalledicilorin bir-birinds hall olmasini da nazors alsaq, bu proses daha

siiratlo bas verir. Diinya adobiyyatinda assosiatlarin qurulusu asagidaki kimi tosvir olunur (sokil.
4).
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Asfaltenlarin kristalitlari

Mitsella

Sakil-4. Assosiatlarin omolo golmosinin qurulus sxemi.

4-cii gokildon goriindiiyli kimi assosiatlarin morkezinds neftin an agir komponenti olan asfaltenlor
toplanir. Qatran iso asfaltenin lizorindo davamli tobaqo omolo gotirir vo parafinin kristallasmasi
liclin sorait yaradir. Bundan sonra neftin torkibinds olan mexaniki qarisiglar vo duzlar onun
tizorino ¢okiir. Beloliklo, neftin hocmindo asfalten-gatran-parafindon ibarot davamli assosiatlar
omala golir ki, onlar da miihitin doyismasile slagqadar olraq 6z agirliq qiivvalerinin tosiri altinda
¢oOkiirlor.

Dib ¢okiintiilorindon gotiiriilmiis niimunalarin fiziki-kimyavi vo rengenfaza analizi:

Bulla vo Balaxani neftlorinin yiiksok molekullu birlogsmoalorin (codval-1) vo y181ldig1 ¢onlordon
gotlirlilmiis ti¢ ¢okiintii niimunslorinin fiziki-kimyoavi analizi aparilmisdir (codval-2). Analizin
noticalori asagidaki codvollordo verilmisdir.

Cadval-1. Azorbaycanin ayri-ayr1 neft yataqlarindan ¢ixarilan neftlorin reagntsiz vo ragentlo
fiziki-kimyavi xassalori

Gostoaricilar Bulla Balaxani Bulla Balaxam
regentsiz reagentsiz Baf-1 reagent. Baf-1 reagent.
Qatranlarin miqdari, kit. % 9,6 16,2 9,2 14,5
Asfaltenlorin miqdari, kit. % 0,22 0,82 0,28 0,76
Parafinlorin miqdari, Kiit. % 13,1 0,31 12,8 0,33
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Cadval-2. Conlor parkindaki ¢onlordon gétiiriilmiis ¢okiintli niimunalorinin fiziki — kimyovi
gostaricilori

Gostoricilor cokuntd |1 Cokanta 11 Cokiinta 111 Aparilan analizlorin
standartlar1
Qatranin miqdari, % 14,62 15,32 Cox parafin- I'OCT 3900
Asfaltenin miqdart, % 1,21 5,22 losmis ¢okiintii | Ekstraksiya
Parafinin miqdar1, % 6,73 8,71 I'OCT 11858

Codvaldon goriindiiyli kimi ¢okiintiilor fiziki-kimyovi xiisusiyyatlorino goro bir-birindon ¢ox
forqglanirlar, bels ki, birinci niimunada qatranin miqdar1 14,62 % oldugu halda ikinci niimunada bu
gostorici 15,32 % toskil edir. Asfaltenin miqdar iso (kiitlo, %) bu niimunolordo daha koskin
dayisir, yoni birinci niimunads bu miqdar 1,21 % oldugu halda ikinci niimunads bu miqdar 5,22
% toskil edir. Parafinin miqdar1 da bu nlimunalards uygun olaraq 6,73 % va 8,71 % toskil edir.

Bu niimunolordo mexaniki qarisiglar, duzlar vo suyun miqdarlar1 da koskin forqlonirlor, belo ki,
mexaniki qarisiglar birinci niimunads 0,125 % oldugu halda ikinci niimunoads bu miqdar 6,31 %,
duzlarin miqdar1 522,7 mgq/l va 396,7 mg/l, suyun miqdari iso 16,5 % va 11,6 % toskil edir.
Ucgiincii niimuns iso onlardan farqli olaraq yiiksok parafinli olmasi ilo diggeti daha ¢ox calb edir.
Belo bir miirokkob ¢okiintiilor qarisigi li¢iin ortaq texnologiyanin yaradilmasi olbatto, ¢cox ¢otindir.
Belo halda ¢okiintiilorin imumi faza torkibini miioyyonlosdirmok olduqca vacib ¢ortlordon biridir.
Bu mogsadlo ¢okiintiilor garisigindan gotiiriilmiis quru galigin Rentgen faza analizi (RFA)
todqigat1 aparilmigdir. Niimunonin rentgenoqrami sokil 5-do verilmisdir. Rentgenoqramdan
goriindiiyii kimi ¢Okiintli aydin goriinon on azi ii¢ kristallik fazadan ibarotdir. Bu fazalarin
miistoviloraras1 mosafalori uygun olaraq 4,44, 4,22 va 3,62A toskil edir. Bu fazalardan hor hansi
birinin dagilmasi gliman edirik ki, neftdo omolo golmis assosiatlarin dagilmasina vo ¢okiintiiniin
yenidon neftin nisboton yiingiil fraksiyalarinda (halledicilords) hall olmasina gatirib ¢ixara bilor.
Bu ehtimalin no dorocodo dogru olacagini yoxlamaq ii¢lin bir sira laboratoriya todqiqatlar
aparilmigdir.
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Sakil-5. Reagentsiz a) Balaxani, b) Bulla nettlorinin quru qaliq nlimunalarinin rentgenoqramiu.
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Sakil-6. Reagent vurulmusg ¢okiintiiniin quru qaliginin rentgenoqrama.

Todqiqat obyekti olaraq har ii¢ ¢okiintiidon gotiiriilmiis 1:1:1 nisbatindo qarisigi, “Neftin, qazin
geotexnoloji problemlori vo kimya” Elmi Tadgiqat Institutunun sensorlar vo kimyavi reagentlor
laboratoriyasinin miidiirii kimya elmlor doktoru Usubaliyev Baybala Tac1 oglu torofindon sintez
olunmus, sorti olaraq BAF-1 adlandirilan koordinasion polimer vurulub vo quru qaliq alinana
godor qovulmusdur (450-600 °C) va bu niimuns soyudularaq onun RFA analizi aparilmigdir [25-
28]. Quru galigin rentgenoqrami sokil 6-da verilmisdir.

Reagent vurulmus ¢okiintiiniin quru galiginin rentgenoqramai ilo reagent vurulmamais ¢okiintiiniin
quru qaligmin rentgenoqrami gostorir ki, reagent vurulmus cokiintiido d=3,6 A maksimumu
altinda olan faza tamamilo yox olur, d=4,44 A vo d=4,22 A maksimumlari altinda olan fazalar iso
0z quruluslarin1 doyisirlor.

Reagent vurulmug c¢okiintiinlin quru qaliq niimunssinin elektron-mikroskopik tadqiqati da
aparilmigdir. Niimunonin elektron-mikroskopik goriintiisii sokil 7-do verilmisdir.

1mm 3nexkTpoHHoe naobpawenne 1 1mm BnexTpoHHoe naotpawenue 1
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Sokil-7. a) Balaxani vo b) Bulla neftinin quru qaligima Baf-1 reagenti olave edildikdon sonra
imumi goriiniisi

Reagent vurulmus ¢okiintiiniin quru galigiin elektron-mikroskopik goriintiistinii (sokil 7) reagent
vurulmamisla (sokil 3) miigayisosindon goriiniir ki, sokil 7-do aydin goriinon assosiat kiitlosi
tamamilo dagilaraq xirda hissociklora parcalanir.

Belolikla, laboratoriya todqiqatlarinin naticolorini iimumilegdirarak bels bir fikra golmok olar ki,
toklif edilon reagent ¢onlordo omolo golon dib ¢dokiintiilorinin tomizlonmasi texnologiyasinin
yaradilmasi ti¢ilin bir elmi baza ola biler.

Molum oldugu kimi dib ¢okiintiilori ilo miibarizo osason iki istigamotdo aparilir: birincisi dib
cokiintiilorinin amolo golmasinin garsisinin alinmasi, ikincisi iso artiq amolo golmis ¢okiintiiniin
yuyularaq tomizlonmasi.

Assosiatlarin amalo golmasi mexanizmindan ¢ixis etsok bu koaqulyasiya prosesidir, yani neftin
torkibindo asili halda olan kigik asfalten-gatran-parafin hissaciklorinin birlogsorok boyiik kiitlo-
koaqulyantlar (assosiatlar) omolo gotirmesidir. Bu koaqulyantlarin amalo golmasinin qarsisini
almagq tigiin oavvalcadon ¢ondoki neft kiitlasino antikoaqulyantin vurulmasi vacibdir ki, bizim toklif
etdiyimiz reagentlo bu vazifoni miivoffoqiyystlo yerino yetirs bilor.

Artiq omolo golmis ¢okiintiilorin tomizlonmosine (yuyulmasina) goldikds iso toklif olunan reagent
boyiik koaqulyantlar1 (assosiatlar1) parcalayaraq onlarin neft kiitlosindo yenidon holl olmasini
tomin edo bilor.

Natica: 1. Ik dofs olaraq asfalten, qatran vo parafin ¢okiintiilorinin 1:1:1 nisbotindo qarisigina
BAF-1 koordinasion polimeri slavs edilorok quru qaliq alinana qador qovulmus (450-600 °C) vo
nlimuna otaq temperaturuna godor soyuduldugdan sonra rentengenfaza analizi aparilmisdir.

2. Analizin naticalorine asason miioyyan edilmisdir ki, BAF-1 reagenti asasinda hazirlanmis
kompozit mohluldan y1gim montogolorinds saquli ¢onlordo miitamadi toplanan neft vo neft
mohsullart ¢okiintiilorinin amals galmasinin qarsisinin alinmasinda va ya artiq omals golmis
¢okiintiilorin yuyulmasinda miivoffoqiyyatlo istifado etmok olar.
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ABSTRACT

Manganese and polyvinylpyridine-based complexes have been shown to be effective catalysts for
many catalytic reactions. These catalysts carry out oxidation with very high efficiency, while
activating the C-H groups and easily eliminating their internal reactivity. Although many
manganese and polyvinylpyridine-based catalysts have significant activity, their application, as
well as attempts to increase their synthetic potential, have not yet been developed. To this end, we
reviewed studies on manganese and polyvinylpyridine-based catalysts to increase their application
in many chemical reactions, such as the oxidation of n-alkanes, alcohols, and olefins, and hope
that our brief review will lead to the development of new organic synthesis of
Mn/polyvinylpyridine-based catalysts.

Keywords: Poly-4-vinylpyridine, Mn(ll) based catalysts, oxidation, organic synthesis

XULASO

Manganese and polyvinylpyridine-based complexes have been shown to be effective catalysts for
many catalytic reactions. These catalysts carry out oxidation with very high efficiency, while
activating the C-H groups and easily eliminating their internal reactivity. Although many
manganese and polyvinylpyridine-based catalysts have significant activity, their application, as
well as attempts to increase their synthetic potential, have not yet been developed. To this end, we
reviewed studies on manganese and polyvinylpyridine-based catalysts to increase their application
in many chemical reactions, such as the oxidation of n-alkanes, alcohols, and olefins, and hope
that our brief review will lead to the development of new organic synthesis of
Mn/polyvinylpyridine-based catalysts.

Agar sozlar: Poli-4-vinilpiridin, Mn(II) asaslh katalizatorlar, oksidlosma, {izvi sintez

Introduction: From the literature [1] is known that polymer-supported metal complexes widely
used as catalysts in both syntheses and separations and the applications in industry continue to
grow. Below was shown main advantages of polymer-supported catalysts:

1. Afacile catalyst recovery.

2. A physical separation of active sites by dispersion on the support.

3. Because of the large variety of possible supports, a modulation of the chemoselectivity,
regioselectivity, and shape-selectivity of the oxygenation reactions catalyzed by these supported
catalysts make them useful for the further chemical reaction.

4. To drive the reaction to completion, it is possible to use an excess of reagent without
complicating the work up procedure.
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No residual functionality from bead attachment in the final product.

Supported catalysts and reagents are safer, less toxic, more stable, and easier to handle.

New (or better) selectivity.

The spent reagent can be potentially reused after recovery and regeneration.

. The scale-up and optimization of the reaction is easy.

10. Monitoring the progress of the reactions is easy by using conventional techniques, such as
TLC, LC-MS, GC-MS, etc.

11. Convergent synthesis is possible.

12. Polymer supported reagents can be used in flow systems.

13. Polymeric reagents (e.g. scavengers) can be used for purification of the reaction mixture
from byproducts and impurities [2].

LN O

Apply of the problem: Among known polymers, P4VP and its derivatives have many
applications area, such as in polymers, organic synthesis, and catalysis processes [3,4]. A range of
researches has carried out to study polyvinylpyridine structurally as well as chemically in order to
use it in catalysis.

Results: It is well known that functional groups such as thiol, pyridyl, amino, and carboxy can be
used to immobilize metal nanoparticles on various oxide surfaces. Serhiy Malynych and co-
workers suggested PVP as an efficient surface modifier for the immobilization of metal and
nonmetal nanoparticles to produce different single- and multilayered assemblies. So, pyridine
functional groups provide attractive interaction to metals for immobilization of metals because of
the strong affinity of pyridyl group to metals and because of its ability to undergo hydrogen
bonding with polar species [5].

Research [6] work illustrated that polyvinylpyridine is reactive species due to its high
nucleophilicity but weakly basic due to ring nitrogen. Furthermore, supported catalyst should not
leach into the reaction mixture since the reusability of the catalyst is much in concern.

Several catalysts were obtained in order to obtain efficiency polymer based catalysts. Ibrahim
Narin was prepared “volume molecularly imprinted polymers”—KO and “surface molecularly
imprinted polymers”—KP/KPS. In each case, the catalytic activity was higher for the polymers
with metal ions. Mentioned research work demonstrated that the presence of the metal ions has
crucial effect on the activity. The “surface imprinted polymers” provide better results for the
oxidation process than the “volumetric imprinted polymers [7].

Shahram Tangestaninejad and Majid Moghadam was conducted chemical reaction in order to
obtain sulfonated manganese(lll) tetraphenylporphyrin supported on poly(4-vinylpyridine),
Mn(tpps)-PVP catalysts and it was efficient catalyst for the alkene epoxidation and alkane
hydroxylation. Additionally, manganese prophyrin remained stable and strongly bonded to poly
(4-vinylpyridine) during the reaction and it was easy to separate it from the reaction [8].

Sandro Campestrini and Bernard Meunier three different types of supported catalysts have been
searched: 1) by direct attachment of the manganese complex to the polymer by coordination of
one pyridine unit to the complex, 2) by further protonation of the remaining pyridine sites and
creation of electrostatic interactions between polymer pyridiniums and the sulfonato groups of the
metalloporphyrin, and 3) by methylation of the free pyridine units. It was shown that only one
pyridine per manganese catalyst is sufficient to enhance the rate [9].
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The substantial lack of inertness of the polymeric ligand (the polymer effect) is examined and
shown to occur in most cases during preparation of the macromolecule/transition metal complex
as well as during its catalytic use. This behavior is attributed and confirmed as due to the
polydentate ligand character of the macromolecules and to the effect of physical and chemical
parameters which can be varied over large ranges. It is now well established and generally
accepted that organic macromolecules can often act as ligands for transition-metal complexes,
thus affecting structure and catalytic properties of the resulting systems. Indeed, macromolecules
are better viewed as ideal ligands for preparing hybrid catalysts that combine the good properties
of homogeneous and heterogeneous systems, rather than inert supports for heterogenizing soluble
complexes. Both crosslinked and linear organic and inorganic polymers have been largely used in
the last few decades for heterogenizing transition-metal catalysts [10]. The majority of chemical
reactions used in the industry are catalyzed reactions [7].

To improve the recovery and reuse of metal catalyst it is useful to immobilized them on various
supports. Jalal Albadia and co-workers immobilized copper iodide nanoparticles into poly4-
vinylpyridine (P4VPy-Cul) and studied their application for the click synthesis of triazole
derivatives. Preparation of this catalyst was cheap and simple, easy to handle and straightforward.
It could be recovered simply by filtration and it can be reused in further runs without a significant
decrease in yield of the products [11].

The attachment of the reagents to the insoluble macromolecular matrix can solve the problems of
tedious work-up, lability, toxicity, or unrecyclability often experienced with nonpolymeric low-
molecular weight reagents. Usefulness is related both to the functional groups and to their
polymeric nature whose characteristic properties depend mainly on the extraordinarily large size
of the molecules [12].

The catalytic properties of these systems are greatly influenced by the size and shape of their
particles, like what happens in monometallic systems, as well as by their chemical states and the
distribution of the two metals within the individual nanoparticles (e.g., alloying, core-shell or
segregation). Claudio Evangelisti and co-workers synthesized CuPd bimetallic Solvated Metal
Atoms (SMA) by metal vapor synthesis (MVS) technique and supported it on poly-4-
vinylpyridine (PVPy). Obtained catalyst showed significantly higher catalytic activity in
Sonogashira-type carbon-carbon coupling reactions than the corresponding monometallic Cu and
Pd systems as well as their physical mixture [13].

Polymer-supported reagents are insoluble matrices in organic synthesis and in that regard, it use in
immobilization of nonsupported reagents that are toxic or unsafe as they can be easily removed
from reaction medium and recycled [14].

To make polymer surface more valuable, such as to create various surface area, pore volume and
to make polymer matrix rigidity, crosslinkers plays a ground crucial role. Cross-linked PVP, as an
insoluble polymer having remarkable properties that are followed herein by the authors Joanna
Czulak and co-workers: 1) crosslinked PVVP undergoes facile functionalization, 2) it has a large
proportion of functional groups which show good accessibility, 3) it is non-hygroscopic, 4) it is
prepared readily and is available commercially, 5) it is easy to filter, and 6) it swells in many
organic solvents [4,12]. Another method to improve polymers’ both chemical and physical
character it is quaternization of polymer. The quaternized polyvinylpyridines are completely
soluble in water. Viscosity of their aqueous solutions shows typical strong polyelectrolyte
behavior [15].
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Mn (Il) compounds in organic catalysis: A number of transition-metal catalyzed
transformations are now standard reactions in most organic chemistry areas [16]. Among these
transition metals Mn has drawn great attention of scientists. So, from the literature it is well
known that manganese is a unique element which is capable of existing in eight oxidation states,
and it makes Mn and its compounds broadly reactive in numerous catalytic reactions with organic
substrates. Manganese (I1) compounds are effective catalysts in the large-scale syntheses of many
chemically important materials [17,18].

The research results of the past 10-15 years revealed new promising applications of manganese
compounds as catalysts of various organic reactions, such as oxidation of alkanes, alcohols,
aldehydes, sulfides, and amines and carbometalation, telomerization, hydrosilylation,
chlorination, cross coupling, hydrohydrazination, aziridination, etc.

Manganese compounds are commonly known as stoichiometric oxidizers (KMnQO,4 or MnQO5), but
despite of it Mn and its derivates has been less studied in catalysis than other late 3d transition
metals, although manganese has several advantages. Manganese is actually the third most
common transition metal after iron and titanium. In contrast to other metals , this metal is not
considered a critical resource by the European Union, i. H. there is neither supply risk, nor
excessive price volatility, which is a persistent problem with precious metals. Another advantage
is Mn also a heavy metal with low toxicity. All of these appealing properties make manganese an
ideal candidate for a range of catalytic processes [19]. To take account aforementioned
advantages of Mn and its derivates many researcher have carried out investigations in order to
obtain manganese based catalysts for chemical reactions.

Robabeh Hajian and Amin Ehsanikhah described [20] the immobilization of
tetraphenylporphyrinatomanganese(l11) chloride, (MnPor), onto imidazole functionalized MCM-
41 with magnetite nanoparticle core (Fes30,@MCM-41-Im). Obtained new heterogenized catalyst
was applied as an efficient catalyst for the epoxidation of a variety of cyclic and linear olefins
with NalO4 under mild conditions. And also mentioned catalyst could be easily recovered through
the application of an external magnet, and reused several times without any significant decrease in
activity and magnetic properties.

Oxidation of n-alkanes, such as methane, ethane, propane, and cyclohexane were oxidized to the
corresponding alcohols with iodosobenzene and tert-butyl hydroperoxide using biomimetic
catalysts (supramolecular manganese porphyrin complexes) [21].

Shun-IchiMurahashi and co-workers has oxidized cyclohexane and hexane to corresponding
alcohols and ketones with oxygen in the presence of acetaldehyde as promotor and manganese
porphyrin complex [22].

Magnetic submicron particles of MnFe,0,4, NiFe,O, or CoFe,O, were created by L.C. Santa
Maria and co-workers in using an in situ inorganic precipitation procedure. They investigated the
anchorage of Mn, Ni and Co ferrites on the network structure of polymer particles [23].

In research [24] article illustrated that Manganese and its compounds very useful in
molecularsieves, ion-sieves, batteries, magnetic materials as well as other applications such as
water treatment, imaging contrast agents due to their excellent physicochemical properties. Isaac
Choi and co-workers synthesized hybrid manganese catalyst for site-selective C-H activation and
this catalyst performance remarkable catalytic activity for site-selective C3-H arylations and C3-H
alkylations of azines [25].

Mn/polyvinylpyridine complex catalysts have numerous advantages. So, the next article that was
studied by Mohammad Mahdi Najafpour and co-workers described very efficient water oxidizing
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catalyst. In that regard, they used nanolayered Mn oxide/poly-4-vinylpyridine complex
compounds,because pyridine groups in the polymer can stabilize Mn(Ill) and reduce over
potential for water oxidation and also, the polymer with many pyridine groups can inhibit acidic
condition and provide a bufferic environment for Mn oxide [26].

This article has reviewed some of the research studies that devoted to Mn and polyvinylpyridine
based catalysts and a short literature list illustrated for respected readers [27-31].

Conclusion: Manganese and polyvinylpyridine based catalysts are proven to be efficient catalysts
for the many catalyze reactions. They can conduct the oxidations with good to very high catalytic
efficiencies; these catalysts selectively activate particular C-H groups and easily overcoming their
innate reactivities. While many manganese and polyvinylpyridine based catalysts bear significant
catalytic processes, their applications have remained underdeveloped, although attempts to
evaluate their synthetic potential are being undertaken. To improve their application in many
chemical reactions, such as in oxidation of n-alkane, alcohol, olefins we attempted to focus on to
summarize the studies about Mn and polyvinylpyridine based catalysts and we hope our a short
review will paved a way in the developing of new manganese/polyvinylpyridine based catalysis in
organic synthesis.
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ABSTRACT

The continuous complication of technical objects and the growth in the degree of automation of
the control process bring to the fore the problem of optimal organization of the operation of
complex technical objects. An important role is assigned to the definition of the state of objects,
which, due to the influence of external and internal factors, changes over time. Technical
diagnostics are responsible for resolving all issues related to determining the state of technical
objects and the nature of its change over time.

Technical diagnostics deals with the study of methods that determine the actual state of technical
objects. This provision causes fundamental differences in the methods of research of technical
objects used in the theory of reliability and in technical diagnostics.

Possible malfunctions are divided into element malfunctions, which are defined as unacceptable
guantitative changes in any parameter (characteristics) due to irreversible physical and chemical
changes, and object malfunctions, which are interpreted as unacceptable quantitative changes in
parameters (characteristics) or changes in structural relationships in the object.

The process of determining the actual state of the object provides for the existence of a reasonable
program and specified diagnostic algorithms. The diagnostic algorithm is a set of operations
performed in a certain sequence in order to solve a specific diagnostic problem. The diagnostic
program is a sequence of operations (algorithms) determined in time to establish the actual state
of the object and the nature of its change.

In this case, the initial data are the sequence of operations, the duration of each operation, the
number of operations performed in parallel, and the required power of energy sources.
Performance conditions can be formulated on the basis of an analysis of the model of the object
being diagnosed or obtained on the basis of an experiment in the study of a real object. In this
case, the performance conditions are defined either as restrictions on changes in dynamic and
static characteristics or a set of object parameters, or as a requirement to perform specified
functions in accordance with a certain logic.

Analysis in the complex plane and the formulation of performance conditions as a requirement to
find the roots of the transfer function in a given area make it relatively easy to make the transition
to setting performance conditions in the time and frequency domains or in the area of controlled
parameters.

The health of an object is determined by its state. To assess the state of an object, it is necessary to
plant it or perform its work functions, or respond to special control actions. In the first case, a so-
called functional test will be carried out, in the second case, an assessment by parameters or
characteristics.
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When checking for functioning, as a rule, there is no quantitative assessment and performance is
determined by the compliance of the movements of the executive bodies, the amount (volume or
weight) of the working fluid, products and positions of the switching bodies with the values set
for the operating mode of the object. In addition, during the operation of the object, its
performance can be assessed indirectly by the level of noise, the nature of the radiation, and the
energy consumed.

When evaluating the performance, as the parameters of the object, one can consider the
parameters of the elements, the coefficients of the transfer function or the parameters of the
dynamic links.

When evaluating the performance of an object by characteristics, one can directly compare the
actual characteristics with the reference ones, use integral estimates or compare individual
indicators of static or dynamic characteristics. As indicators of time characteristics, quality
indicators known from the theory of automatic control can be considered: decay time, rise of the
first surge, delay, reaching a given level, period and number of oscillations, overshoot, etc.
Frequency characteristics can be compared by maximum amplitude, bandwidth, frequencies
cutoff and maximum.

Parameters or characteristics can be evaluated separately at the facility or by comparing the
response of the facility and an equivalent model to the same impact. In this case, it becomes
necessary to build a model that is equivalent to an object based on controlled parameters or
characteristics.

Keywords: Technical diagnostics, object analysis, diagnostics, object health, resonant frequency,
fault finding algorithms, decay time

BBIBOP COBOKYITHOCTH IMTOKA3ATEJIEN JI5SI ONEHKA
PABOTOCIIOCOBHOCTH OFBEKTA BO3HUKIIEN
HENUCIIPABHOCTH
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PE3IOME

HemnpepsiBHOE yCITOKHEHHE TEXHHYECKUX OOBEKTOB M POCT CTENICHHM aBTOMATH3alLlMH Ipoliecca
yIpaBJIE€HUS BBIIBUTAIOT HA TNEpeAHMH IulaH TpoljeMy ONTHUMAaJIbHONH  OpraHU3aliH
OKCIUTyaTalldk CJOXHBIX TEXHHYECKUX OOBEKTOB. BakHyr0 pojb TIpH 3TOM OTBOJST
OTIPEJICJIEHUIO COCTOSIHUSL 0OBEKTOB, KOTOPOE BCIEACTBUE BO3JEHCTBUS BHEIIHUX U BHYTPEHHHX
(hakTOpOB HM3MEHSETCS C TCYCHHEM BpEMEHH. Pa3penieHneM BceX BOIPOCOB, CBS3aHHBIX C
OIMPCACIICHUCM COCTOAHUA TCXHHUYCCKUX 00BEKTOB U XapakTepa €ro M3MCHCHHA C TCUCHUCM
BPEMEHH, 3aHUMACTCsl TEXHUUECKasi THarHOCTHKA

KiroueBbie cioBa: TexHu4eckas JAWArHOCTUKA, aHAIH3 00BeKTa, JUArHOCTUPOBAHMS,
paboTOCIOCOOHOCTH 00BEKTa, PE30HAHCHAS YacTOTa, AITOPUTMBI ITOMCKA HEUCIPABHOTH, BpeMs
3aTyXaHHUs
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BBenenne: TexHuueckass IUArHOCTUKA 3aHUMAETCSl H3YYEHHEM METOJIOB, OIPEIEIIONINX
JCUCTBUTEIIFHOE COCTOSIHHUE TEXHHYECKHX OOBEKTOB. OTO MOJOXKEHHE OOYCIOBIMBAET
NPUHIUIHAIBHBIE OTJIMYHSA B METOAAX HCCIENIOBAaHHUS TEXHUYECKUX O00BEKTOB, UCIOIb3YEMBIX B
TEOPUHU HAAEKHOCTU U B TEXHUYECKOW JUArHOCTHKE.

Bo3MosxHBIE HEHCTIPAaBHOCTH Pa3eAiOT HAa HEHCIPABHOCTH 3JIEMEHTA, KOTOPBIE ONMPEACISIIOTCS
KaK HE/IOIyCTUMBIC KOJIMYECTBCHHBIE M3MEHEHHUS KaKoro -JIMOO mapaMeTpa (XapaKTepHCTHKH)
BCJICJICTBUE HEOOPATUMBIX (HU3UKO- XMMHUYECKMX HW3MEHEHHUH, M HEUCHPAaBHOCTH OOBEKTa,
KOTOpBIE TPAKTYIOTCS KAaK HEIONMyCTHMbIE KOJHMYCCTBEHHBIE HM3MEHEHHS I1apaMeTpOB
(XapaKTepUCTHK) UM U3MEHEHHSI CTPYKTYPHBIX CBsi3el B 00BEKTE.

Ileas padoTbl U OCHOBHBIE BOINPOCHI Hccae0BaHMA: UTOOBI ONpeAenuTh IeHCTBUTEIHLHOE
COCTOSIHUE TE€XHHYECKOro 00BEKTa, HEOOXOJMMO, C OJHOW CTOPOHBI, YCTAHOBUTH, YTO M KaKUM
CIOCOOOM CIIeAyeT MpPOBEPUTh, & C JAPYrodM CTOPOHBI, PELIMTh, KaKHe CPEICTBAa JJS 3TOrO
MOTPEOYIOTCHI.
OTH J1B€ CTOPOHBI MPOOIEMBI JEIAT BCE 33]a4l TEXHUUECKOM JUArHOCTHKH Ha JIBE TPYIIIBL:

1. anamuz 00beKTa H BHIOOP METOJOB TPOBEPOK C MEIbI0 YCTAHOBJICHHUS €T0

JeHCTBUTENIBHOTO COCTOSIHUS;
2. TOCTPOEHHE TEXHUUYECKHX CPEJCTB JJIsl OCYLIECTBICHUS IPOBEPOK U UCIOIB30BaHUE ITUX
CPEZACTB C YYETOM YCIOBHH IKCIUTyaTallii OOBEKTOB Pa3IMYHOI0 Ha3HAYCHHUS.

[Tponiecc ompeneneHust AEHCTBUTENBHOIO COCTOSHUSL OOBEKTa IpEeAyCMaTpUBAET HalU4ue
00OCHOBaHHOM TpOrpaMMbl ¥  33JaHHBIX aJTOPUTMOB JIUATHOCTUPOBAHUS. AJITOPUTM
JUArHOCTUPOBAHMUS MNpPEACTaBIsieT CcoO0OW  COBOKYNHOCTh — ONEpalMid, BBINOJHSAEMBIX B
OIPEIEIEHHOMN MTOCIEN0BATEIbHOCTH € LIEJIbI0 PELICHUS KOHKPETHOM IUAarHOCTUYECKOW 3aJayM.
[TporpaMMoil  AMAarHOCTUPOBAHUS SBJIAETCS ONpeAETEHHAas BO BPEMEHHU I10CIIEO0BATEIbHOCTh
orepauuii (JITOPUTMOB) MO YCTAHOBJICHHUIO JEHCTBUTEIBHOI'O COCTOSIHUS OOBEKTa W XapakTepa
€ro U3MEHEHHUS.
HcxomHplMM ~ JaHHBIMEH  TIPH  3TOM  SIBJSIIOTCS  TIOCJIEOBATEIIbHOCTh  ONEpaIHid,
IPOJOJDKUTEIBHOCTh KaXXJOW ONepaluy, 4YHUCIO MNapayieNIbHO BBIIOJHSAEMBIX ONepanuid U
noTpeOHasi MOIIHOCTh HCTOYHUKOB SHEPTHH.
AHaIU3 MNPOTOTHNOB: AHaIM3 JIMTEPAaTYpHbIX HCTOYHUKOB II0OKa3aJdl YTO  YCJOBHUSA
paboTOCIOCOOHOCTH  MOXXKHO — cpOpMyTUpoOBaTH Ha OCHOBE aHalIM3a MoOJENd OOBEeKTa
JMArHOCTUPOBAHMS WM IOJY4YUTh HAa OCHOBE SKCIEPHUMEHTA INPU HCCIEA0BAaHUM PEAIbHOIO
oOwekra. [Ipu 3TOM ycnoBus pabOTOCIOCOOHOCTH OMpPEAENSIOTCS MO0 KAk OrpaHWYCHHS Ha
U3MEHEHHUsS IUHAMUYECKMX M CTAaTUYECKUX XapaKTePUCTUK WM COBOKYIHOCTH IapaMeTpoB
o0bekTa, JMOO Kak TpeOOBaHHE BBHIMOJHEHUS 3aJaHHBIX (QYHKIHA B COOTBETCTBHH C
OnpeAcIEHHON JOTUKOM.
AHanm3 B KOMIUIEKCHOW IIJIOCKOCTH M (OPMYJIUPOBAHHE YCIOBUH PabOTOCTIOCOOHOCTH Kak
TpeOOBaHUE HAXOXKICHHWE KOPHEH NepeaaTouyHod (QYHKIUU B 33JaHHOM OOJIACTH MO3BOJISIOT
CPaBHUTEIBHO IPOCTO OCYLIECTBUTh IEpeXoA K 3aJaHHI0 YCIOBMH pabOTOCIIOCOOHOCTH BO
BPEMEHHON M YaCTOTHOHM 00JaCcTAX MM B 00J1aCTH KOHTPOJIUPYEMBIX ITapaMeTpOB.
BrimotHM aHanu3 00bEKTa, MPEICTaBIAIONIETO COO0N JTUHEHHYIO CHCTEMY BTOPOTO TOPs/IKA.
OO0mwexT nuarHocTupoBanus (puc.l.) MoXKeT ObITh ONKCaH NMepetaToYHoN QyHKIMeH Buga

K (p)=R /[(p+2)(p+4)+R].
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B kauectBe Mozmenu 00bEKTa B 3TOM CIy4ae MOMKET PacCMaTpPHBATHCS XapaKTEPUCTHUECKOE
ypaBHEHUE

p’+6p+(8+ R)=8
KopHu XapakTeprucTu4eckoro ypaBHeHus (IIOJIOCH) OyayT
pi2=-3t+1—R

Takum oOpa3zoM, MOJIOKEHHWE KOPHEH Ha KOMIUIEKCHOW TUIOCKOCTH OMpPEAeIseTCs M3MEHEHHEM
BEJIMYMHBEI R.

.k
(p+2¥p +4)

A J

Puc.l. CtpykTypHas cxema 00beKTa JUArHOCTHPOBAHUS
Ecnu Ha KOMITJIEKCHYIO TIOCKOCTh HAHECTH KOPHH TPU Pa3MuYHBIX BednmuuHax R (puc.2), To
MOJKHO HETIOCPEJCTBEHHO CYUTh O BPEMEHHOM XapaKTEPUCTHKE 0OBEKTa.

Jow

Puc.2. [TonoxeHnue KOpHEN XapaKTEPUCTUYECKOTO YPABHEHHUS HA KOMIUIEKCHOM MJIOCKOCTH JJIS
00BEKTa AMATHOCTUPOBAHUS

Tak, npu u3mepenuu R ot 0 1o +00 KopHH OyAYT epeMernaTbes Mo AeUCTBUTEILHON OCH OT —2
10 —4 ¥ 1o TIPSMO#, MapauIeIbHOW MHUMOW OCH X = —3.

Bb10op CcOBOKYNMHOCTM mMoKa3areseid IJsi OUEHKH PadOTOCIHOCOOHOCTH 00BbeKTa: 3aJaHue
yclioBuii paboTocmocoOHOCTH B (opMe OrpaHHUYEHUH TepeMEIICHHE TIOJIOCOB M HYJeH
neperaTouyHo (PYHKIHMKM MO3BOJIAET YMNOPSIOUYUTH IMOKA3aTel, XapaKTepU3YIOIIHE COCTOSHUE
00BEKTa, CTENIEHU BIMSHUS Ha TIOJIOKEHUE MX (TIOJFOCOB U HYJIEH) HAa KOMIUIEKCHOHN TIOCKOCTH.
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[Ipu BBIOOpPE COBOKYMHOCTH KOHTPOJHPYEMBIX IIOKa3aTeleil MPUHUMAIOTCS BO BHUMAaHHE
BEJTMYMHBI YyBCTBUTEIHLHOCTEH TOJIIOCOB (HYJIEH ) K M3BMEHEHHIO TTOKa3aTeleH.

Jnist BEIOOpa COBOKYITHOCTH KOHTPOJIMPYEMBIX TOKa3aTesel I1esiecoo0pa3Ho COCTaBUTh TaOIUILY
YyBCTBUTENbHOCTEN (Tabi.l.) pacmoyio’KMB B KaXJOM CTPOKE BCE UYBCTBUTEIBHOCTH OJHOTO
MOKa3aTeNsi K U3MEHEHHUIO BCEX BEIMYWH, XapaKTePU3YIOMINX COCTOsiHHE oO0BekTa. [Ipu sToM B
KKJIOM CTOJIOIE OKa)XXyTCs YyBCTBUTEIBLHOCTH BCEX IOKaszaTeled @; ., K OJHOM W TOM IKe
BeJMunHe D

Taoauna 1.

:.'? &:‘ bg‘ IEJ:' - b_:“
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[Ipu BBIOOpPE paccMaTpUBaeMble COBOKYIMHOCTH TMOKa3zaTened HeoOXOIMMO YYHUTHIBATh
BO3MOXXHOCTh M3MEHEHUS COCTOSIHUSI 00BEKTA B MEPUO/I €r0 IKCIUTyaTaI[H, YTO MOXKET MIPUBECTH
K HApYIICHUIO0 Ha4aJIbHOIO COOTHOIIEHUS MEXAY YyBCTBUTEIBHOCTAMU. ISl yuéTa BO3ZMOMXKHBIX
U3MEHEHUH HEOOXOIMMO CTPOHUTH OOJIACTH, B KOTOPBIX BBIOpAaHHBIN IEPBOHAYAIBHO MOPSIOK
YyBCTBUTEIBHOCTEN COXPaHAETCH.

K
2,0 |
A
1,5
1,0
03 —1 el N

Puc.3. O6mactu, B KOTOPBIX COXPAHSIOTCS COOTHOLIECHUS! MKy YyBCTBUTEIbHOCTSIMHU

Ha pucynke 3 mpuBeneH xapakTep 00J1acTeli B KOTOPBIX COXPOHSIFOTCS COOTHOIICHHSI MEXIY
YYBCTBUTEIBHOCTAMM 57 U 57 U1 00BEKTa, paccMaTpuBaeMoro B npumepe 4. B 30He nmeem |57 |

>|57 | u, HaoOoporT, B 30Ha B umeem |5Z| < |5F].

PAHTEI |
PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS | 29




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

PAHTE!I

REFEREED & REVIEWED JOURNAL VOLUME 13 ISSUE 02 2022

E-ISSN: 2674-5224

Puc.4. [TokazaTenn aMIIUTYJHO-4aCTOTHOM XapaKTEPUCTUKU

[Ipu ouenke pabOTOCIOCOOHOCTH OOBEKTAa MO €ro YacTOTHBIM XapaKTEPUCTHKAM B KayecTBE
HoKa3aTesiel MOryT ObITh MCIIOJIb30BaHbl PA3JIMYHbIE YACTOTH U COOTBETCTBYIOINE UM 3HAYECHUS
¢bynkuuid. Hampumep, ecnu paccMaTpuBaeTCsl aMIUIMTYIHO YacTOTHas Xapakrepuctuka (puc.4)
TO XapaKTEPHBIMU IIOKAa3aTesAMU SBIAIOTCS DPE30HAHCHAs 4YacToTa a;=wp M MaKCHMaJlbHOE

3HAYEHUE aMIUITYAbI dp=Ap .

IIpu omenke pabOTOCIOCOOHOCTH TIO TapaMeTpaM Cr COBOKYITHOCTH KOHTPOJMPYEMBIX
rmapaMeTpoB {cr} MOXET OBITH ONpelneJeHa B peE3yJIbTaTe aHajdu3a YyBCTBHUTEIHHOCTEH
MapaMeTpoB K M3MEHEHUSM BEIMYMH, XapaKTePHU3YIOIIUX COCTOsIHHE 00bekTa. B aTom crmydae
YYBCTBUTEIHHOCTH TTAPAMETPOB MOTYT ONPEACITATHCS, KaK U B MPEIBIAYIIHNX CIIydasxX, B Gopme
YaCTHOU MPOM3BOIHON S ;j? = dcg/ dbj mponsBoaHOIt OT NOTapHHMOB F;f = dincg/ dlnb;.

MeTtoabl omnpenejieHdsi pPadoToCHOCOOHOCTH 00BeKTOB: PaboTocmocoOHOCTh 00BEKTa
OTIPEICTISICTCS. €T0 COCTOSTHUEM. JIJIs OIIEHKHM COCTOSIHUS 00BEKTa HEOOXOIMMO 3aCaBHTh €ro WU
BBHIIIOJIHATE CBOM paboune (YHKIWH, WIM pPEarupoBaTh Ha CIICHUAIBHBIC KOHTPOJIbHBIC
Bo3JeicTBUs. B mepBoM chnyuae OymeT oOCyIIecTBIeHAa TakK —Ha3blBaemas —IPOBEpKa
(GYHKIIMOHUPOBAHUSI, BO BTOPOM CITydae — OI[CHKA IO IapaMeTpaM I XapaKTePHCTHKAM.

[Tpu mpoBepkax Ha (YHKIIMOHUPOBAHHE, KaK MPABHIIO, OTCYTCTBYET KOJIMYECTBEHHAs OICHKA U
paboTOCTIOCOOHOCTh OMPEIEISAETCS MO COOTBETCTBHIO MEPEMEIICHUH HCIIOTHUTEIBHBIX OPTaHOB,
Koiu4decTBa (00bEMa WM Beca) pabouero Tena, MPOIYKIUU U TOJNOKEHUH KOMMYTHPYIOIIHX
OpPraHOB 3HAYCHUSM, YCTAHOBJICHHBIM sl pabodero pexnma oOwbekta. Kpome Toro, mpu
(YHKIIMOHMPOBAHUU OOBEKTA €ro pabOTOCIIOCOOHOCTh MOKHO OLIEHHUTH KOCBEHHO IO YPOBHIO
IIIYMOB, XapaKTepy U3Iy4YCHUs, IIOTPEOIIEMON SHEPTUH.

[Ipu omenke pabOTOCIIOCOOHOCTH B KadecTBE MapaMeTpoB OOBEKTa MOXKHO paccMaTpUBATh
napaMeTphl AJIEMEHTOB, K03()(OUITMEHTHI TepeIaTOYHON (YHKITUN HITH TapaMeTPhl THHAMHYECKIX
3BEHBEB.

OnenuBasi pabOTOCIOCOOHOCTh OOBEKTa IO XapaKTEPUCTHKAM MOYKHO HEMOCPEICTBEHHO
COIIOCTABJIATH JICHCTBUTEILHBIC XAPAKTEPUCTUKH C ATAIOHHBIMU, WCIOJB30BaTh WHTETPATHHbBIC
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OLICHKM WM CpaBHUBATh OTJEIbHBIE T[OKAa3aTeId CTaTUYECKUX WIM JIUHAMHYECKHUX
XapaKTepucTUK. B kauecTBe mokaszaTesiell BPEMEHHBIX XapaKTEPUCTUK MOXKHO paccMaTpuBaTh
U3BECTHBIE U3 TEOPUM AaBTOMATHYECKOIO pEryJUpOBaHUSA TIOKa3aTelid KayecTBa: BpeMs
3aTyXaHus, HapacTaHus IEpPBOro BbIOpOca, 3ampa3[blBaHUS, TOCTHXKEHUS 3aJJaHHOTO YPOBHS,
MIEPUO ¥ YHUCIIO KOJIEOaHUM, TIepeperyIupoBanue u Ap. YaCTOTHBIE XapaKTEPUCTUKHA MOTYT OBITh
CPaBHEHBI 10 MaKCHMaJIbHOW aMIUIUTY/IE, IOJIOCE MPOIYCKAaHUs, YaCTOTaM Cpe3a U MaKCUMyMa.
[TapameTpsl Wi XapaKTEPUCTUKH MOTYT OIICHUBATCS Pa3/IeIbHO HA 00BEKTE WIIH 110 Pe3yIbTaTaM
CpaBHEHHUS peaKIMK OOBEKTa W SKBUBAJECHTHON MOJIEJIM Ha OJIMHAKOBOE BO3jAcHcTBHE. B sTOM
ClIy4ae BO3HUKAET HEOOXOAMMOCTh TMOCTPOCHHSI MOJEIH, OJKBUBAJICHTHOW OOBEKTY, IO
KOHTPOJIMPYEMBIM MapaMeTpaM WIN XapaKTEePUCTUKAM.
Ha npaxTuke 1i1s orieHKH pab0TOCIIOCOOHOCTH MOTYT OBITh MCIOJIB30BaHbI Bce U3BECTHBIE [2,3]
CIocoObl aBTOMATHYECKOrO OINpeAENeHUSI OTACIbHBIX IapaMEeTPOB, XapaKTEPUCTHK WU HX
MOKa3aTele.
Heucnpanocts B 00beKTE€ MOXKHO OOHAPYKHUTh MPH U3BECTHBIX MPHU3HAKAX €€ HAWYMs, U3Mepss
WIH KOHTPOIUPYS BBIOpaHHBIC IMOKa3aTeld B Mepuol (yHKIMOHUPOBAHUS OOBEKTa WU B
KOHTPOJIbHOM PEXKUME, TOoAaBast:

1. Ha BXOn (BX0mbI) pabourie CUTHAIBI (TAaCCHBHBIC METOIBI);

2. Ha CIENHAIBHO BHIOpAHHBIE KOHTPOJBHBIC BXOAbI (AaKTHBHBIC METOJBI) CIICIIHAIbHBIC

KOHTPOJIbHBIE CUTHAJIBI.

AHanu3 TUarHOCTHYECKONM MOJENTH B 3TOM ciiydyae TpeOyeT COCTaBJIEHHE aJrOpPUTMOB IOMCKa
BO3ZHUKIIIEH HEUCIPAHOCTH, COMOCTABJICHHE KOTOPHIX TMO3BOJIUT BBIOpaTh  HauOolee
PaILMOHATIFHYIO MOCJIEJOBATELHOCTD IMOMCKA M OCYHIECTBUTH UX TEXHUYECKYIO pealn3alluio.
AnropuT™M mpeacTaBiseT co0OM COBOKYITHOCTh IpPeoOpa3oBaHUN W JIOTHUECKUX YCIIOBHH,
neiicTByromux B ompenenéHHoM — nopsake.  CocTaBieHMs — aNropuTMa, — IMpoliecc
AITOPUTMUPOBAHUS, MPOBOAUTCS MPHU AHAIM3E JAUATHOCTUYECKON MoJenu. AJTOpUTMBI MTOUCKA
HEUCTPAaBHOTH B OOBEKTE OTIMYAIOTCA MPUHIMIIAMHU, MOJIOKEHHBIMH B OCHOBY OIpeeNeHUs
MOCJIEIOBATEIbHOCTH BBIMOJHEHHUS MPOBEPOK.

AJITOPUTMBI  MOWCKA HEHCIPABHOCTH, WCHOJb3YHIIHE MNapaMeTpbl HAAEKHOCTH:
HanéxHaocTb TEXHUYECKHUX 00BEKTOB OTIpENIeNISIeTCS 1754 0€30TKa3HOCTHIO "
peMOHTONPUrOAHOCThIO. [loaTOMy Hambojee TPOCTO OMpenensercs MOocIel0BaTeIbHOCTD
MPOBEPOK OTACIBHBIX JIEMEHTOB, HA KOTOPBIE pa30UT OOBEKT C YU4EeTOM TIIyOWHBI JIOKATH3AIHN
HEUCTIPABHOCTH, 110 BEIMYMHE MMOKa3aTelNel, XapaKTepru3YIOINX HaAEKHOCTh 00ObEKTa.
MoryT OBITH UCTIOIB30BaHBI TPU MPOCTEHINNX MTPUHITATIA:

a) 10 BEJUYMHE BEPOITHOCTH OTKa3a (0e30TKa3HOU pabOThI) A7eMeHTa ( UK ;

b) mo BenmuuHe BpeMeHH t, HEOOXOAMMO Ha MIPOBEPKY DIEMEHTA;

C) 1o cootHomeHwmo t/q.
JIJist TOCTPOCHUS aITOPUTMOB B 3TUX CIIy4asiX HEOOXOIMMO OINpPeNeTUTh KOMIIOHEHTHI MHOYKECTB
{qi}, {ti} wmu {t;, i} ¥ MOJIHOCTHIO UX YITOPATOUHTb.
[Ipu cocTaBieHUn MPOCTPAHCTBA TPOBEPOK HEOOXOAUMO YIUTHIBATH:

1) BaWsHHME BHCIIHUX YCJAOBHUH (TeMIEpaTypbl, BIaXKHOCTH, BHOpanuii, yaapoB,
Meperpy30K, paguaIuu u 1p.) Ha U3MEHEHHE pacrpeesieHUs] BBIXOJIHOTO CHTHAA;

2) BIUSHHE pekuMa paboThl 00BEKTa HAa BEIWYMHY M JONYCTHMBIC 3HAYCHHUS
BBIXO/IHOTO CUTHAJA,

3) Bux U GopMy BXOIHOTO (KOHTPOJIBHOTO) U BHIXOJAHOTO CUTHAJIOB;
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4)  HeoOXOIMMOCTh MPOBEPKH U30BITOUHBIX AIIEMEHTOB;
5) IOImyCTHMYIO MOCIIEI0BATEILHOCTh IPOBEACHHS IIPOBEPOK;
6) BO3MOXXHOCTH pa3MbIKaHHUsI OOPATHBIX CBS3EH B IEPHO IPOBEPKHU.

HNupopmanuoHHble aAropuTMbl NOoMcKa: MH(popMaMOHHBIE aJTOPUTMBI MTOMCKA BO3HUKIIEH
HEHCIIPaBHOCTH 0a3upyroTcsd Ha MH(OPMALMOHHOHN OIEHKe Ipolecca IUarHocTuku. OJHUM U3
TaKAX aJTOPUTMOB SIBJSIETCS QJITOPUTM, Oa3MpyIOUIMiics Ha aHajau3e TaOMUIbl COCTOSHUH, B
KOTOPOM CTOJIOLBI COOTBETCTBYIOT BCEM BO3MOKHBIM COCTOSIHHSIM, @ CTPOKHM — BCEM BO3MOKHBIM
npoBepkam. [Ipuuém kaxaas nposepka umeet aBa ucxona A={0,1} wu mpennonoraercs, 4To Bce
COCTOSIHHSI, 00pa3yroIIie TPYNNy COOBITUI PaBHO — BEPOSTHEI.

IMoayyennble pe3yabTaThl: Ha 3akmrounTenbHOM 3Tame paboOThl HEOOXOAWMO OIEHHTH
3¢ (HEeKTHBHOCTh AUATHOCTUKH.

[Tony4yenne kputepreB 3G(EKTUBHOCTH ITUATHOCTUKU HIDKE JTOIMYCTHMBIX MOXET MOTpeOoBaTh
MepecMoTpa M KOPPEKTHPOBKU paHee MPUHATHIX PEIICHUW. B CBSI3U ¢ 3THUM B psge ciaydacB
1eJIeco00pa3HO OLEHUBATh APPEKTHBHOCTh B TPOIECCE MPOSKTUPOBAHUS TIOCIE BBITOIHEHHS
Ka)KJ0ro dTarna paboThl.

OOBEKT cuHTaeTCsl pabOTOCIOCOOHBIM, €CIM OH TIO0 CBOEMY COCTOSHHUIO MOXET BBIMOJHUTH
MOCTaBIICHHBIC TIEPE]l HUM 33/1a4 WJIA BO3JIOKEHHBIC HA HETO (DYHKIIUH.

AHanmu3 paboTOCTIOCOOHOCTH O0BEKTa MPEAYyCMATPUBACT OMNPEICICHUE YCIOBUH, MPH KOTOPBIX
OOBEKT MOXKET BBITIOJNHATH BO3JIOKEHHBIE HA HETO0 (YHKIMH. OTH YCJIOBHS HA3bIBAIOTCS
YCIOBHUSMHU PabOTOCTIOCOOHOCTH OOBEKTA.
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ABSTRACT

This article will discuss the Internet of things, which is a completely new technology. Currently,
the world's most talked about new electronics use Internet of Things technology. This technology
includes Google, Yandex, YouTube and all our social networks. The current benefits of Internet
of Things technology will be discussed, as well as its future position. What is the role of smart
technologies in the development of robotics, new electronics and the impetus for new inventions?
The Internet of Things is a new paradigm that transforms traditional lifestyles into high-tech
lifestyles. Many important studies and researches have been conducted to improve the technology
through 10T. The Internet of Things, or 10T, refers to the billions of physical devices around the
world that are now connected to the internet, all collecting and sharing data. The main purpose of
this review article is to provide a detailed discussion, both technologically and socially. It is not
just about the connected devices but also about the hardware, software, connectivity and
communication protocols, middleware and so much more to create Internet of Things solutions as
mentioned. And it’s also about many processes and technologies. So, this is most important
theme in our world. The article discusses various problems and key issues in 10T, architecture and
important applications. The Internet of Things is an emerging paradigm that enables the
communication between electronic devices and sensors through the internet in order to facilitate
our lives. lIoT has also demonstrated its importance and potential for economic and industrial
growth in the developing region. It is also seen as a revolutionary step in the trading and stock
markets. However, data and information security is an important concern and is highly desirable,
which is a major challenge that needs to be addressed. The Internet, the biggest source of security
threats and cyber attacks, has opened various doors for hackers, thereby discrediting information
and data. 10T is committed to providing the best possible solutions to deal with data and
information security issues. 10T's most important concern in trade and the economy is security.
The 10T system consists of a large number of devices and sensors that communicate with each
other. They can range from a Wi-Fi pet camera on your bookshelf to a medical device implanted
in your body, like a pacemaker. As long as the device is able to connect to the internet and has
sensors that transmit data, it can be considered an 10T device. As the 10T network grows and
expands, the number of these sensors and devices is growing rapidly. These devices communicate
with each other and transmit large amounts of information over the Internet. This information is
very large and flows every second, and therefore deserves to be called great information. The loT
was initially most interesting to business and manufacturing, where its application is sometimes
known as machine-to-machine (mean - M2M), but the emphasis is now on filling our homes and
offices with smart devices, transforming it into something. Today, these 10T projects are evolving
and rapidly spreading to all platforms. It is possible to find IoT projects for each topic. As
mentioned earlier, 10T projects are designed to make life easier. These projects, created to help as
many people as possible, will be the most important part of our future lives. It will be impossible
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to imagine our lives without the Internet of Things and smart projects. A smart city with sensors
covering all its regions using diverse tangible gadgets and objects all over the community and
connected with the help of internet. The continuous expansion of loT-based networks poses
complex challenges such as data management and collection, storage and processing, and
analytics. This article sheds light on the existing literature and describes their contributions to
various aspects of I0T. This article will help readers and researchers understand loT and its
application to the real world

Keywords: arduino, sensors, security systems, robotics, intelligent technology.
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XULASO

Bu moqaloda tam yeni texnologiya olan osyalarin interneti (Internet of things) bohs edilocok. Hal
— hazirda diinyada yeni elektronikada ¢ox danisilan oasyalarin interneti texnologiyasindan istifado
edilir. Bu texnologiyaya Google, Yandex, Youtube vo biitiin sosial soboklorimiz do daxildir.
Osyalarin Interneti texnologiyasmin indiki dévrds olan faydalari, hom do golocokdo tutacag
movqgedon bohs edilocok. Agilli texnologiyalarin robottexnikanin, yeni elektronikanin inkisafinda
olan bdyiik rolu vo yeni ixtiralarin yaranmasima tokani nalordon ibarotdir. Osyalarin Interneti
ononavi yasayis torzini yiiksok texnologiyali hoyat torzino doyisdiron yeni bir paradigmadir. IoT
vasitosilo texnologiyani tokmillogsdirmok ii¢lin bir ¢ox miihiim todqiqat islori vo aragdirmalar
aparilib. Bu icmal moqalosinin osas mogsodi hom texnoloji, hom do sosial baximdan otrafli
miizakiro tomin etmokdir. Moqalodo IoT, memarliq vo miihiim totbiq saholorinin miixtolif
problemlori vo osas problemlori miizakiro olunur. ioT homginin inkisaf etmokdo olan regionun
iqtisadi vo sonaye artiminda 6z ohomiyyatini vo potensialini gostordi. Homginin ticarat vo birja
bazarinda bu, inqgilabi addim kimi qiymaotlondirilir. Bununla belo, molumatlarin vo molumatlarin
tohliikasizliyi miithiim narahatliq dogurur vo ¢ox arzu olunandir ki, bu da hall edilmali olan asas
¢otin mosaladir. Tohliikasizliys tohdidlerin va kiberhiicumlarin on bdyiik monbayi olan Internet
hakerlor ti¢iin miixtalif gapilar a¢d1 vo bununla da malumat vo malumati etibarsiz etdi. Bununla
belo, ioT molumatlari vo molumatlarin tohliikesizlik mosaloleri ilo mosgul olmagq iigiin miimkiin
olan on yaxst hollori toqdim etmoyo sadigdir. Ticarot vo iqtisadiyyatda [0T-nin on vacib
narahatlig1 tohliikesizlikdir. 0T sistemi bir-biri ilo alaqo saxlayan ¢oxlu sayda cihaz vo sensordan
ibarotdir. 10T sobokasinin genis bdyiimasi va genislonmosi ilo bu sensorlarin vo cihazlarin sayi
siiratlo artir. Bu cihazlar bir-biri ilo alaqo qurur vo internet iizorindon boyiik miqdarda molumat
otiiriir. Bu molumatlar ¢cox bdyiikdiir vo har saniys axin edir vo buna gore do bdyiik molumat
adlandirilmaga layiqdir. Giiniimiizdo bu IoT layiholori getdikco inkisaf edir vo siirotlo biitiin
platformalara yayilir. Hor mdvzuya uygun IoT layihalori tapmaq miimkiindiirs Oncodon do qeyd
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etdiyimiz kimi, IoT layihalori hoyat foaliyyatini asanlasdirmagq ii¢iin nozords tutulmsdur. Miimkiin
godor insana komok vasitosi olaraq yaradilan bu layiholor golocok hoyatimizin da on onomli
parcgast olacaqdir. Artiq hoyatimizi ogyalarin interneti, agilli layiholor olmadan tasavviir etmok
miimkiinsiiz hala ¢evrilocokdir. IoT osasli sobokolorin davamli genislonmosi molumatlarin idaro
edilmasi va toplanmasi, saxlanmasi va emal1 vo analitika kimi miirokkob problema sabab olur. Bu
mogqalo movecud adobiyyati isiglandirir vo onlarin IoT-nin miixtolif aspektlorindoki tohvalorini
tosvir edir. Bu moqalo oxuculara vo todqigatgitya ioT-ni vo onun real diinyaya totbiqini basa
diismoyo kdmok edacok.

Agar sozlar: arduino, sensorlar, tohliikasizlik sistemlori, robottexnika, agill texnologiya.

Giris: Osyalarin Interneti (IoT) hoyatimizi asanlasdirmagq iiciin internet vasitosilo elektron
cihazlar vo sensorlar arasinda olago yaratmaga imkan veron inkisaf etmokdo olan bir
paradigmadir. IoT, diinya tlizro miixtalif biznes, hokumat vo dovlot/6zal sonayelorls bagl miixtalif
problemlora innovativ hollor toqdim etmok iiciin agilli cihazlar vo internetdon istifado edir. IoT
getdikco hoyatimizin vacib bir terofino ¢evrilir vo otrafimizdaki hor yerds hiss olunur.
Biitovliikdo, IoT genis cesiddo agilli sistemlor, g¢orgivolor vo agilli cihazlar vo sensorlari
birlogdiron yenilikdir. Ustalik, o, kvant vo nanotexnologiyanin saxlanmasi, hissiyyat1 vo emal
siiroti  baximindan ovvelcodon diisiiniilo bilmoyon iistiinliiklordon istifado edir. IoT
transformasiyalarinin potensial effektivliyini va tatbiqini gdstormok ii¢clin ham internetds, ham do
cap materiallar1 soklindo elmi moqalolor, motbuat hesabatlar1 baximindan genis todqiqat islori
aparilib vo homin monbolordo do moveuddur. Tohliikasizliyi, ominliyi va qarsiliqlt alagoni nozoro
alaraq, yeni innovativ biznes planlar1 hazirlamadan ovval hazirliq isi kimi istifado edilo bilor. IoT
cihazlarinin vo texnologiyasinin artan istiraki ilo birlikde giindslik hoyatimizda boylk bir
transformasiya miisahido edilo bilor. IoT-nin belo inkisaflarindan biri Agilli Ev Sistemlori vo
internet osash cihazlardan, evlor {iciin avtomatlagsdirma sistemindon vo etibarli enerji idaroetmo
sistemindon ibarat olan cihazlar konsepsiyasidir. Bundan olava, IoT-nin digor miihiim nailiyyoti
Smart Health Sensing — Agilli Saglamliq Sensor sistemidir (SHSS). SHSS insan saglamligini
dostoklomok {iciin kigik agilli avadanliq vo cihazlar1 6ziindo birlosdirir. Bu cihazlar miixtolif
saglamliq problemlorini vo fitnes saviyyasini vo ya fitness morkozinds yandirilan kalorilorin
miqdarini vo s. yoxlamaq vo izlomok {i¢iin hom qapali, hom do a¢iq havada istifado edilo bilor.
Homginin, xastoxanalarda vo travma markoazlorinds kritik saglamliq vaziyyatlorini izlomak {igiin
istifado olunur. homginin. Beloaliklo, yliksok texnologiya vo agilli cihazlarla asanlagdirmagqla tibbi
sahanin biitlin ssenarisini doyisdirdi.
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Sokil 1. Osyalarm Interneti texnologiyasimin hoyatimizda rolu

Bundan olavo, IoT tortibatgilar1 vo todqigatgilar olillorin vo yash insanlarin hoyat torzini
yiiksoltmak tigilin foal istirak edirlor. IoT bu sahads kaskin performans gostordi va bels insanlarin
normal hoyat1 {i¢lin yeni istigamot verdi. Bu cihazlar vo avadanlhqlar inkisaf doyori baximindan
oldugca sorfali vo normal qiymat araliginda asanligla aldo olundugundan, insanlarin oksariyyati
onlardan istifado edir . IoT sayosindo normal hoyat siiro bilirlor. Hoyatimizin digor vacib
istigamoti nogliyyatdir. IoT onu daha somorali, rahat vo etibarli etmok {i¢iin bazi yeni iroliloyislor
gotirdi. (Sokil 1.) Agilli sensorlar, dron cihazlar1 indi boylik sohorlordo miixtalif signalli
kosigmolordo trafiko nozarot edir. Bundan oslavo, xoritodo qarsidan golon agir tixaclar hiss edo
bilon vo sizo az tixac olan basqa bir marsrut toklif edo bilon ovvoalcodon qurasdirilmis sensor
cihazlar1 olan avtomobillor bazarlara ¢ixarilir. Buna gora ds, IoT hayatin vo texnologiyanin
mixtolif aspektlorindo xidmot edocok ¢ox seyo malikdir. Belo naticoyoa golo bilorik ki, IoT hom
texnologiyanin tokmillogdirilmoasi, hom do basoriyyoti asanlagdirmaq baximindan genis ohato
dairasino malikdir.

[oT homginin inkisaf etmokds olan regionun iqtisadi vo sonaye artiminda &z ohomiyyatini va
potensialin1 gostordi. Homg¢inin ticarat vo birja bazarinda bu, inqilabi addim kimi qiymotlondirilir.
Bununla bels, molumatlarin vo molumatlarin tohliikosizliyi miihiim narahatliq dogurur vo ¢ox arzu
olunandir ki, bu da hoall edilmali olan osas c¢otin mosolodir. Tohliikosizliya tohdidlorin vo
kiberhiicumlarin on bdyiik monboyi olan Internet hakerlor {i¢iin miixtolif gapilar agd: vo bununla
da molumat vo molumati etibarsiz etdi. Bununla belo, 10T molumatlarin vo molumatlarin
tohliikosizlik masalalori ilo mosgul olmaq iiciin miimkiin olan on yaxst hollori togdim etmoyo
sadiqdir. Beloliklo, ticarot vo iqtisadiyyatda IoT-nin on vacib narahatligi tohliikesizlikdir. Buna
goro do, sosial sobokolor vo maoxfilik problemlori arasinda omokdasliq iiglin tohliikosiz yolun
inkisafi IoT-do aktual mévzudur vo IoT tortibatcilar1 bunun ii¢iin ¢ox ¢alisirlar.2-3 saniyalik bir
gecikmo daxil edilir. UB detektorlar1 tobii fon radiasiyasinin tosirini minimuma endirmak ii¢lin
adoton 300 nm -don qisa dalga uzunluqglarinda isloyir.

Diinyanin ohalisinin 2050-ci ilo qader artaraq toqriban 10 milyarda ¢atacagi toxmin edilir. Kond
tosorriifatt hoyatimizda miihiim rol oynayir. Belo bir kiitlovi ohalini qidalandirmaq fi¢iin biz
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moveud kond tesorriifatt yanagmalarmi inkisaf etdirmoliyik. Buna goro do kond tesorriifatini
texnologiya ilo birlosdirmoyo ehtiyac var ki, istehsali somorali sokildo tokmillogsdirmok miimkiin
olsun. Istixana texnologiyast bu istigamotds miimkiin yanasmalardan biridir. Istehsalin
yaxsilagdirilmasi {igiin otraf miihit parametrlorine nozarat etmok tigiin bir yol toqdim edir. Bununla
belo, bu texnologiyaya ol ilo nozarot daha az effektivdir, ol soylori vo xorc tolob edir va enerji
itkisi vo daha az istehsalla noticolonir. Osyalarin Internetinin inkisafi ilo smart cihazlar vo
sensorlar kameranin daxilindaki iglime nazarati vo prosesin monitoringini asanlagdirir, noticads
enerjiyo gonaot vo istehsalin tokmillosdirilmosi. IoT-nin basqa bir {istiinlilyii sonayelorin
avtomatlagdirilmasidir. {oT fabriklorin rogemsallasdirilmasi, inventarlarin idaro edilmosi,
keyfiyyoto nozarat, logistika vo tochizat zoncirinin optimallagdirilmasi vo idaro edilmosi {igiin
oyunu doyisdiron hollor toqdim edir.

[oT sistemi bir-biri ilo alage saxlayan goxlu sayda cihaz vo sensordan ibaratdir. IoT sobokosinin
genis boylimasi vo genislonmosi ilo bu sensorlarin vo cihazlarin sayi siirotlo artir. Bu cihazlar bir-
biri ilo slage qurur vo internet tizorindon boyiik miqdarda molumat Otiiriir. Bu moalumatlar gox
boyiikdiir vo hor saniya axin edir vo buna géro do bdyiik molumat adlandirilmaga layigdir. IoT
osasli sobokolorin davamli genislonmosi molumatlarin idars edilmosi vo toplanmasi, saxlanmasi vo
emal1 vo analitika kimi miirokkob problems sobab olur. Agilli binalar {igiin IoT boylik malumat
corcivasi oksigen soviyyosini idaro etmok, tiistlii/tohliikoli qazlar1 vo parlagligi 6lgmok kimi agilli
binalarin bir sira masolalorini hall etmok iiclin cox faydalidir. Belo ¢orgivo binalarda qurasdirilmis
sensorlardan molumatlar1 toplamaq qabiliyyotino malikdir vo qorar gobul etmok {i¢iin
molumatlarin analitikasini hayata keg¢irir. Bundan slave, sonaye istehsali molumatlarin tohlili va
biliklorin oldo edilmosi iisullari ilo tochiz edilmis {oT osasli kiber fiziki sistemdon istifade etmoklo
tokmillosdirilo bilor.

Diqgoat vo c¢oxlu arasdirma tolob edon digor miihiim IoT maosoalosi tohliikosizlik vo moxfilikdir.
Weber [14] bu mosalalora diqgat yetirdi vo toklif etdi ki, 10T-don istifado edon 6zal toskilat
molumatlarin autentifikasiyasi, giriso nozarot, hiicumlara davamliliq vo miistori moxfiliyini 6z
biznes foaliyyatlorino daxil etmalidir ki, bu da slavs iistlinliik olacaq. Veber qlobal tohliikasizlik
vo moxfilik mosalolorini miioyyon etmok iigiin IoT tortibatgilarinin miixtolif 6lkolorin cografi
mohdudiyyatlorini nozors almalarini toklif etdi. Umumi gorgivo moxfilik vo tohliikesizlik
baximindan global ehtiyaclara uygun hazirlanmalidir. Tam foaliyyat gostoron IoT ¢orgivosini
inkisaf etdirmozdon avval moxfilik va tohliikasizlikls bagli problemlari vo problemlari aragdirmaq
vo tanimaq ¢ox tovsiya olunur.

[P osasli IoT sistemindo tohliikasizlik problemi ilo ¢ixis etdi. Onlar geyd etdilor ki, internet IoT
sistemindo bas veron cihazlar arasinda {insiyyot iiglin osasdir. Buna goéro do, IP osashi IoT
sistemlorindo tohliikasizlik masalalori miihiim narahatliq dogurur. Bundan olave, tohliikasizlik
arxitekturas1 IoT sistemindoki hor hansi obyektin hoyat dovrii vo imkanlar1 nozers alinmaqla
dizayn edilmalidir. Buraya hom do etibarli {igiincii torafin vo tohliikasizlik protokollarinin calb
edilmosi daxildir. IoT-do kigik vo bdoyiik miqyasli seylora xidmet etmok {ii¢iin miqyasliliq
potensialina malik tohliikasizlik arxitekturasi ¢ox arzuolunandir. Todqiqat, IoT-nin soboako
daxilinds bir ne¢o sey arasinda yeni bir {insiyyat iisuluna sabob olduguna diqqot ¢okdi, buna goro
do onanovi ugdan uca internet protokolu bu iinsiyyato lazimi dostoyi tomin edo bilmir. Buna goro
do, bagdan sona tohliikosizliyi tomin etmok iigiin sliizlordoki torciimolor nozors alinmagla yeni
protokollar tortib edilmolidir. Bundan olavo, rabito iiglin mosul olan biitiin tobagolorin 6z
tohliikosizlik masalalari vo talablori var. Beloaliklo, miioyyon bir tobogo ii¢lin toloblorin 6donilmasi
sistemi hossas voziyyota salacaq vo biitiin tobagolar ti¢ilin tohliikosizlik tomin edilmolidir.
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Agilli sohorlorde nogliyyat sixligr miihiim mosolodir. Real vaxtda trafik molumatlar1 IoT cihazlar
vo trafik signallarinda qurasdirilmis sensorlar vasitosilo toplana bilor vo bu molumat IoT osash
trafik idaroetmo sistemindo tohlil edilo bilor. Sohiyys tohlilindo xostolorlo istifads edilon IoT
sensorlar1 hor saniyo xastolorin saglamliq voziyyati haqqinda ¢oxlu molumat yaradir. Bu boytik
hacmds molumat bir verilonlor bazasina inteqrasiya edilmolidir vo yiliksok doqiqlikle tez qorar
gobul etmok {igiin real vaxt rejimindo islonmalidir vo bdyiik verilonlor texnologiyasi bu is iigiin oan
yaxs1 holl yoludur. IoT, bdyiik verilonlor analitikasi ilo yanasi, istehsal sonayelorindo istifado
edilon anonovi yanagmalari miiasir yanagmaya ¢evirmoyo do komok edo bilor. Zondlama cihazlari
bdyiik melumat yanagmalarindan istifade etmaklo tohlil edilo bilon vo miixtalif qorar qobul etmao
islorindo kdmok edo bilon molumat yaradir.

Bundan olave, bulud hesablamalarindan vo analitikadan istifado asagr qiymet vo miistori
momnuniyyati ilo enerjinin inkisafi vo gonaotino fayda vers bilor. IoT cihazlar effektiv sokildo
saxlanmali vo real vaxt rejiminds qorar gobul etmok {iglin olave tohlilo ehtiyact olan boylik
miqdarda axin molumati yaradir. Darin dyronmo belo bdylik informasiya ilo mosgul olmaq tigiin
cox effektivdir vo yiiksok doqiqliklo naticolor vera bilor. Buna gora do, 10T, Big Data analitikasi
vo Dorin dyronmao birlikds yiiksok texnologiyali comiyyatin inkisafi ii¢iin ¢ox vacibdir.

Mbosalonin qoyulusu: [oT ekosistemi, miihitlorindon oldo etdiklori molumatlar1 toplamagq,
gondormak vo iizorinds islomak iiclin prosessorlar, sensorlar vo kommunikasiya aparatlar1 kimi
daxili sistemlordon istifado edon veb-aktiv smart cihazlardan ibarstdir. IoT cihazlar topladiglari
sensor molumatlarini verilonlor vasitesi ilo gondorildiyi diger konar cihaza qosularaq paylasir.
Bozon bu cihazlar digor alaqgoli cihazlarla slago qurur vo bir-birindon aldiglart malumat ssasinda
foaliyyot gostorir. Cihazlar igin ¢oxunu insan miidaxilasi olmadan yerino yetirir, baxmayaraq ki,
insanlar cihazlarla qarsiliqli alagods ola bilor -- mosslon, onlar1 qurmag, onlara tolimat vermak vo
ya malumatlara daxil olmaq. Lakin, ¢cox zaman bunlar insan miidaxilasi olmadan bas verir. Buna
gora do, robottexnika siirotlo inkisaf edir vo IoT bu texnologiyada genis istifado edilir.

Bir ¢ox insanlar Osyalarin interneti (IoT) va robot texnikasi haqqinda tez-tez ayri saholor kimi
diistinsalor do, bu iki elm eyni vaxtda boyliylir, ¢iinki biz hor birinin inkisafi tigin yeni yollar
tapiriq.

[oT vo robototexnika icmalar1 Robotik Osyalarin Internetini (IoRT) yaratmagq iigiin bir araya golir.
Bu, agilli cihazlarin otraflarinda bas veron hadisalori izloya, sensor molumatlarmi birlagdira,
fosiyyotlorini idars eton bir konsepsiyadir.

[oT-nin hotta on sado robota toqdim etdiyi sensorlar vasitosilo otraf miihit soraiti hagqinda
molumat almagq, istifadogilorinin yeri haqqinda malumat aldo etmok, yaxinligdaki biitiin cihazlarla
olage saxlamaq imkani otraf miihiti agilli etmayin an asan yoludur. Evds istifads edilon cihazlarin
internets qosulmasi ilo oldo edilocok agilli miihit, smart texnologiya on ¢ox da xosto vo alil
insanlarin hoyatini1 asanlasdiracaq.

Hoyat1 asanlagdiracaq totbiglors niimuns vermok iiciin agilli qap1 zongini nozardon kegirmok olar.
Zong caldigda xosto vo ya olil soxsin yanina golon robot iizorindoki [oT modulu sayasindo
qapidaki kameraya qosula vo qapidaki soxslo videozenglor eds bilir. 10T ilo tohliikosiz miihit
yaratmaq da miimkiindiir. Masolon, sobani1 vo ya sobani interneto qosmaqla, agiq unutmadan
yaranan yanginlarin qarsisini almaq olar. Eyni zamanda, IoT sayasinda vaxti tayin edilmis bigirma
proseslori asanligla idara oluna bilor. Robotlar ii¢iin on bdyiik is saholorindon biri sonayedir. Neft
vo qaz istehsalgilarmin 10T-o son déniisii ilo obyektlordon konarda yerloson avadanligin tozyiq vo
temperatur Ol¢iilori uzaqdan hoyata kegcirilo bilor.
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Golacakdas robotlar insan omayinin tohliikali oldugu is yerlorinds yol tapa bilsr. Kiilok panellori
kimi ¢ox yiiksok strukturlarda nasazliglarin aradan galdirilmasi vo ya 6lgmolorin aparilmasi tigiin
robotlarin istifadesi insan hayatini tohdid edon bir ¢ox faktoru aradan qaldira bilor. Bu saha daha
az enerji sorfiyyati ilo yeni IoT cihazlar1 yaratmagq {iciin yiiksok keyfiyyotli materiallarin inkisafi
Uclin todgigata ehtiyac duyur. Homginin, golocok istifado {iglin somorali enerjiyo gonast edon
cihazlar yaratmagq iigiin yasil texnologiyalar gobul edilo bilor. Bu, tokco ekoloji cohotdon tomiz
deyil, ham ds insan saglamlig tiglin faydahidir.

Google Home vo Alexa kimi sos kdmokgilori oxsar xidmaotlor toklif etso do, robotlarin on boylik
xtisusiyyoti onlarin horokot eds bilmasidir. Robotlar otraf miihitdon istiinliiylinii maksimuma
catdirmaqla sosli kdmokgilordon ¢ox daha somorali isloyo bilor. IoT tortibatgilar monfi tosirin
aradan qaldirilmas1 iigiin IoT sistemlorinin vo cihazlarinin otraf miihito tosirindon narahat
olmalidirlar. IoT cihazlar1 torofindon enerji istehlaki otraf miihito tosirlo bagli problemlordon
biridir. Enerji istehlaki interneto qosulan xidmatlor va gabaqcil cihazlar sayassinds yiiksak siiratlo
artir.

Biz texnoloji vo rogomsal inqilabin hoyacanverici asrinds yasayiriq. Comi on il orzinde biz
otrafimizdaki diinyada koklii doyisikliyin sahidi oldug. Molumat Elmindoki son iroliloyislor
sayoasindo bu giin siini intellektlo isloyon agilli kdmokgilor, avtonom avtomobillor, carrahi botlar,
agilli xorcong askarlama sistemlori vo albotto ki, Osyalarm Interneti (IoT) kimi seylorimiz var.
Beloliklo, ogor siz yeni baslayirsinizsa, edo bilocoyiniz on yaxsi sey bozi real vaxt loT layihasi
ideyalar1 tizorindo iglomokdir.

Bu yazida biz yeni baglayanlarin biliklorini sinagdan kegirmak {i¢iin isloya bilocayi bazi maraql
IoT layihosi ideyalarini arasdiracagiq. Bu yazida siz yeni baglayanlar {icilin praktiki tocriibo aldo
etmak ticiin on yaxst IoT layiho ideyalarini tapacaqsiniz. Ancaq avvalco aglinizda gizlonon daha
uygun suala cavab verok: no iiglin IoT layiholori qurmaq lazimdir? Bu no {igiin faydahidir?
Golocokds 10T cihazlarmin tuta bilocoyi movqelor nodon ibaradir? Bunlarin hor birino cavab
tapmagq ticlin asagidaki yazilara digqot etmok lazimdir.

Qarsiliglt isloma gabiliyysti miixtalif IoT cihazlar1 va sistemlori arasinda mslumat miibadilssinin
miimkiinliiylidiir. Bu molumat miibadilasi yerlogdirilmis proqram tominat1 vo aparatdan asili deyil.
IoT istifadagilori tiglin miixtolif hollor tomin etmok moagsadile miixtolif IoT platformalarini
birlosdirmok miimkiindiir. Qarsiligl islomoyi vacib masolo hesab edorok, todqigatgilar qarsiligh
foaliyyotin idars edilmosi yanagsmalart kimi tanman bir ne¢o halli tesdiglodilor. Bu hallor
adapterlor/sliizlor osasli, virtual sobokolor/overlay asasli, xidmot yonliimlii arxitekturaya osaslanan
vo s. ola biler. Qarsiliglt foaliyyotlo islomo yanasmalart IoT sistemlori ilizerinde miisyyon
tozyiqlori asanlasdirsa da, golocok todqiqatlar {i¢iin ohato dairasi ola bilocok qarsiligl foaliyystlo
bagli miiayyan problemlor hals ds qalmaqdadir.

Program tominatinin hazirlanmasi sahasindo karyeraya goldikdo, arzu edon tortibatgilarin 6z
layiholori tizorindo islomolori zoruridir. Real layiholorin hazirlanmasi bacariglarinizi inkisaf
etdirmayin vo nazari biliklorinizi praktik tacriibays ¢evirmayin on yaxst yoludur. Miixtalif IoT
layiholori ilo no qodar ¢ox sinaq kegirsoniz, bir o qoder ¢ox bilik alda edirsiniz. Osyalarin Interneti
21-ci osrin osas sensasiyasidir. Ax1 kimin aglina golordi ki, bir giin bizo gilindslik obyektlori —
termostatlar, motbox texnikasi, qap1 kilidi sistemlori, usaq monitorlar1 vo elektrik cihazlar1 —
morkozlosdirilmis vo inteqrasiya olunmus soboko vo onlara diinyanin istonilon yerindon nozarst
etmok imkani olar.

Oslindo, IoT Internet vasitosils aralarinda malumat miibadilasini asanlasdirmag iiciin sensorlar vo
agilli program tominati olan g¢oxsayl fiziki obyektlordon ibarot olagoli sobokoni tosvir edir.
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Bununla bels, IoT tokca giindalik moisat obyektlori ilo mohdudlagmir — siz hatta miirokkab sonaye
obyektlorini vo sistemlorini IoT sobokasi iizorindo birlosdira bilorsiniz. Hazirda 7 milyarddan ¢ox
IoT cihazi var va bu ragamin 2025-ci ils qader 22 milyarda catacagi gozlonilir.

Arduino vasitasilo qurulmus IoT sisteminin qurulusu asagidaki kimidir. (Sokil 2.)

Sakil 2. Arduino ilo dinamik proyekti

Bu cox faydalidir: klaviaturadan istifado edorok omrlori daxil etmoyo, daha sonra daxili
dinamikdon istifado edorok onlari sizo danismaga imkan veron TTS (Text-to Speech) sistemi. Bas
bu no demaokdir?

Bu sistem normal matni nitqo ¢evirir. Bu texnologiya sistemo motni insan sosi ilo sdylomoya
imkan verir. Ictimai nogliyyatda elanlar, miistori xidmoti zonglori, smartfonlarimzdaki sosli
komakgilor vo ya istonilon masinin navigasiya menyusu kimi matndon nitqo ¢evirmonin bir ¢ox
niimunasi var. Siz hotta TTS-i Microsoft Word-do sonadds yazilmis motni soslondirmok tigiin
tayin etdiyiniz yerdo tapa bilarsiniz.

Bu guin biz Arduino-dan istifads edarok motndon nitqa gevirici neco edacoyimizi dyranacayik. Bu
on sada ogyalarin interneti texnologiyasina misal gostarils biloar.

Ilk addim ovvalcodon emal vo ya normallasdirmadir. Bu addim simvollarmn, roqemlorin vo
abreviaturalarin masinlar torofindon oxuna bilon sézlora ¢evrilmosini noazords tutur ki, bu da '?'
kimi "sual isarasina" ¢evrilocok.

Ikinci addim normallasdirilmis motnin fonemlors va ya fonetik transkriptlors ¢evrilmosini nozords
tutur. Fonemlor danisiq sozlorin kigik hissoloridir, yoni climlolor yaradan soslordir. Bu addim
hogigaton vacibdir ki, masin sdzlori insanlar kimi danisa bilsin. Son addim fonemlarin sifahi saso
sintezidir. Bu addim miixtolif iisullarla, mosalon, insan sasini miixtalif sézlor/ifadslor iiglin gqeyd
etmoklo vo ya asas sas tezliklorini yaratmaq va onlart fonemlor kimi yigmaq va ya insan danisiq
mexanizmini kopyalamaqla olds edilo bilor.

Holl iisullar: Indi iso Arduino programlasdirmasima baslayaq. Arduino programlart Arduino
Inteqrasiya edilmis inkisaf Miihitindo (IDE) yazilir. Arduino IDE, miixtolif Arduino 16vholari
ticlin eskizlor (Arduino dilindo programin sinonimi) yazmaga imkan veron sisteminizdo isloyon
xtisusi programdir. Arduino programlagdirma dili C dilino bonzoyon c¢ox sado aparat
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programlagdirma dilina asaslanir. Arduino miihiti oksor proqramlagdirma platformalar1 kimi
kitabxanalarin istifadosi ilo genislondirilo bilor. Kitabxanalar eskizlordo istifado {i¢lin olavo
funksionalliq tomin edir, mas. hardware ilo islomok vo ya molumatlarin manipulyasiyasi. Eskizdo
kitabxanadan istifads etmak ti¢iin onu Sketch > Import Library-don segin.

Bu motndon nitqo ¢eviricido sos-kilyii azaltmaq vo aydin sos oldo etmok iiclin giiclondirici
dovradon istifado etdik. Giiclondirici dovro IC LM386 istifado edorok hazirlanir. Bunun iigiin
dovro diaqgrami agagida gostorilmisdir. (Sokil 3.)
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Sakil 3. Giiclondirici dovraden istifads etmoklo sxemin qurulmast

Enerji tochizatini giiclondirici dovrs ilo birlosdirin vo Arduino-nun rogomsal pinini 3-U 10K
rezistora birlosdirin. Arduino-nun ayaqlarmi ddvronin torpagina birlosdirin. indi onun meonfi
terminalin1 yera vo miisbat terminalini 220uF kondensatora birlosdirarak dinamiki vo enerji
tochizatin1 qosun. Daha sonra, Arduino asasli bu sxem T{i¢iin proqrami olavo edirik. Bu da ¢ox
asandir, Arduino l6vhasinin programlasdirilmasinda ilk addim Arduino IDE-ni yiiklomok vo
qurasdirmaqdir.. Cox da boylik olmayan bu program vasitosi ilo biitiin proyektlorimizi iglodo
bilocoyik. Ciinki bunun {iiciin kitabxana movcuddur. Bu kitabxana Talkie adlanir vo onu
kitabxanadan olavo edo bilorsiniz. Kitabxana slave etmok ti¢iin Sketch -> Include Library ->
Manage Libraries-o kegin. Programi komputerimizo yiikloyib arduinonu enerjiya qosmusugsa,
xaatirlatmaq lazimdir ki, ogor Arduino enerjiyo qosulubsa va islok voziyyoatdodirso vo saglamdirsa
izorindo olan yasil led isiq yanacaqdir. Bu onun islok voziyystdo oldugunu gostorir. Microsoft
bulud texnologiyast vo dostoyindon istifado edorok IoT-yo olavo yenilik gotirir. Qurgular
Windows 10-a qosulur vo aninda bir-biri ilo slaga qurur. Baglamaq {iglin sizo lazim olan tok sey
Windows, Linux vo ya 10S cihaziniz vo IoT osas idaro panelinin ictimai buraxihisidir. Vo bir
Arduino. Arduino proqramini (Omoliyyat Sistemindon asili olaraq) rosmi internet saytindan
yiikloyin vo qurasdirmaq l¢iin tolimatlara omoal edin. Arduino kitabxanasina kecid etmok tigiin
asagidaki sokilo digqot edok. (Saokil 4.)
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Sakil 4. Arduino kitabxanasindan proqrami olavo etmo

Bu kitabxana ¢ox rahatdir vo 1000-don ¢ox s6z vo omro malikdir. Bunun bir ne¢o nlimunosi var,
hamisini sinaya bilorsiniz, amma burada isi izah etmok {i¢iin sado bir koddan istifads edirik. Siz
omrlori istadiyiniz kimi doyise vo ya olave edo bilarsiniz. Bunun iiglin proqramda olan kodlari
anlayaraq rogomlori doyismok kifayotdir.

Nohayoat, kodu Arduino-ya yiikloyin vo enerji tochizatini ona qosun. Dovroni igo salan kimi
xobardarliglar1 esitmoyo baslayacaqsiniz. ©gor aydin sos oldo etmirsinizso, portu tonzimlomoyo
calisin vo ya Arduino-nun diizglin enerji tochizati alib-almadigini1 yoxlayin, hamg¢inin, Arduino
GND-nin ddvronin yera qosuldugundan omin olun. Arduino 5V ilo ¢alisdigi {iciin onu adi
noutbook va ya komputerin portuna qogmaq kifayatdir.

Natico: IoT ,tamamilo, comiyyoto vo insanlara yaranan ictimai vo maliyys faydalari vo inkisafi
tomin etmoyo hosr edilmisdir. Bura iqtisadi inkisaf, suyun keyfiyyotinin saxlanmasi, rifah,
sonayelosmo vo s. kimi ictimai obyektlorin genis spektri daxildir. Umumilikda, IoT Birlogmis
Millatlor Togkilatinin iraliloyis addiminin sosial, saglamliq vo iqtisadi mogsodlorino nail olmaq
ticlin cox calisir.

foT-doki son iraliloyislor biitiin diinyada todgiqatcilarin va tortibatcilarin digqotini ¢okdi. IoT
tortibatgilart vo todqiqatgilar texnologiyani genis miqyasda genislondirmok vo comiyyato miimkiin
olan on yiiksok soviyyoys ¢atmaq ii¢iin birlikds isloyirlor. Bununla belo, tokmillogdirmalor yalniz
movcud texniki yanagmalardaki miixtolif mosololori vo ¢atismazliglart nozoro alsaq miimkiindiir.
Bu sorgu moqalosindo biz IoT tortibatgisinin tokmillosdirilmis model hazirlamaq {iigiin nozoro
almal1 oldugu bir ne¢o masalo va problemlori toqdim etdik.

Homginin, IoT tortibatgilar1 va todgiqatgilarinin mosgul oldugu IoT-nin miihiim totbiq saholori do
miizakire olunur. Ciinki IoT tokca xidmaotlor toqdim etmir, hom do boylik miqdarda komoaklik,
homginin, hoyatin asanlagmasina tokan verir. Beloliklo, tokmillosdirilmis IoT sistemini inkisaf
etdirmok {tclin istifado edilo bilon doqiq Olglilor vers bilon boylik molumat analitikasinin
ohomiyyati do miizakire olunur.

ODOBIYYAT

| PAHTEI
| 42 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




agrwNOE

o

E-ISSN: 2674-5224

PAHTEI

REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

VOLUME 13 ISSUE 02 2022

Arduino - https://supereyes.ru/articles/other/obzor_kontrollerov_apparatnoy_platformy
arduino/

IoT technologies - https://doi.org/10.1109/sm2¢.2017.8071828.

What is 10T? - https://www.upgrad.com/blog/iot-project-ideas-topics-for-beginners/
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INVESTIGATION OF WELLS IN THE WORKING FUND OF “AZNEFT”
PU AND PROPOSAL OF ANTI-SAND MEASURES

Alesker Jabarov
SOCAR, “Azneft” Production Association, “Absheronneft” Oil and Gas Production Department, ASOIU, Gas-Oil-
Mining Faculty, Gr A2230, Email: cabarov1978@mail.ru

ABSTRACT

One of the most common complications during the operation of wells in oil fields is the formation
of sand. During the formation of sand wells, time stops, their repair takes a long time, as a result,
there is a significant loss of production of the well. A floating sand with liquid entering the
bottom of a well, destroys the working equipment, loses speed and breaks down at the bottom of
the well, forming a sand plug. Removal of sand plugs requires a lot of labor, but sometimes leads
to the loss of oil in many wells and the destruction of rocks in the subsurface zone of wells and
deformation of the operating pipeline.

One of the most pressing problems in the oil industry today is to prevent rock particles from
collapsing in the wellbore area and sand accumulation. Despite numerous scientific studies and
mining experiments on the sand prevention mechanism, no universal method of sand control has
been found. Studies show that the load on the walls of the protective pipeline is the main cause of
failure of wells as a result of deformation of the pipeline within the operating facility. Sand block
formation during the operation of fragile, poorly cemented reservoirs is an important factor in the
close relationship between production line deformation and sand block formation in the well,
which requires consideration of the geological and operational characteristics of the field an
object.

The internal structure of the formation usually changes before the collector rocks are washed
away by the infiltration stream. Changes in rock structure during the filtration process occur as a
result of mechanical suffocation and compaction of rocks (separation of particles in the rock
under the influence of pressure gradients during the movement of oils containing heavy particles
in the formation). The most effective way to combat wellhead flushing and sand blockage is to
reduce the amount of fluid removed from the formation. This is due to the regulation of the
pressure drop in the wellbore. Rock collapse is accompanied by the introduction of sand grains
into the wellbore, thereby continuously reducing the permeability of the wellbore zone. However,
the sharp decline in well yields is not due to a decrease in the permeability of the formation, but to
the high resistance created by the blockage, which closes the filter section and is formed by small
sand grains.

Colmatization of mechanical mixtures in the wellbore area, contamination of the wellbore,
increased vibrations and more intensive wear of the equipment inside the well create serious
complications.

Despite the widespread use of rod depth pumps, their operation in sand wells is complicated. As a
result, the voltage on the rods and the electric motor increases, the rods are stretched, broken, the
pliers are idle, the electric motor is overloaded, and so on. occurs.

The formation of sand plugs is more pronounced in the final stages of field development. At the
moment, due to the sand plugs in the wells, they often stop for repairs, which reduces of the time
between repairs and increases the over-all operating costs. Therefore, one of the most pressing
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issues facing oil workers is to study the causes of sand plugs, to investigate the processes taking
place in the plug zone and to develop effective methods to combat sand by analyzing the
operation of such wells. If the sand completely closes the filter of the production casing and as a
result the flow of liquid to the bottom hole is completely stopped, such a complication can be
eliminated by either washing the bottom hole or strengthening the well hole zone. However, in
many cases this technology does not work or is not cost-effective.

Based on the results of the study, indicator diagrams or graphs of changes in the percentage of oil,
water, gas and sand are plotted depending on the pressure in the well or the dynamic level, as well
as adjustment curves, i.e. graphs of the dependence of these indicators on the parameters of deep
pumping. According to the results of studies carried out by measuring the dynamic level of a deep
pump, an indicator diagram can be constructed using the method. This method consists of
recording dynamic levels on the same scale selected on the vertical axis, plotting the level drops
on the right axis, and recording the percentages of liquid, oil, water, gas, and sand on the
horizontal axis. The amount of sand recovered can be expressed in volumes or units of weight.
Liquid, oil and water debits should be taken on the same scale. They select the appropriate scale
for gas and GOR as well as the percentage of sand, and the level drawdown (difference between
static and dynamic levels) is also determined as fluid levels are measured from the wellhead.

In order to investigate the impact of mechanical mixtures on the operation of the pump and to
determine the measures to be taken, information was collected on the repairs carried out in the
shaft depth pump wells on the of “Azneft” PU.

Keywords: sand, pump, plunger, cylinder, pump-compressor pipes, mechanical particles,
coagulation.

“AZNEFT” iB-NIN ISLOK FONDUNDA OLAN QUYULARIN ISININ
ARASDIRILMASI VO QUMA QARSI TODBIRLORIN TOKLIF EDILMOSI

Olasgar Cabarov .
SOCAR, “Azneft” Istehsalat Birliyi, “Abseronneft” Neft vo Qaz¢ixarma Idarasi, ADNSU,
QNMF, 11 kurs Qrup A2230, Email: cabarov1978@mail.ru

XULASO

Neft yataqlarinda quyularin istismar1 zamani an ¢ox rast galinan miirokkoblogsmalordan biri vo on
osas1t qumamoalogalmadir. Qum omologolmo zamani1 quyular bir miiddot dayanir, onlarin tomirino
uzun miiddot sorf edilir vo naticods oshomiyyetli doracads quyu mohsulunun itkisi bas verir.
Laydan quyudibino daxil olan maye ilo birlikdo iizon qum donaciyi, istismar avadanligini dagidir
va sliratini itirorok quyudibinds ¢okarok qum tixact amolo gatirir. Qum tixacinin logv edilmasi
agir omok sorf edilmosini tolob etmoklo barabor, bozon ¢ox mirdarda neft itkisino sobab olur vo
quyudibi zonada siixurlarin ugmasina vo istismar komorinin deformasiyasina gatirib gixarir.

Quyudibi zonanin siixur hissociklorinin dagilmasi vo qum tixacinin qarsisinin alinmasi neft
sonayosindo bu giin do on aktual maslolordon biridir. Qum omolo golmasinin qarsisinin alinmasi
mexanizmi lizro c¢oxsaylt elmi-todqiqat islorinin vo modon eksperimentlorinin aparilmasina
baxmayaraq, qum omologolmasilo miibarizo etmok ii¢iin universal {isul tapilmamisdir. Todqiqatlar
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gostorir ki, qoruyucu komorin divarlarina diigon yilik istismar obyekti hoddindo komorin
deformasiya noticosindo quyularin siradan ¢ixmasinin asas sobabidir. Kovrok, zoif sementlonmis
kollektorlarlu laylarin istismari zamani qum tixacinin amolo golmasi istismar komaorinin
deformasiyasi ilo quyuda qum tixacinin omolo golmosi arasindaki six olago vacib amil olub,
komors tosir edon yiikiin miioyyon edilmosindo islonilon obyektin geoloji vo istismar
xarakteristikalarinin nozors alinmasini 6ziinds talob edir.

Kollektorlarin siixurlarinin = siiziilmesi aximni ilo yuyulmasindan ovval adoton layin daxili
strukturunun doyismosi bas verir. Siiziilmo prosesindo siixur strukturunun doyismosi mexaniki
suffoziya vo siixurlarin kolmatasiyasi (torkibinde agir hissociklor olan neftlorin layda horokoti
zamani tozyiq qradiyentlorin tosirindon hissociklorin ayrilib siixurda ¢okmosi) naticosindo bas
verir. Quyudibi zonanin yuyulmasi vo qum tixacinin oamolo golmosino garst miibarizodo on
somoroali {isul laydan ¢ixarilan maye miqdarinin azaldilmasidir. Bu iso quyudibindo tozyiqlor
diiskiisiiniin  tonzimlonmasi naticesinds  olmir.  Siixurlarin  dagilmast  quyudibine qum
donaciklorinin gotirilmosi ilo miisahido olunur vo bununla da quyudibi zonanin kegiriciliyi
fasilosiz olaraq azalir. Lakin quyularin veriminin koskin asagi diismesi layda kegiriciliyin
azalmasi ilo deyil, stizgoc hissoni baglayan vo kigik qum donaciklori ilo yaranmis tixacin yaratdigi
yiiksok miiqavimatlo asilidir.

Mexaniki garisiglarin  layin  quyudibi  sahosindo kolmatasiyasi, quyudibinin ¢irklonmosi,
titromolorin artmasi vo quyudaxili avadanligin daha intensiv yeyilmosi ciddi miirokkoblogmalor
yaradir.

Stangli derinlik nasoslarmin genis totbiq olunmasina baxmayaraq, onlarin qum tozahiirlii
quyularda istismar1 zamani1 miirokkoblogmolor yaranir. Noticodo stanqlara vo elektrik miiharikino
diison gorginlik artir, stanglarin gorilmosi, sinmasi, mancanaq dozgahinin bos islomosi, elektrik
mihorrikinin yiiklonmasi, siradan ¢ixmasi vo s. bas verir.

Qum tixaclarinin amolo golmasi yataqlarin iglonmasinin son moarhalasinds 6ziinli daha qabariq
biruzo verir. Bu zaman quyularda qum tixact sobobindon onlarin tez-tez tomiro dayanmasi
hadisasi bas verir ki, bu da tomiraras1 miiddotin azalmasina vo iimumilikds istismar xarclorinin
artmasina sobab olur. Ona goro do qum tixaclarinin amoalo golmo sobablorinin doqiq dyronilmaosi,
tixac omolo golon zonada bas veron proseslorin todqiq edilmasi vo belo quyularin isini tohlil
edorok quma qars1 somorali miibarizo tisullarinin islonib hazirlanmasi neftcilorin qarsisinda duran
on aktual masalalordon biridir. ©gor qum istismar komarinin siizgac hissasini tam baglayibsa vo
noticodo quyudibine maye axini tomamilo kosilibso, belo miirokkoblogmoni ya quyunu yumaq vo
ya quyudibi zonan1 méhkomlondirmasils aradan qaldirmaq miimkiindiir. Lakin bir ¢ox hallarda bu
texnologiya da natico vermir vo ya totbiqi iqtisadi cohotdon somorali olmur.

Toqqiqat naticaloring osason indikator dioqramlart qurulur, yaxud neft, su, qaz debitlorinin vo
qumun faizinin quyudibi tozyiqden, yaxud dinamik soviyyadon asili doyisma qrafiklori qurulur,
eyni zamanda tonzimlomo oyrilori, yoni bu gostaricilorin  dorinliknasos qurgusunun
parametrlorindon asililiq qrafigleri qurulur. Darinliknasos quyusunun dinamiki saviyyenin
Olciilmosilo aparilan todqiqat naticolorine asason indikator diagramu {isulla qurula bilor. Bu iisul
ondan ibarotdir ki, vertikal koordinat oxu {izro asagiya dogru secilmis eyni miqyasla dinamiki
soviyyalor geyd edilir, sag torofdo homin ox istigamotindo soviyyo depressiyalar1 geyd edilir,
horizontal ox boyunca maye, neft, su, qaz vo qumun faizi qeyd edilir. Cixarilan qumun miqdarin
hacmlo yaxud ¢oki vahidlorilo ifado etmok olar. Maye, neft vo su debitlorini eyni miqyasla
gotiirmak lazimdir. Qaz vo qaz amili iiclin 6z uygun miqyasint segirlor, qumun faizi ti¢lin do
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homginin, maye soviyyalori quyunun agzindan Olciildiiylindon, soviyyo depressiyasi (statik vo
dinamiki soviyyolarin forqi) toyin edilir.

Mexaniki qarigiglarin  nasosun igino tosirinin arasdirtlmast vo aparilacaq todbirlorin
miioyyonlosdirilmosi mogsadilo “Azneft” iB-nin NQCIi-lori {izro stangli dorinlik nasos
quyularinda aparilmis tomirlor haqqinda malumatlar toplanmigdir.

Agar sozlar: qum, nasos, plunjer, silindr, nasos-kompressor borulari, mexanili hissaciklar,
koaqulyasiya.

Giris: Qum tozahiirii ilo miibarizonin bir nego tisullart var:

v" qum donaciklorinin laydan quyuduyudibino daxil olmasina siiratini azaltmaq, bunun tigiin
quyudibine miixtalif konstruksiyali xiisusi siizgaclor qoyulmali, quyudibi zona tompanaj
mohlullar1 ilo méhkomlondirilmalidir;

v quyudan alinan maye hasilatinin azaldilmasi naticasinds quyu dibina qum donaciklarinin daxil
olmasinin garsisi alinir vo ya quyudibino qum daxilolma azalir;

v quyudibino daxil olmus kiitlovi qum donaciklorinin yer sothino (quyuagzina) ¢ixarilmasinin
tomin edilmaosi;

v" dorinlik nasosunun asagi sonluguna nasos kompessor borularina quyruqlarin birlogdirilmosi,
quyu dayandigda quyudibinds qum tixacinin hiindiirliyiinii azaldir;

v miixtalif név xiisusi darinlik nasoslarin tatbiq edilmasi;

Stanqli dorinlik nasosu isloyondo laydan neftlo birlikdo quyudibino golon qum donaciklori

nasosun silindrine daxil olaraq plunjerin vo klapanlarin siirtiilorok siradan ¢ixmasina gatirib

cixarir. Xiisusilo xirda donocikli qum hissaciklori plunjerlo silindr arasindaki xiisusi holqovi ara
bosluguna girir vo dagidici tosir gostororok nasosu tez bir zamanda siradan cixarir. Dorinlik
nasosunun zdif iglomosinds on ¢ox rast golinon sobolorindon biri neftin daxilinds lizon voziyyatdo
olan qum donaciklarinin asagi vo yuxari klapanlari yeyib siradan g¢ixarmasidir. Daxilinde qum
dastyan neft sirnagi klapandan kegorkon mocburi sokildo 6z horokat istigamotini koskin suratdo
doyisdirir vo klapanlarin kiirociyini yuyaraq dar holgovi yuvadan yuxari basaraq sixigdirir.

Kiiracik vo onun yohor qumla siirtiiniir vo klapanlarin macburi formasi doyisir, onlarin normal isi

vaxtindan avval pozur.

Quyularda qumla miibarizs tisullarin1 asagidakilardir:

v miixtolif név quyudibi siizgoclorin totbiq edilmasi yolu (¢inqilli vo moftilli stizgaclor) ilo vo
quyudibi zonanin qumlarin1 tompanaj mohlullar1 ilo méhkomlondirmokls laydan quyuya daxil
olan qumun garsisinda maneslorin (sadlorin) yaradilmast;

v laydan quyudibina golon qum donaciklorinin migdarinin quyudan alinan mohsulun miqdart ilo
tonzimlomoklo mohdudlagdirilmast;

v' quyuya daxil olan qum donaciklorinin hamisini istismar komor ilo vo nasos kompressor

borular1 ilo quyuagzina ¢ixarmaqla quyularin istismarini aparmag;

quyudibinds ¢6kmiis qum donaciklorini fasilolorlo xaric edilmasi;

miixtolif quyudibi miihafizo avadanliglarinin, hazir siizgoclorin, xiisusi qum ldvbarlorinin,

separatorlarin vo digor qurgularin qurulmast yolu ilo derinlik nasosunun girisindeki qum

donaciklorinin migdarinin azaldilmasi.

Qumun xarakterindon asili olaraq darinlik nasosunun gobulunda quyuya buraxilanlar:

v' qum va gqazin az oldugu hallar tiglin-siizgac;

v qumun az, qazin iss ¢ox oldugu hallar ti¢iin-qaz 16vbari;

v" qumun hoaddan artiq ¢ox, qazin az oldugu hallar ti¢iin-qum 16vbari;

AN
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v' qum va qazin haddon artiq ¢ox oldugu hallar tigiin isa-qaz/qum 1dvbari.

Qumu hoddon artiq ¢cox olan quyularin normal igini tomin etmok tiigiin elo voziyyot vo ya sorait
yaratmaq lazimdir ki, asili voziyyatds olan qum denalari yuxarida olsun.

Qum tixac1 amolo gotiron stanqli dorinlik nasosu ila isloyon quyularin boruarxasina tomiz mayenin
vurulmasi qumla miibarizonin on effektiv iisullarindan biridir. Mayenin vurulmasinin hoyata
kecirilmosinin on genis yayilan formasi “ciitlogdirilmis maye olavo etmo” adlanan formasidir.
Bunun mahiyysti ondan ibaratdir ki, hor hansi tomiz mohsul veron (torkibindo qum donaciyi
olmayan) quyunun mohsulu xiisusi boru komorilo qum tixact amolo gotiron quyunun halqovi
fozasina yonoldilir; burada diger quyuda isloyon dorinlik nasosunun mohsuldarligt hom 6z
mohsuldarligina vo hom do vurulan mayenin hocmino hesablanmalidir.

Qum tixact amoalo gotiron quyularin boruarxasina mayenin 6ziino olavo olunmasi on ¢ox somorali
maye olavo etmo formasidir. Bu ondan ibaratdir ki, texnoloji rejimlo qurulmus quyu verimindo
barabar olan dorinlik nasosu ile vurulan maye hissasi quyunun atqi xottine yonaldilir, digor hissasi
150 ¢okdiirticidon kegorok boruarxasi olave edilir. Onda nasosun mohsuldarligi quyuya daxil olan
biitiin qum denaciklorini quyuagzina ¢ixarmagq {igiin yuxari qalxan maye axinini siirotlondirir.
Qum tozahiirlii quyulardan boruarxasi fozaya maye olavo etmoklo neftin vurulmasi iisulu
mohsulunda ¢oxlu migdarda qum olan quyularin istismar1 zaman1 quyu dibinds qum tixaclarinin
omoalo golmaosinin garsisini almaq iiglin todbiq edilir. Quyu dibinin qum tixacindan tomizlodikdon
sonra dorinlik nasosu, yaxud da nasosun gabulunun altinda olan quyruq quyunun siizgac zonasina
endirilir, yaxud siizgocin yuxar1 desiklorinin qarsisinda qurulur. Nasos isloyon zaman quyunun
boruarxasi fozasina qumdan azad olmus neft, yaxud diger maye (su) vurulur. Quyuya mayenin
olavo edilmasi ilo qumun sorf konsentrasiyasi azalir ki, bu da torkibindo yliksok konsentrasiyali
qum olan laydan golon mohsula, quyuya slava edilon qumsuz mayenin qarigmasi naticasinds bas
VErIr.

Mosalanin qoyulusu: Hasil edilon mayedo qumun ¢ox olmasi sobobindon nasos-kompressor
borulari, yeriistii neft modon boru komorlori, gapayici-tonzimloyici armatura vo avadanliglar
siradan ¢ixir. Mexaniki qarigiglarin layin  quyudibi sahasinds kolmatasiyasi, quyudibinin
cirklonmosi, titromolorin artmasit vo quyu daxili avadanligin daha intensiv yeyilmosi ciddi
miirokkablogsmolor yaradir. Biitiin bunlar quyu vo avadanliqlarin omok tutumlu vo bahali
tomirloring, eloco do, neft hasilatinda da ohomiyyatli itkilore gotirib ¢ixarir.

Dorinlik nasosu ilo isloyan quyunun todqiqine minimal parametrlordon baslamaq lazimdir vo
todgiqati maye aliminin artirilmasi istigamotindo davam etdirmok lazimdir. Quyu isinin miixtolif
qorarlasmis rejimlorinds faktiki ndqtolorin say1 ¢ox olduqca, todqiqat bir o gqodor tam olacaqdir.
Hor bir gorarlagsmis rejimdo quyunun debitini vo ona uygun quyudibi tozyiqi ol¢iiliir.

Abseron yarimadasi yataqlarinda on genis yayilmis istismar novii quyularin darinlik nasoslar ilo
osason do - stanqgli dorinlik nasoslari ilo istismar tisuludur. Stanqli dorinlik nasoslarinin totbiq
imkanlar1 ¢cox bdyiikdiir, onlar uzun illor boyu istismar olunur va 6z istismarlarin1 dogrultmuslar.
Stangli dorinlik nasoslarmin genis totbiq olunmasina baxmayaraq, onlarin qum tozahirli
quyularda istismar1 zaman1 miirokkoblogmolor yaranir. Mexaniki hissociklor nasosun hissolorinin
yeyilmasino sobob olmagla yanasi plunjer silindr arabosluguna diisorok plunjerin silindrdo
par¢cimlonmasine vo hasilatin kasilmasine sabob olaraq nasosun miitogokkil igini pozur. Naticado
stanglara vo elektrik miihorikino diigon gorginlik artir, stanqlarin gorilmosi, sinmasi, mancanaq
dozgahinin bos islomosi, elektrik mithorrikinin yiiklonmaosi, siradan ¢ixmasi vo s. bas verir. Bunlar
hamist quyunun isinin dayanmasina, neft hasilatinin asagir diismosino, nasosun xidmot vo
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quyularin tomirarasi islomo miiddstinin azalmasina sobob olmaqgla yanast bu iisulla istismar
olunan quyularin maya doyorini artirir.

Holl Gsullari: Mexaniki garisiglarin nasosun ising tosirinin arasdirilmasi va aparilacaq todbirlorin
miioyyonlosdirilmosi moqsadilo “Azneft” iB-nin NQCi-lori  iizro stanqli dorinlik nasos
quyularinda aparilmis tomirlor hagqinda molumatlar toplanmigdir (Sokil. 1).
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Sakil 1. “Azneft” IB-nin NQCI iizro 2021-ci il arzindo quyularda aparilan yeralt1 tomirlor

Sokildon goriiniir ki, tomirlor arasinda borularda sizmanin logv edilmasi, nasos par¢imlonmasi vo
doyisdirilmoesi, stanqlarin qirilmasi vo agilmasi, qum tixacinin yuyulmasi vo tomizlonmosi kimi
tomirlor yer almigdir. Nasos por¢imlonmasi va doyisdirilmasi, qum tixacinin yuyulmasi kimi
tomirlor {stiinliik toskil edir ki, belo tomirlorinin yaranmasinda qum amili baslica va birinci yeri
tutur. Burada osas yaranma sababi bir monali olaraq qumdur. Belo ki, nasos plunjerinin
parcimlonmasi vo onun hissolorinin tez-tez siradan ¢ixmasi ilo olagodar doyisdirilmosinin osas
sobablarindon an baglicast qum amilidir. Digar genis yayilmis tomirlorden stanqlarin qirilmast vo
acilmasi, borularda sizmanin logv edilmosi kimi tipik tomir novlorino goldikdo iso bu tomirlor
miixtalif sabobdon yarana bilor, lakin bu sabablor arasinda mexaniki garisiglarin- qumun 6ziine
moxsus rolu vardir. Maye torkibindoki qum mayenin ¢ixarilmasi zaman1 quyudaxili avadanliq vo
onun hissallorini siirtiinmoys moruz qoyur. Quyu daxili avadanliq hissolori - stanq vo borular
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osason metaldan hazirlandigr iiclin onlar asanligla qumun monfi tesirindon asinir vo
mohkomliklorino hermetikliklorino zoror doymis olur. Hor dofo maye ¢ixarma zamani onlar
mexaniki qarigiglarin tosirino tokraron moruz qaldiginda avadanliqlarin etibarligi asag: diisiir,
hermetiklori pozulur, istismar prosesi zamani movcud digor amillorin do birgo istiraki ilo
tomirlorin bas vermo ehtimallar1 artmis olur vo borularda sizma, agilma vo bozon qirilma
hallarinin, stanglarda agilma vo qirilma kimi hallarin yaranmasi tezlogsmis olur. Darinlik nasoslari
da quyudaxili avadanligin vacib hissolorindon biridir. Nasos 6zii iso ¢oxlu sayda detallardan toskil
olundugu ii¢lin qum asanligla onun hor hansi bir detalina ciizi tosir etmoklo onun harmonik isini
pozur.

Notica: Abseron yarimadasindaki neftqaz¢ixarma idarslorinds islok fondda olan quyularin isinin
arasdirilmast noticosindo miioyyonlosdirilmisdir ki, quyularin oksoriyyoti qum tozahiirii ilo
islomasi ilo yanasi onlarda qisa zaman orzinde qum tixaci yaranir. Bu miirokkablogsmalor asason
quyunun istismar miiddotindon asili olaraq quyudibi otrafinda lay strukturunun dagilmasi vo
maye ¢ixarma rejimi naticasinda bas verir.

Quyularin istismar1 zamani quyudibi otrafinda siixurlarin dagilmaya gars1 davamligina tosir edon
qiivvalorin komiyyot vo keyfiyyotco giymoatlondirilmoasi miihiim oshomiyyat kosb edir. Qumun
laydan golmosi coxlu ongollikloro vo miirokkoblogmolora sabob olur ki, bunun noticosindo do
quyulart normal rejimdo istismar etmok miimkiin olmur. Qum tozahiirli mayenin quyu dibindon
neft yigma montogosino godor horokoti zamami miixtolif ongolliklorin yaradir. Abseron
yarmadasinin quru arazisinds yerlogon yataqlarda Buzovna-Mastaga vo Qala, yataqglari liglin qum
tozahiirli daha kaskin surstdo 6ziinii biruzs verir.

Qum problemlemini aradan qaldirmaq vo ya onun nasosun isino tosirinin miioyyon qader
qarsisinin alinmasi tiigiin todbirlor goriiliir. Bu todbirlor miixtolif istigamotlords aparilmigdir: -
quyudibi zonanin barkidilmasi, nasosun gabuluna qoruyucu tortibatlarin yerlogdirilmasi, qumlu
quyularda istifads etmok tiigiin xiisusi konstruksiyali nasoslarin (boru stangli, manjetli va s.)
Tadbirlorin aparilmasina baxmayaraq qumun nasosun isino manfi tesirinin qarsisini tamamilo
almaq mimkiin olmamisdir. Qeyd etmok lazimdir ki, mexaniki garisigqlar nasosun biitiin
hissoalorinin isino monfi tosir gostorir (sorucu vo vurucu klapanlarin yohorlori yeyilir, sorucu
klapan qumla dolur, silindrin daxili qumla dolur, plunjer silindr araboslugu por¢imlonir vo s.).
Plunjer-silindr ciitii nasosun on hossas hissolorindondir vo burada araboslugunun &lgiisiiniin
diizglin secilmosi boylik ohomiyyat kosb edir. Plunjer silindr arabosluguna diison mexaniki
hissaciklarin tesiri daha tohliikslidir bels ki, bura diison qum hissaciklari ya pacimlonib plunjerin
silindr daxilindo horokot etmosinin qarsisini alir vo ya mexaniki hissocik  araboslugunu
genislondirorok nasosu yarasiz hala gotirir. Birinci halda nasos stanglarmmin qirilmasi,
mihorrikinin siradan ¢ixmasi, quyunun isinin dayanmasi, ikinci halda araboslugunun boyiimasi
sobabindon sizma, nasosun dolma vo verim omsalinin, F.I.O.-nmn asag diismosi miisiihido
olunur.
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CLASSIFICATION OF POSSIBLE COMPLICATIONS IN THE
PRODUCTION PROCESSES OF DRILLING OPERATIONS AND
ACTIVITIES ON THEIR WARNING

Javahir Gasimova
Azerbaijan State Oil and Industrial University, dissertant, E-mail: gasymoval974@list.ru

Currently, one of the most important problems facing oil and gas companies is the low degree of
extraction of hydrocarbon raw materials from the bowels. The main reasons for low well
production in drilling operations are possible complications.

The article investigates the calendar time of well construction, determines the proportion of time
spent directly on the destruction of rocks spent on tripping operations, auxiliary work, repair
work, organizational downtime. As a result of these data, the need for work to prevent and
eliminate complications of various nature was revealed.

A significant share of the funds spent is allocated to the production of drilling operations, the cost
of which is determined by organizational, technical, technological, investment, and other factors.
At the same time, according to the existing statistics (experience of drilling operations of Azneft
SOCAR) in the calendar time of construction of one well of medium depth, the share attributable
directly to the destruction of rocks is approximately 20.64%. The rest of the time is spent on
round-trip operations, auxiliary work, repair work and organizational downtime. Therefore, the
main task of drilling is to increase the share attributable directly to the destruction of rocks and
reduce the NPV (not production time) in the general calendar balance from the start of drilling
operations to delivery to ex- exploitation after mastering.

One of the complications that reduce the efficiency of putting wells successfully drilled to the
design depth of wells for operation, according to the results of their development, is pollution near
the well space during its construction. The preservation of the natural permeability of productive
formations in the technological processes of well construction, from the initial opening to its
overhaul, is still an urgent problem, despite the urgent need to solve this problem, since this well
productivity is directly related.

A change in the filtration characteristics of a productive formation during the construction,
operation or repair of a well occurs within the area of the formation adjacent to the wellbore - the
bottomhole formation zone (BFZ). It is known that the decrease in the filtration properties of the
BFZ occurs due to the introduction of process fluids and mechanical impurities into the pore
space of the filtrate during drilling, cementing, opening the formation by perforation. In this
regard, the purpose of the applied and developed technologies is to reduce or eliminate the
negative impact of the main factors on the reservoir properties of productive formations and
preserve the potential productivity of wells.

Keywords: well complication, tripping operations, calendar time, filtration characteristic, specific
flow rate.

| PAHTEI
| 2 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




E-ISSN: 2674-5224

PAHTEI

REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

VOLUME 13 ISSUE 02 2022

KJACCUHO®UKAIIASA BO3MOKHBIX OCJTOXKHEHUM B ITPOIIECCAX
MMPON3BOJACTBA BYPOBBIX PABOT U MEPOITPUATHUSA 11O UX
NPEAYHNPEXIEHUIO

J:xaBaxup I'acbimoBa
AzepOailKaHCKHN TOCYAaPCTBEHHBI YHUBEPCUTET HEPTH U MIPOMBIIIUICHHOCTH, AUCCEPTAHT
E-mail: gasymoval974@list.ru

B nacrosmiee BpeMsi OHOM W3 BAKHEUIIUX MPOOJIEM, CTOAIINX Mepe]; HedTerazoao0bBaloNiMA
KOMIIAaHUAMH, ABJIKICTCA HU3KAsA CTCIICHb HW3BJICUCHUSA YIIJICBOAOPOAHOTO CBhIPpbS U3 HCEAP.
OCHOBHBIMU TTPUYMHAMH HU3KOTO JI€OMTa CKBXMHBI B TIPOIECCaX MPOU3BOACTBA OYPOBBIX padoOT
ABJIAIOTCS BO3MOXHBIC OCIIOKHCHUA.

B cTarbe uccnenoBaHo KaleHIapHOE BPEMsl COOPYKEHUS CKBAKUHBI, OTIPE/ICIICHBI IO BPEMEHH,
MPUXOMSAIIUECS HEMOCPEACTBEHHO HA pa3pylIeHHWE TOPHBIX IMOPOJ| 3aTpadyeHHOE, Ha CITyCKO-
NOJTbEMHBIC OTEPaIliy, BCIIOMOTaTeIbHbIE PabOTHI, PEMOHTHBIE pabOTHI, OpPTraHU3aAIMOHHBIC
IMpOCTOMU. B pPE3YyIbTATC OSTUX [JAaHHBIX BbISBJIICHA HGOGXOZ[I/IMOCTB IMPOBCACHU A pa60T 1o
NPEIYIPERKACHUIO M TUKBUAAINN PA3TMYHOTO 110 TIPUPOJIE OCITOKHEHUH.

KiroueBble cj10Ba: OCIOXXKHEHHE CKBAXKUHBI, CITYCKO-TIOJbEMHBIC OIEpaIuy, KaJeHIapHOoe
BpeMsi, QHIIbTPALMOHHAS XapaKTePUCTUKA, YICTbHBIN ICOUT.

BBenenue: Ha Gmkaiiinyo mepclekTUBY C YU€TOM MPETyCMOTPEHHOT0 o0beMa OypoBBIX padboT
Ha  MECTOPOXKIEHHMSIX HalMOHAJbHOrO cekropa Kacnuiickoro Mops  HEo0XO0AMMOCTh
MHTCHCU(PHUKAIIUN, YMEHBIIEHNS PUCKOB, CII€JOBATEIHHO, YACTH HEMPOU3BOJACTBEHHOTO BPEMEHU
OYypOBBIX IPOTPaMM U CHIDKEHHUSI ce0ECTOMMOCTH OypOBBIX pabOT MPHU CTPOUTENIHCTBE CKBAXHUH
CTaHOBHUTCS OYEBUIHOM [1].

Hanmo ormeruth, uTo HedTerasoBas CKBaXMHA B LEJIOM NPEACTaBIseT COOO OCTaTOYHO
CJIO’KHOE U JIOPOTOCTOSIIIIEE COOPYKCHUE B CPETHEM CTOMMOCTBIO 6-7 MITH. $.

3HauyMTeNbHASA IO 3aTpayMBaeMbIX CPEJACTB OTBOJHUTCA HA IMPOU3BOJCTBO OYpOBBIX padoT,
ce0ecTOMMOCTh KOTOPBIX OIpenesseTcs pakTopaMu OpraHU3allMOHHOTO, TEXHUYECKOT0, TEXHOJIO-
TUYECKOro, MHBECTUIIMOHHOTO W Jp. Xapakrtepa [2]. Ilpum sTOM, corjacHo CyliecTBYOIIEH
cratuctuke (ombIT OypoBbiX padot [1O Aznedts THKAP) B kamenmapHOM BpeMEHU COOPYKEHUS
OJTHOW CKB@XKMHBI CpelHEH TIyOMHBI J0JI, MPHUXOIAIIASACS HENOCPEACTBEHHO Ha pa3pylIeHHE
TOPHBIX TOpoJ, cocTaBisieT npubnuzurensHo 20,64% (puc.l). OcranbHOE BpeMsi 3aTpaunBaeTcs
Ha CIIyCKO-TIOJbEMHBIC ONEpaIlH, BCIIOMOTaTelbHbIE pabOThl, PEMOHTHBIE pPAa0OTBI U
OpraHu3aoHHble npocTtou. CienoBaTebHO OCHOBHOW 3a/iaueil OypeHus sBJSETCs yBEIUUEHUE
JIOJIH, TIPUXOJAIICHCS HEMOCPEICTBEHHO Ha pa3pylleHue TOpHbIX mopon u cHibkenue HIIB (ue
MIPOU3BOJICTBEHHOE BpeMs) B 00IIeM KaJeHAapHOM OajaHce OT Hayajao MPOU3BOJCTBA OYPOBBIX
paboT 10 c1auM B HKCIUTYaTaIUIO TIOCIEe OCBOCHHUS.
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Puc.1. Pacripenenenue Oananca mpous3BOACTBEHHOTO BpeMeHU: 47209 — BpeMsi, 3aTpaueHHOE Ha
MpoLecc HemocpeAcTBeHHOro 0ypenus cocrtapisieT 20,64%; ocrtanbHOe BpeMsi, 3aTpau€HHOE Ha
COIIPOBOKIAIONINE TIpoLlecC OypeHUs OIepauuy, BKIIOYas BO3MOXHBIE OCIOXHEHHUS, HX
MpeaynpexaeHUe U TUKBUAALNIO

HIIB B oO0mem kajneHgapHOM OajlaHce pacxoayercs (3a HCKIIOYEHHEM OpraHU3aIllMOHHBIX
MPOCTOEB) Ha MPEAYNPEKICHHE M JUKBHIAIWIO PA3IUYHOTO TI0 TPHUPOAE OCIONKHEHHIH,
KJIacCu(PUKaIMs KOTOPBIX MMPUBOAUTCS HUXKE Ha cxeme (puc.2):

OcoxHeHS
|
) ™
| |
IIpodunaxTika Homomemm HeycToifunBOCTH
razoHeTeBOJI0- OypOBOIo CTEHOK
NPOsABJICHNA pactBopa CKBa/KHHBI
L I
PactBOpenue
OchIk H Kenob6006- H
ITomydects
00OBaJIBI pa3oBaHHE pacTervieHHe
nopona

Puc.2. Knaccuduxamys ocnoxuaenuii B mpouecce [Iponssonctsa OypoBbIx padoT
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IHocTranoBka 3anauu: OJHUM U3 OCIOKHEHHUH, CHMKAIOIUX APPEKTUBHOCTh CAAYd YCIEITHO
NpOOYpPeHHBIX 10 TMPOEKTHOMW TIYyOMHBI CKBaKHUH I0OJ] AKCIUTyaTallMio, MO pe3yibTaTaM HX
OCBOEHHUSl SIBIIIETCSl 3arpsA3HEHHE OKOJIO CKBaXMHHOTO IIPOCTPaHCTBa B IIpoliecce €€
ctpoutenbcrBa. CoxpaHeHME NPHUPOAHON MPOHULIAEMOCTH MNPOAYKTHBHBIX IJIACTOB B
TEXHOJOTMYECKHX IpOLEeccax CTPOUTENbCTBA CKBAXKHUHBI, HAUMHAsA OT IEPBUYHOTO BCKPBITUSA 10
ee KalMuTaJbHOTO PEMOHTa, J0 CHUX IMOp SBISIETCS AaKTyaJlbHOM mpoOiieMoil, HecMOTps Ha
KpaifHIOI0 HEOOXOIUMOCTh pELICHHs STOW 3aJauyd, TaK KaKk OT 3TOr0 HANpsMYIO 3aBHCHUT
IPOIYKTUBHOCTH CKBaYKUHBI.

W3BecTHO, YTO 3PPEKTUBHOCTH BCKPHITHS MPOIYKTHBHBIX OTJIOKEHHH, B YaCTH COXpPAHEHUS UX
(GUIbTPAIIMOHHO-EMKOCTHBIX CBOMCTB, 3aBUCUT OT T'€0JIOrO-(pU3NYECKUX XapaKTEPUCTHK 3aJIEKHU,
(U3UKO-XMMUYECKIX CBOMCTB  IUIACTOBBIX  (DIIOMAOB, XapaKTEPUCTUK U  IIOKazaTesei
NPUMEHSEMON TEXHOJOTMM Ha BCEX OJTalax CTPOUTENbCTBA CKBaXXUH (CBOMCTB OYpPOBBIX,
TAMIIOHQKHBIX M CIEHUANbHBIX pACTBOPOB, BEIMYMH M TIPEACTIOB H3MEHEHHs 3a00HHBIX
muddepeHIMaNbHBIX JaBICHUN 110 CTBOJY CKBaXUHBI IPU OYPEHUU U LIEMEHTUPOBAHUH, CTEIEHH
COBEPILEHCTBA TUAPABIMYECKON CBSI3U IUIACTOB M CTBOJIA CKBaXKUHBI U 1p.) [3]. B aroit cBs3u,
LENbI0 MPUMEHSIEMBIX U pa3padaThIBAEMbIX TEXHOJIOTHH SIBISETCS CHIKEHUE WU HCKIIIOUEHUE
OTPHIIATEIILHOTO BIMSHUS OCHOBHBIX (DaKTOPOB Ha KOJUJICKTOPCKHE CBOWCTBA MPOTYKTHBHBIX
IJIACTOB M COXPaHEHHUE MOTEHIINATbHOMN MPOTYKTUBHOCTH CKBAYKUH.

AHanm3 cocTOSHUS padoT B 00JIACTH COXPAaHEHHS MOTEHIMAIBHON MPOAYKTUBHOCTH TIACTOB I10-
Ka3bIBAET, UTO B OOJIBIIMHCTBE CIy4aeB MPUMEHSEMbIE B HACTOAIIEE BpeMs CIIOCOObI OypeHus u
3aKaHYMBAHMS CKBa)XUH HE oOecrieuynBaroT 3(HEeKTUBHON 3alIUTHI KOJJIEKTOPOB He()TH U raza oT
YXyALIEHUS UX (PUIbTPAMOHHO-EMKOCTHBIX CBOMCTB.

W3menenne GuIbTPaMOHHBIX XapaKTEPUCTHK MPOAYKTUBHOIO IJIacTa B EPUOJT CTPOUTENBCTBA,
9KCIITyaTalluy WM PEMOHTA CKBAXKHHBI TPOUCXOJUT B MpeieaxX ydyacTKa IJIacTa, MPUMBIKAIOIIe-
T'0 K CTBOJIy CKBa)KWHBI — Npu3aboitHoit 3oHe muiacta (I1311). U3BecTHO, uTO CHMXEeHUE PUIbTpa-
nuoHHbIX cBoMcTB I[I3I1 mpoucxoauT BCEACTBME BHEAPEHHS B IMOPOBOE MPOCTPAHCTBO
¢GmIbTpaTa TEXHOJOTMUECKUX KUAKOCTEH U MEXaHWYECKUX IpUMecel npu OypeHUH, eMEeHTHPO-
BaHUU, BCKPBITHH TuTacTa nepdopanueii. CnenoBaTenbHO, HAYMHAs OT BCKPBITUS MPOAYKTUBHOTO
acta OypeHHeM M Ha BCEX CTaIusX CTPOUTENBCTBA, OCBOCHHUS W HIKCIUIyaTallMM CKBAXXUH
HEO0OXOMMO COXPAHSITh HJIM BOCCTAHABIIUBAThH €CTECTBEHHYIO ITpoHHIIaeMocTh [1311.

Jist JOCTHKEHHSI BO3MOXKHO O0Jiee MOJIHOTO COXPAHEHHs €CTECTBEHHOM (PUIbTpAIlMOHHON Xapak-
TEPUCTUKH IJIaCTa B MPOLECCE €r0 BCKPBITUS OypeHueM oco0oe BHUMaHHE HEOOXOIUMO YIENSTh
(GWIBTPAIMOHHBIM M KOJIbMAaTallMOHHBIM XapaKTepUCTUKaM OypOBOTrO pacTBOpa (MPOMBIBOYHOM
KHUIKOCTH).

[Ipobnemamu co3anusi OypOBBIX MPOMBIBOYHBIX XKHJIKOCTEH C 3apaHee 3aJaHHBIMU CBOWCTBaAMH
3aHMMAJINCh MHOTHE Hay4HbIE ILIKOJIBI, TaKHe Kak: aszepOailjykaHcKas, TaTtapckas, y(puMmckas,
yYKpauHCKasi, TPO3HEHCKas, MOCKOBCKas, TIOMEHCKas, KpacHOAAapCKas, CTaBpOMOJIbCKasd,
BoJrorpajckas u apyrue. OObIMHO Pa3InyaoT METOJbl MEPBUYHOIO U BTOPHUYHOTO BCKPBITUS C
COOTBETCTBYIOIIUMHU KOJMYECTBEHHBIMU XapaKTepUCTHUKAMHU KpUTEpUEB BCKPBITHS
IPOAYKTHUBHOTO TIACTa OypeHUEM.

Pemenne 3amaum: KauecTBO BCKpBITHS NPOJYKTHBHOTO IUIacTa OypeHHEM NpU IMEPBHYHOM
BCKPBHITUM  OLICHUBACTCS OTHOCHTEIBHOH MPOAYKTHBHOCTHIO (OTHOHICHHE (PaKTHUECKOU
MPOAYKTUBHOCTH IIACTA K MOTCHIUAJIBHO BOSMO)KHOI\/'I), a TaKKC yACIbHbBIM I[C6I/ITOM CKBa>XHWHbI
Qy T/cyT-M (Konm4ecTBO OoTOMpaeMoll HedH B TOHHAX 3a CYTKM M3 1-ro merpa 3(QQeKTHBHOU
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TOJIIUHBI IUTacTa N) U yaenbHON MPOLYKTHBHOCTHIO Jyy.

BropuuHoe BCKpBITHE MPOAYKTUBHBIX IIJIACTOB MPOU3BOAUTCS nepdopanueil sKCIryaTalioOHHON
K0JIOHHBI. OCHOBHOM 3ajauell BTOPMYHOTO BCKPBITHS IUIACTa SIBIISETCS CO3AaHUE MEXKIY MPOIYK-
THUBHBIM IUIACTOM U CaMOM CKBAKMHOM HJI€AIbHOW THAPOJUHAMUYECKOW CBA3HU, ONPEIEISIONIeH
KOJIJIGKTOPCKHE CBOMCTBA Mpu3aboiiHOM 30HBI TuacTa. PemeHnem 3Toi 3agauu oOecrieuynBaeTcs
CO3JlaHM€ ONTUMAJIBHON MJIOTHOCTH U THUIIOpa3Mepa neppoparopa, BEIOOp NMPaBUIIBHOIO yCIOBUE
nepdoparuu nephoparioHHON CPEIbl.

Ha npaxTuke cymecTByeT HECKOIBKO METOJOB IIEPBUYHOIO BCKPBITUS IPOAYKTOCOAEPIKAIIMX IO-
PU30HTOB:

® Ha pENpecCUd IyTeM IPEBBIIEHHUS IJACTOBOIO JAABJICHHMS BHYTPH CKBaKMHHOIO CTON0A
IIPOMBIBOYHOM KUIKOCTH;

® Ha pPaBHOBECHM ITyTeM OOECIEYEHHUs COOTBETCBUSI T'HIPOCTATUYECKOIO MABICHHS CTOJIOA
IIPOMBIBOYHOM KUAKOCTH IJIACTOBOMY JABJIEHUIO;

® Ha JICTIPECCUU MYTEM CHMKEHMsI MJIPOCTATUYECKOIO JIABJIEHUS CTOJI0A MPOMBIBOYHOM MKHJI-
KOCTH HMJKE IUIACTOBOTO.

OOb1uHO TIporiece OypeHus: CKBRXKUH Ha MHOTHX TMPOM3BOJCTBAX BEIETCS B YCIOBUAX MPEBBIIIE-
HUS 3a00MHOTO JaBJIEHUs HAJl IUIACTOBBIM, T.€. IPH PEIPECCUM Ha IUIACT, Y€MY CIOCOOCTBYET CY-
LIECTBYIOLUI YpPOBEHb Pa3BUTHs CYIIECTBYIOLIEH TEXHUKHU U TexHoJoruu [4]. bypenue ¢ nporu-
BOJIaBJICHHEM (perpeccueil) Ha MpOLyKTUBHBIHM IUIACT CONPOBOXKIAETCS YACTHIMM TEXHOTCHHBIMU
MPOSIBJICHUSIMHU B BUJIE NIPUXBaTa OypUIBHOTO MHCTPYMEHTA U MOTJIOIEHUH OypOBOTrO pacTBOpa.
OCHOBHBIE OTpULIATENbHBIE IOCIEACTBUS O0OMX 93TalOB BCKPBITHS Ha pENpeccud Ha
IIPOJYKTUBHBIN TOPU30HT ciienyromue (puc.3):

— YXYyJILIEHHUE NepBOHAYaIbHBIX NETPO(PU3NUECKUX CBONCTB MPOLYKTUBHOIO I1J1ACTa;

— CYIIECTBEHHOE CHHKEHHME IOTEHIMATIBHOIO 1e0UTa MPOyKTUBHOTO TOPU30HTA;

— YBEJIMYEHHE BPEMEHH, 3aTPaunBaeMoOil Ha OCBOEHHE OYypPOBOM CKBAYKUHBI;

— CHIDKEHHE KOd(pPMIIMEHTa He(TEOTAaYl TOPHU3OHTA.

HeratuBHoe BiIMsIHUE NPU BCKPBITUH IPOJYKTUBHOIO IIJJACTAa HA PENIPECCUU SIBHO MPOSIBIISIETCS Ha
MECTOPOXKJCHHUAX C HU3KMMHU IUIACTOBBIMU AABJICHUSIMHU (HUXKE TMAPOCTATUYECKHX ), B TOM YHUCIIE:
® B KOJJIEKTOPAaX, UMEIOLMX HU3KYIO IPOHUIIAEMOCTb;

® Ha UCUEepIaBUIMX ce0s U UCTOIIEHHBIX MECTOPOXKICHUSIX;

® MECTOPOXJIEHUSIX C TPYJHO U3BJIeKaeMoil He(ThIO.
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VBeanuenune
NPOIYKTHBHOCTH
O0CBOEHHH CKBa’KHHDI

3arpsizHeHHe
NPOAYKTHBHOIO
IJIacTa

CHuKeHHe
Je0NTa CKBAYKUHLI

Heo0xoquMocTh MpoBe-
JeHHs JONOJJHATEIbHBIX

TEXHOTOITHICCKHUX onepaunﬁ
II0 BbI30OBY IPHTOKA

Puc.3. HegocTaTku BCKpBITHS HA PENIPECCUU

IIpouecc BCKpBITHS HA PENPECCUN UMEET PA3JIMYHbIE HEIOCTATKU:

- NP HMCIOJIb30BAaHUU CYIIECTBYIOIUX THIOB OYPOBBIX pPAacTBOPOB HE MCKIIOYACTCS
OTPULIATEIIEHOE BO3EHCTBUE HA IPOAYKTUBHBIN ILIACT;

- CO3JIAIOTCS YCIOBUSA ISl IPUXBAaTa MHCTPYMEHTA, CAIbHUKOOOPA30BaHUS U TIOPIITHEBAHNUE;

- YXYAIIAIOTCS YCIOBUS TSl pa300IIeHUs CKBRXKUHHBIX TUTACTOB;

- TIOBBITIAIOTCS PUCKH JIJISI TIOTJIOMIEHUSI OypOBOTO PacTBOPA;

- ICVCTBYIOLMI NIepena JaBJICHHUS MOXKET CTaTh PUYUHON MPUXBATOB, 3aTSIKEK;

- TIOBBITIIACTCS PACXOJ] PEareHTOB JIJIsl IPUTOTOBJICHUS U CTAOMIIM3AIIMU OYPOBBIX PACTBOPOB U JP.
Jns mpenoTBpanieHrsi BOSBHUKHOBEHUS OCJIOKHEHUW K IMPOMBIBKE MPEABSBISAETCS CIECIYIOUIUN
psAn TpeboBaHMIA:

= BoccraHoBiieHHE TUPKYISLUN OCYIIECTBIATh C MUHUMAIbHON MPOU3BOAUTEIBHOCTBIO ITyTEM
MOCTENIEHHOTO TepeMeIIeHUs BBepX OypuiIbHOTO HHCTpyMeHTa. [lepen myckom OypoBoro Hacoca
OYpHIIbHBIN MHCTPYMEHT BpalllaeTCs pOTOPOM B TE€UCHHE 3-5 MUH sl pa3pylICHUS CTPYKTYPY
MIPOMBIBOYHOM KUJKOCTH.

e [lepemenienne OypHIBHOTO WHCTPYMEHTA BHU3 C PabOTAIOIIMM HACOCOM (HAmpuMep, Mocie
HapaluBaHUs) MPOU3BOAUTCS C MHUHUMAJIBHOW CKOPOCTBIO Uil MCKIIFOYCHHS BO3HHUKHOBCHUS
BBICOKMX 3HAYECHUH THAPOJUHAMUYECKOTO JIABJIEHUS B KOJBLIEBOM IIPOCTPAHCTBE.

e [Ipu pa3OypuBaHUH MOTJIOMIAIONINX TOPU3OHTOB OOECMEYUTH KPYIJIOCYTOYHBIM KOHTPOJIb 3a
o0BeMaMH 3aKa4MBAEMOT0 U MIPUHSIITOTO OYPOBOTO PacTBOPA.

= B mepuos BCKPBITHS MOTJIOMIAIONIETO MJIACTa COCTAaBUTh BPEMEHHBIN rpadik MHTEHCUBHOCTH
MOIJIOLLIEHMS, BBIIOJHUTh 3aMeEpbl CTATUYECKOTO M JIUHAMHUYECKOTO YpPOBHS MKUJIKOCTH B
CKBa)KHMHE.
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e [Ipu OypeHuHu MOTIOIIAONIEH 30HBI PEKOMEHYETCSl CHIKATh MPOU3BOAUTEILHOCTh HACOCOB
710 MUHUMAJIbHO JOMYCTUMOM.

e [Ipu OypeHuH 30HBI TMOIJIOIIEHUS TPU POTOPHOM CrocoOe OypeHHs IOMyCTHMO YBEIUUCHUE
COZIEprKaHMs HAITOJTHUTEIIS B cOCTaBe OypOBOro pacTBopa cBbiiie 2%.

[Tpu BemonHennu CITO HEOOXOIUMO yUUTHIBATh CIIEAYIONINE TPEOOBAHUS:

= mepen nposenenueMm CIIO mpousBoauTh B 00s13aTEILHOM TOPSJIKE TPOMBIBKY B TE€YCHHE 2-X
LIUKJIOB;

® [IpU NMPOMBIBKAX BHIMOJIHAThH pacxXakMBaHHEe MHCTPYMEHTA Ha IMOJIHYIO JJIMHY BeAylle TpyOsl,
IIPY BO3MOXXHOCTHU IIPOM3BOAMTDH BPAILIECHHNE KOMIIOHOBKH POTOPOM;

® OrpaHUYUTh CKOPOCTh pacXakuBaHus uHCTpymeHTa 1o 0,1-0,2 m/c;

* B IIpolLEcCe CIYCKa OYpUIbHON KOJOHHBI BBIIOJIHATH POMEKYTOUYHBIE TPOMBIBKH.

[lepByto MPOMBIBKY CKBa)KMHBI MPOU3BOAUTH HaJ OalIMaKkoM MpeAblayliell 00caaHON KOJIOHHBI,
nocnenytomue yepes 250 - 300 meTpos.

— mepex MycKoM OypOoBOr0 Hacoca MPOU3BECTH pacXakKMBaHHWE WM BpalleHHE MHCTPYMEHTa B
TE€YeHHE HECKOJIbKUX MUHYT, ITyCK HAacOCa MPOU3BOJUTH HA MUHUMAJIbHBIX 000pOTaXx;

— JUIsl CHW)KEHHS THIPOJMHAMMUYECKOTO BO3JEHCTBUS Ha MOIJIOUIAIOIIME MHTEPBaibl, CKOPOCTh
cycka MHcTpyMeHTa Ha pacctossHuM 100-150 MeTpoB OT 30HBI IOTJIOLIEHUS U B 30HE
TIOTJIONICHUS BhIIEPKUBATh HE BbIte 0,7 m/cek;

— IPOM3BECTH MPOMBIBKY IOCJIE MOMIOMIAIOIIEI0 MHTEPBAIA C LEIbI0 Pa3pyLIEHUS] BO3MOXKHOIO
caJbHHUKa, 00Pa30BaBIIEroCs MPU MPOXOXKIAESHUN ITOTO HHTEPBAJIA;

— OCYUIECTBIIATh MOCTOSIHHBIN JTOJMB CKBa)KMHBI B IIPOLIECCE MObEMA HHCTPYMEHTA;

— B Cly4ae IOpIIHEBaHMS IMOABEM MPEKPAaTUTh, MPOMBITh CKBOKHUHY C pacxa’kKMBaHHEM
MHCTpyMEHTa B TedeHue 1,5-2 IUKIOB, NMpHU HEOOXOJMMOCTH O MOJHOTO BbIMBIBA ILIama.
[{upKynALMi0 BOCCTAaHOBHTH C MHUHHMAJIBHO BO3MOXHOH MPOH3BOIUTEIHLHOCTHIO OYpOBOTO
Hacoca;

— TIpU CITyCKE MHCTPYMEHTA BECTH IMOCTOSHHBIA KOHTPOJb BBITECHEHHsS OypOBOTO pacTBOpa U3
CKBaXMHBL. B ciydae mpekpalieHusi BHITECHEHUS MOAHATH B 0€30MacHyi0 30HY (0O0CaKeHHBIN
untepBasl OK) ¥ mpou3BecTH BOCCTAHOBJIEHHE LUPKYISLIUN C MUHUMAJIBHON IMPOU3BOJIUTEIND-
HOCTBIO.

B nensx mpenynpexaeHus razoHe(TeBOIONPOSIBICHUH NMPU OYpEeHUM CKBAaXHHBI HEOOXOIUMO
pykoBojacTtBoBaThes [IpaBunamu 6e3omacHoctu B HI'TI neiicTByrOIMMEU HHCTPYKITUSMU.

BoiBonbl: [l TpEOTBpAIICHUS OTKPBITOTO  Ta30HE(TEBOJONMPOSIBICHUS IPU  BCKPBITUH
MPOJYKTHBHBIX ¥ BOJOHAIIOPHBIX TOPU30HTOB U JaJIbHEHIIIEM YTiTyOlIeHUN CKBAaXKUHBI:

- IUIOTHOCTH OyPOBOTO PacTBOpa JIOJDKHA MOJAEPKUBATHCS U3 pacdyeTa CO31aHus THAPOCTaTHIec-
KOTO JaBJICHUS B CKB&)XMHE, MPEBBIIIAIONIET0 IUJIACTOBOE M COOTBETCTBOBaTh llpaBmiam
oes3omacuocty B HI'TI;

- YCJIOBHAsI BA3KOCTh, CTATUYECKOE HANpPSIKEHUE CABUra OYpOBOTO pacTBOpa AOJDKHBI MOAICPKH-
BaThCs HA MUHUMAJIBHO JIOITyCTHMOM YPOBHE, UCXOJIS M3 TPEOOBAHUH MPOCKTA;

- Ha OypoBOIi HEOOXOAMMO UMETH 3amac OypoBOTro pacTBOpPa COOTBETCTBYIOIIUX CBOMCTB B KOJIH-
4eCTBE, PAaBHOM 00BEMY CKBaKHHBI, a TaK JK€ 3aI1aC XUMPEareHTOB B KOJIMYECTBAX, HEOOXOMMBIX
ISl IPUTOTOBJICHUS] OYPOBOTO pacTBOpa B 00beMe CKBAXKHHBI,

- OypoBasi JO/KHA OBITH OCHAIIEHA JEra3aTopoM JJIs JAera3aluu OypoBOro pactBopa v npuOopaMu
KOHTPOJISI KOHIIEHTPAIMHK ra3a B OypoBOM pacTBope. BekpbITHEe MPOAYKTHBHBIX TOPU30HTOB HPH
HEHCIPABHOM JIEra3aTope 3arperniaercs;
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- mpu OypeHUH B WHTEpBaJIaX T'a30HOCHBIX TOPU30HTOB U OCIIOKHEHHBIX YCIOBHUSX TOKa3aTeln
CBOMCTB OYpOBOTO pacTBOpa KOHTPOJHMPYIOTCS IO IJIOTHOCTH M YCIOBHOM Bsi3kocTh vepe3 10-15
MUHYT, 10 CTATUYECKOMY HAMPSHKEHUIO CIBHUTa M (DUIBTPALMU — KaX/IbIi Yac, TeMIepaTypa BbI-
XOJISIET0 U3 CKBaXXMHBI OYPOBOI'0 pacTBOpPA 3aMepsIETCS M perucTpupyercs uepes 1 vac;

- yCThe JOJKHO OBITH 000pyAOBaHO MpHcIocoOIeHreM aiis qonvBa. [Ipu mogbeMe HHCTpYMEHTa
U3 CKB@)XWUHBI TMPOM3BOAUTH HEMPEpBHIBHBIA JOIHB OypOBOTO pacTBOpa, MOIICPKUBAS €ro
YPOBEHB y YCThsI CKBAXKHIHBL

- B CJy4yae BBIHYXKICHHBIX IIPOCTOEB OypuJIbHAs KOJIOHHA JOJDKHA OBITH CITyIIeHa A0 OaliMaka
nocieaHe 00cagHON KOJIOHHBI M YCThe CKBXKUHBI T€PMETHU3UPOBAHO MpeBeHTopoM. Ilpu sTom
HEO0OXOMMO MPOU3BOIUTH MPOMBIBKY CKBOKHHBI CO CITyCKOM OYpHIIBHBIX TPYO 10 3a60s. [Tepuo-
JMYHOCTB IIPOMBIBOK OTIPEACISIETCS TEXHOJIOTHUECKON CITy>KO0H OypOBOTO MPEAIPUSTHSL.
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COMPREHENSIVE PROCESSING OF DRILL SLUDGE AND AGRO-ORE
RAW MATERIALS OF AZERBAIJAN INTO MINERAL FERTILIZERS

Samira Garaybayli
Azerbaijan State Oil and Industry University, Department of “Chemical Technology”
E-mail: geraybeylisamira@rambler.ru

ABSTRACT

The article is devoted to the study of the possibility of processing drill cuttings into mineral
fertilizers using clay from the Khizi field of Azerbaijan. The processing of the raw materials
under study was carried out with spent nitric acid, a waste product of the electrochemical
polishing of steel and alloys with an electrolyte. To dilute the acid to a concentration in the
studied interval, we used mine waters from the copper mines of the Gadabay region of
Azerbaijan, containing microelements. The influence of the process temperature, concentration of
nitric acid and the duration of decomposition of raw materials on the degree of extraction of
elements useful for plants included in the composition of raw minerals. It was found that the use
of 25% HNO;3 at a process temperature of 90°C for 60 minutes can be taken as the optimal
parameters for the decomposition of the selected raw material in the ranges under consideration.
The advantage of the influence of the concentration of nitric acid over the consumption norm on
the degree of extraction of Fe,O3; and Al,O3 has been revealed. The results obtained can be used
to provide the agricultural sector of the country with mineral fertilizers through the use of local
resources.

Keywords: industrial waste, agro-ore raw materials, processing, mineral fertilizers

QAZMA  SLAMLARININ VO AZ9RBAYCANIN AQROFILIZ
XAMMALININ MINERAL GUBROLORINO KOMPLEKS EMALI

Samirs Garaybayli
Azarbaycan Dovlot Neft va Senaye Universiteti, “Kimya texnologiyas1” kaf.
E-mail: geraybeylisamira@rambler.ru

XULASO

Azorbaycanin Xiz1 yatagindan gilin colb edilmasi ilo gazma slaminin lilin mineral glibroys tokrar
emal edilmasinin miimkiinliiyiiniin tadqiq olunmasina hasr edilib. Todqiq edilon xammalin tokrar
emalin1 emal edilmis azot tirsusu — polad vo orintilorinin elektrolitlo elektro-kimyovi cilalanmasi
prosesinin tullantist ilo hoyata keciriblor. Tursunun konsentrasiyaya qodor catdirilmasi iigiin
todqiq edilon intervalda Azorbaycanin Godoboy rayonundaki mis modonlorindon torkibindo
mikroelementlorin oldugu madon sularindan istifads edilib. Prosesin temperatrunun, azot tursusu
konsentrasiyasinin vo xammalin ¢liriimosinin davamiyyeotinin xammal minerallarinin torkibino
daxil olmagqla bitkilor iiclin faydali olan elementlorin olde olunmasi doracasing tesiri dyranilib.
Miioyyon edilib ki, nazordon kegirilon intervallarda segilon xammalin ¢lirlimosinin optimal
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parametrlori kimi 60 doqigo orzindo prosesin 90°C temperaturu zamani 25% HNO; istifadosini
gobul etmok olar. Azot tursusu konsentrasiyasinin sorfiyyat normasindan ovval Fe;O3 vo Al,O3
olds olunmasina tasirinin {istlinliiyii agkar edilib. ©lds olunan naticalor 6lkenin aqrar sektorunun
yerli resurslardan istifado olunmasi hesabina mineral giibralorls tomin edilmasi {igiin istifads edilo
bilor.

Acar sozlar: sonaye tullantilari, agromoadon xammali, tokrar emal, mineral giibralor

PE3IOME

CraThsi TOCBSIIIEHA WCCJICIOBAHUIO BO3MOXKHOCTH TEpepadOTKM OypoBOro mnuiama B
MUHEPATbHBIC YAOOpEHUS C TMPUBJICUCHUEM TIUHBI XBI3BIHCKOTO MECTOPOXKACHUS A3ep-
Oaiipkana. Ilepepa®oTKy WHCCIIENyeMOTO CBIPhS OCYIIECTBISIM  OTPabOOTaHHOW a30THOM
KHCIIOTOM — OTXOJIOM TIpOIiecca 3JICKTPOXUMHYECKOTO MOJUPOBAHMS CTAlld U CIJIAaBOB DJIEKTPO-
mutoMm. J{ns pa30aBiIeHHsT KACIOTHI 10 KOHIICHTPAIIMU B UCCIIEIYEMOM WHTEPBaJe MCIIOIb30BaIH
IIaXTHBIE BOJBI MEIHBIX pyaHHUKOB Kemabekckoro paiiona AsepOaiimkaHa, cojaepkKaiine
MHUKpPORJIEMEHTHI. M3ydeHO BIHMsSHUE TeMIlepaTyphl Ipoliecca, KOHIIEHTPAIIMKA a30THOW KHCIOTHI
U MPOJIOJDKUTENLHOCTH Pa3NIOKEHUS ChIPhSl HA CTENEHb M3BJICUEHUS TOJE3HBIX NI PacTeHUU
JJIEMEHTOB, BXOISIIMX B COCTAaB MHHEPAJIOB CHIPbS. YCTAHOBIEHO, YTO 3a ONTHMAJbHEIC
napaMeTpbl Pa3oKEHUsI BEHIOPAHHOTO CBHIPhSI B pacCMaTPUBAEMbBIX MHTEpPBajIaX MOXKHO MPUHSTH
ucnonszoBanue 25% HNO3z npu temneparype npouecca 90°C B Teuenun 60 mMuH. BpisiBieno
MPEUMYIIECTBO BIUSHUS KOHIICHTPAIIMHA a30THOW KHUCIOTHI MEpe] HOPMOW pacxoja Ha CTENneHb
uspncucHust Fe;03 u Al,Oz TlomydeHHBIC pe3yinbTaThl MOTYT OBITH HCIOJIB30BAHBI IS
o0ecrevyeHns arpapHOTro CEKTOpa CTPaHbl MUHEPALHBIMH YIOOPEHUSMU 32 CUET UCIIOIB30BaAHUS
MECTHBIX PECYPCOB.

KiroueBble €j10Ba: MPOMBIIUIEHHBIE OTXOJIbI, arpOPYIHOE CBHIPhE, MepepadoTKa, MHHEPATbHbBIC
yInoOpeHust

Introduction: Large-scale accumulation of industrial waste on landfills and dumps, causing
pollution of the atmosphere, soil and water bodies, causes great harm to the environment and
public health. A way out of this situation can be found by creating new technologies for waste
processing.

Innovative developments of today envisage not only the processing of industrial emissions, but
also involve the processing of plant waste along with natural resources. A method has been
developed for processing oil sludge into highly efficient energy raw materials, as well as into the
production of building materials, silicate bricks from high-calcium ash and slag from thermal
power plants, rice husks are used in the production of lightweight concrete, and much more (3).
One of the directions of waste disposal, considering the possibility of their use as secondary raw
materials, is the creation of technologies for the production of complex fertilizers.

The possibility of processing sludge from the incineration of solid waste and the natural mineral
dolomite for the production of mineral fertilizers has been investigated (2). The results of studies
have been published on a significant improvement in a number of important soil characteristics
when applying bentonite clay in combination with ammophos and potassium chloride (1). It has
been proposed to use as a fertilizer a soil mixture containing oil sludge, peat, ameliorants,
biodestructors, diatomite, sapropel, a mixture of herbs (5)
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By involving in the process of complex processing industrial emissions and natural resources,
which include important nutrients for agricultural products, it is possible to simultaneously solve
the environmental problem and the food program of any country.

Considering the importance of solving both problems for our country, we thought it expedient to
consider the issue of complex processing of waste from local industry and natural resources of
Azerbaijan for the production of complex mineral fertilizers.

Statement of the problem: This work was carried out with the aim of attracting the attention of
the scientific potential of the republic to the problems of providing the agricultural sector with
mineral fertilizers using natural mineral formations available on the territory of the republic as
raw materials. Along with this, to study the possibility of processing non-traditional agro-ore raw
materials together with oil production waste to solve an environmental problem.

Solution of the problem: To solve this problem, the following components were used as raw
materials:

e Clay from the Khizi region of Azerbaijan with the following chemical composition (mass %):
SiO; 63,50 — 63,86; P,0s 0,98 — 1,03; Al,03 10,28 -11,30; Fe,O3 6,26 — 6,44; MgO 1,92 — 2,11,
CaO 1,67 -1,83; Na,O 2,62 -2,71; K;0O 1,54 - 3,66; MnO, 0,11 -0,19; TiO, 0,79 - 0,84

e Drilling cuttings from Garadagh field, well No.1, from a depth of 10 m, having the following
chemical composition of the mineralogical part of the cuttings, mass %: Na,O -1.58; MgO -
2,10; Al,03— 17.04; SiO, — 55,06; P,0s5- 0,22; SO;—0,034; K,0 - 3,25; CaO -2,58; TiO; —
0,802; MnO -0.051; Fe,O3-6,72.

Comparison of the mineral composition of the selected components of the raw material showed a
practical identity:

Kaolinite - A|203'28i02'2H20;

Hematite - Fe,Os3;

Quartz - SiOy;

Montmorillonite — M (OH) SigAl;020-nH,0 (M = Na, K, Ca);

Illite - KAI,(OH), [AlSiz010]-nH0.

As is known, all mineral acids can be used for the decomposition of ores with a high silicon and
aluminum content (4). We have considered the processing of the selected raw material with nitric
acid, including the decomposition of the minerals that make up its composition, according to the
following reactions:

Al,03-2Si0,-2H,0 + 6HNO3 = 2A|(N03)3+ 2Si0, + 5H,0

NaAl;[AlSiz040] (OH), + 10HNO3; = NaNO3 + 3AI(NO3); + 3SiO; + 6H,0

KAI,[AISi3040](OH), + 10HNO3; = KNO3 + 3AI(NO3)3 + 3SiO, + 6H,0

2FeO(OH) + 6HNO3 = 2Fe(NO3); + 4H,0

Fe,O3 + 6HNO; = 2Fe(N03)3 + 3H,0

For the experiments, nitric acid of 27-35% concentration was used, which is a waste of the
production of electrochemical polishing of steel and alloys with an electrolyte, having the
following composition, wt%:

HNO; — 27-35; F - 0,01; Cu - 1,1; Ni -1,1; Cr — 1,2; CrO - 0,3; Mo - 0,3; Co - 0,1; Al,O3 —
0,03; organic mixture — 0,1-0,4; H,O — remainder.
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Khizi clay was preliminarily ground in a ball mill, ground in a porcelain mortar, dried at a
temperature of 100 — 105°C and sieved through a sieve. The finished additive had particles less
than 30 microns and a moisture content of 2-3%. The drill cuttings, separated from mechanical
impurities, were dried at 100 — 110°C and subjected to mechanical activation by grinding in a
planetary ball mill with a specific surface area of 200 m?/kg. The experiments were carried out in
a 500 ml thermostated reactor in which a mixture of drilling mud and Khizi clay was placed in a
1:1 ratio (50 g each), then HNO3 was added with stirring in the studied concentration range. The
nitric acid rate was calculated as 100% of the stoichiometry.

Through a series of experiments, the effect of temperature, concentration of nitric acid and the
duration of the processing process on the degree of extraction of the main useful components
present in the resulting mineral fertilizer was studied. Taking into account the identity of the
composition of the components of raw materials, the degree of extraction of Al,03 and Fe,O3 was
taken as an indicator of the efficiency of the decomposition of minerals.

The experimental results are shown in Fig. 1 (a, b, c).

The effect of temperature on the processing of the raw material under study was studied in the
temperature range from 20 to 100°C at a constant process time of 60 min and a 20% concentration
of nitric acid. As seen from Fig. 1 (a), with an increase in temperature, the degree of extraction of
Fe,O3 and Al,Oj3 increases, and in the initial period up to 60°C there is an intense increase in the
degree of extraction, which turns into a slow stage with a maximum value in the range under
study at 100°C. The difference in the degree of extraction of both Fe,O3; and Al,O3 at 90 and
100°C is so insignificant that 90°C can be taken as the temperature providing the maximum
extraction without spending energy on heating. Moreover, the task of the study was not to identify
the conditions for deep processing with obtaining Al,Os as the target product, only the question of
the possibility of processing the selected raw material for use as ameliorants and mineral
fertilizers was considered.

The effect of nitric acid concentration on the decomposition of mixed raw materials was studied
in the concentration range from 10 to 35%. The invariable factors in this process were:
temperature 90°C and duration 60 minutes. Analyzing fig. 1 (b), it should be noted that with an
increase in concentration from 5 to 35%, the dependence of the degree of extraction of Fe,O3 and
Al,O3 increases with increasing concentration to a certain level, the curve has an inflection
corresponding to the maximum value, and then, with a further increase in concentration, the
degree of extraction of components from raw materials falls. The concentration range of HNO3 5-
10% is due to the low extraction of Fe,O3 and Al,03. At the inflection point for Fe,O3 at a nitric
acid concentration of 25%, the maximum recovery reaches 21%, and for Al,O3, 39%.

The degree of extraction of oxides Fe,O3 and Al,O3, depending on the duration of the treatment of
the selected raw material with nitric acid, was studied in the time interval from 10 to 60 min.
Regarding the time of the process of decomposition of raw minerals (Fig. 1c), it can be stated that
for maximum extraction of components, it is sufficient to process the raw materials for one hour.
Based on the experimental results, the following optimal conditions for the decomposition process
can be recommended for this raw material: acid decomposition temperature 90°C, nitric acid
concentration 25%, process time 60 min.
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Fig.1. Dependence of the degree of extraction of Fe,O3 (1) and Al,O3 (2) into solution on:
temperature (a), concentration of HNOj3 (b) and duration of the process (c)

The dependence of the degree of extraction of Fe,O3; and Al,O3 on the consumption norm of
HNOs, taking into account the acid concentration, was studied under the conditions of optimal
values of temperature and time of the decomposition of raw materials. The results are presented in
table 1.

Tab.1. Influence of the consumption norm and concentration of HNOj3 on the degree of extraction
of Fe,O3 and A|203

Consumption Degree of extract, %
norm of
Fe203 A|203
HNO3, %
20% HNO;
80 16 33
100 18 35
110 19 37
25% HNO;
80 18 37
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100 21 39
110 22 41

Based on the experimental data obtained, it can be concluded that of consumption norm has the
HNO; a slight effect on the degree of extraction of both Fe,O3; and Al,O3 when using the same
concentration of nitric acid. The determining factor affecting the degree of extraction of
components is the concentration of HNOs.

It should be noted that during nitric acid processing of a mixture of drill slag and clay from the
Khizi field, as a result of the decomposition of minerals that make up the raw materials, nitrates of
aluminum, iron, sodium and potassium are extracted into the liquid phase.

In addition, the liquid phase contains trace elements and, after separation by filtration and settling
from the solid phase, can be used to obtain granular mineral fertilizers. The solid phase containing
SiO, can be used as an ameliorant to improve the physicochemical properties and increase the
fertility of acidic soils, salt marshes and others, given the ability of silicon to block the carbonates
of the soil solution, reducing the retrogradation of soluble phosphates.

Conclusion: Modern society is concerned about the environmental problems associated with
industrial emissions. The solution to this problem is considered from the standpoint of waste
disposal as secondary raw materials using waste from the local industry and agro-ore raw
materials of Azerbaijan. The possibility of joint processing of drill cuttings with Khizi clay was
revealed. The studied influence of temperature, concentration of nitric acid, rate of acid
consumption norm and time of the process of decomposition of raw materials on the degree of
extraction of Fe,O3 and Al,O3; made it possible to determine the optimal conditions for the
decomposition of raw materials: process temperature 90°C, nitric acid concentration 25%,
decomposition time 60 min. Integrated processing of the studied local raw materials will make it
possible to obtain mineral fertilizers, as well as to use the solid phase presented by SiO; as a
meriorant for increasing soil fertility to meet the needs of the country's agricultural sector.

REFERENCES

1. Agafonov E.V., Mazuga G.E., Gorjacev V.P. Primenenie bentonita i mine-ral'nyh
udobrenij pod podsolne¢nik na ¢ernozeme juznom. //Sovremennye problemy nauki i
obrazovanija. — 2015. — Nel 1 (Cast’ 1) URL: https://science-
education.ru/ru/article/view?id=17303 (data obraSenija 29.12.2021).

2. Gerajbejli S.A., Ismajlova R.A. Issledovanie vozmoznosti pererabotki Slaka sZiganija TBO
v kompleksnye mineral'nye udobrenija. //Himiceskaja bez—opasnost’. — 2021. — Vypusk 5,
Ne 2,-S.138 — 147 .

3. Kartamyseva, E. S., Ivan¢enko D.S. Novye tehnologii pererabotki othodov proizvodstva v
sovremennom mire, //Molodoj u¢enyj. — 2017. — Ne 51 (185). — S. 115-118.

4. Lajner Ju.A. Kompleksnaja pererabotka aljuminij soderzasego syr'ja kislotnymi
sposobami. — M.: Nauka, 1982. — 208 s

5. Patent RF 2492943. Sposob vosstanovlenija zemel' s ispol'’zovaniem burovyh slamov,
obrazovavsihsja v rezul'tate neftedobyce.

PAHTEI |
PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS | 69




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

PAHTE!I

REFEREED & REVIEWED JOURNAL VOLUME 13 ISSUE 02 2022

E-ISSN: 2674-5224

EFFECT OF BIOGEO-CHEMICAL ACTIVE MICROELEMENTS ON
LIVING ORGANIZMS IN THE ABSHERON PENINSULA

'Latifa Kazimova, 2lrada Mamedova

ASOIU, Docent, Department of “Safety of industry and Labor Protection”,
E-mail: latifa.ismaylova@gmail.com

2ASO'IU, E-mail: iradamammadova234@gmail.com

ABSTRACT

The article is devoted to eco-geochemical analysis of soil on the basis of general patterns of
migration and concentration of biochemically active elements, analysis of chemical properties of
man-made contaminated soils on the basis of soil samples in natural-man-made landscape
systems, interpretation of soil pollution levels and causes. The article deals with the possible
effects of toxic elements in living things in the study area and the separation of biogeochemical
provinces.

The main purpose of our research is to conduct eco-geochemical analysis of soil based on general
patterns of migration and concentration of biochemically active elements in the area, analysis of
chemical properties of man-made contaminated soils on the basis of soil samples in natural-man-
made landscape systems, study of soil pollution levels and causes [1; 3].

Model areas in Bibiheybat, Surakhani and Ramana in the Absheron Peninsula were selected for
the study and samples were taken and analyzed. It was determined that microelements such as
copper (Cu), zinc (Zn), lead (Pb), molybdenum (Mo), vanadium (V), boron (B) predominate in
the soil. The biochemical properties of each of the dominant toxic elements were considered
separately.

During the field research, the method of cutting according to the specific landscape conditions of
the studied area was used. In order to study the geochemical properties of landscapes from an
ecological point of view, as well as to determine the total amount and distribution of macro and
microelements in landscape components, as well as carcinogenic toxic microelements polluting
the environment, samples were taken from mountain rocks and soil genetic layers and studied by
chemical and spectral analysis in laboratory condition.

As a result of the analysis of the composition of landscape components in the areas of Ramana,
Haji Zeynalabdin, Yeni Yashma, Shurabad, Khirdalan, Guzdek, Sungurdagh, Garadagh,
Sangachal, Shikhlar, Gobustan, Fatmayi, Dubandi and Zira included in the study area separation
of biogeochemical provinces would be expedient. It is known that biogeochemical provinces are
landscape areas where microelements are more or less than in other areas.

Identification and study of biogeochemical provinces . associated with the names of prominent
figures such as V.I. Vernadski, A.P. Vinogradov, A.Y. Fersman, B.B. Polinov, V.V. Kowalski et
al. Similar studies in Azerbaijan was conducted by B.Q. Shakuri and distinguished 7
biogeochemical provinces in the territory of the Nakhchivan Autonomous Republic.

The separation of biogeochemical provinces allows to determine the regularity of the spread of
endemic diseases in accordance with the predominance or deficiency of microelements in the area
by province. In such states, living organisms (plants, animals and humans) form a biological
reaction, and living organisms become infected with endemic diseases.
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The presence of these microelements is one of the factors that play a key role in the progress of
physiological and biochemical processes in living organisms. deficiency or lack of components of
these microelements in soil, water, plants, etc. affects the composition of feed, the quality of
livestock products, which leads to metabolic disorders in the human body, causing various
diseases. That is why it is important to study the amount and form of trace elements in the
components of the landscape - especially in the soil and plants.

Keywords: toxic elements, geochemistry, soil, migration, biogeochemical zone
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XULASO

Toqdim olunan maqale biokimyavi cohotdon foal elementlorin miqrasiyast vo konsentrasiyasinin
imumi ganunauygunluglari osasinda torpaqda eko-geokimyovi tohlillorin aparilmasi, tobii-
texnogen landsaft sistemlorinds torpaq niimunalori osasinda texnogen c¢irklonmis torpaqlarin
kimyavi xisusiyyatlorinin analizi, torpagin kimyovi elementlorlo ¢irklonma soviyyasinin vo
sobablorinin dyronilmasi problemlorinin gorhino hosr olunmusdur. Homginin mogalods todgiqat
zonasinda daha ¢ox miisahido olunan toksik elementlorin canlilarda yarada bilocoyi fosadlar vo
biogeokimyavi ayalatlorin ayrilmasi masalalori ds 6z oksini tapmigdir.

Agar sozlar: toksik elementlar, geokimya, torpaq, miqrasiya, biogeokimyavi ayalot

Giris: Tarixi dovr orzindo Abseron yarimadasi respublikanin neftgixarma vo neft emali morkozi
olmusdur. Halo 1264-cii ilds italyan soyyahi1 Marko Polo bakidan Irana soyahot edorkon yer sothi
1loa neft axmasinin sahidi olmusdur. Marko Polo 6z asarlorindo Baki neftindon bohs etmis, hotta
onun miialicovi magsadlorls istifads olundugunu geyd edirdi.

XVII arsdo yasamis alman soyyahi1 Lerx yazirdi ki, Abseron yarimadasinda 350-don 400-o godor
neft quyusu yerloasirdi. Coxsayli tarixi faktlari tohlil ederok geyd etmok olar ki, neft Abseron yari-
madasinin har yerindo ¢ixarilmasina baxmayaraq, asas neft ¢ixarilan bir nego qosoboni Balaxani,
Ramana, Bibiheybot, Suraxani vo Sabuncunu geyd etmok olar.Orazide uzunmiiddatli neft hasilati
orazinin tobii landsaftlarimin kokli doyisilmasino vo noticodo ekoloji soraitin canlilar iiglin
olverigsizlogmosino sobab olmusdur.

XX asrin 60-70-ci illorindon baglayaraq Abseron yarimadasinin landsaft-ekoloji soraiti, 1988-cCi
ildon iso radioaktiv fonun dyronilmasine baslanmigdir.

Toqdim olunan moqgalodo toksik mikroelementlorin canlilarla yanasi insan orqanizminin do
miixtalif sistemlorino bu va ya digor sokildo zarorli tosirine dair aparilmis tohlillor sorh olunur.

Tadgiqatin metodikasi: Todqgiqatimizin osas mogsadi orazido biokimyovi cohotdon foal
elementlorin miqrasiyast vo konsentrasiyasinin iimumi ganunauygunluqglar1 osasinda torpaqda
eko-geokimyavi tohlillorin aparilmasi, tobii-texnogen landsaft sistemlorinds torpaq niimunalari
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osasinda texnogen cirklonmis torpaqlarin kimyavi xiisusiyyetlorinin analizi, torpagin kimyavi
elementlorla ¢irklonmo soviyyasinin va sabablorinin dyronilmasindon ibaratdir [1; 3].

Todqgiqat mogsadilo Abseron yarimadasinda Bibiheybot, Suraxani vo Ramanada model orazilor
secilmis vo bu orazilordon niimunolor gotiiriilorok tohlil edilmisdir. Miioyyon edilmisdir ki,
torpagin torkibindo mis (Cu), sink (Zn), qurgusun (Pb), molibden (Mo), vanadium (V), bor (B)
kimi mikroelementlor tstiinliik togkil edir. Hor bir tstiinliik toskil edon toksik elementlorin bio-
kimyavi xiisusiyyatlorine ayri-ayriligda baxilmisdir.

Todgigat zonasinda kimyovi elementlorin miqrasiyast vo konsentrasiyasinin baslica
ganunauygunluglarinin miioyyon edilmasi zamani B.B. Polinov, M.A.Qlazovskaya (1961-1964),
A.1Perelman (1966), V.V.Kovalski (1976) vo basqalar1 torofindon islonmis elmi-metodiki
iisullardan istifado olunmusdur [1; 3; 6].

Col todqgigatlar1 zamani todqiq olunan orazinin konkret landsaft soraitino uygun olaraq kosimlorin
qoyulmas: metodundan istifado edilmisdir. Landsaftlarin geokimyavi xiisusiyyatlorini ekoloji
baximdan dyronmok, elocodo landsaft komponentlorindo makro vo mikroelementlorin, homginin
otraf muhiti ¢irklondiron konserogen xarakterli toksik mikroelementlorin {imumi miqdarini vo
paylanmasini miioyyanlosdirmok mogqsadi ilo kasimlorin qoyuldugu yerlords dag siixurlarindan,
torpagin genetik qatlarindan niimunolor goétiiriilmiis vo  toplanmis niimunslor laborotoriya
soraitindo kimyovi vo spektral analizlor vasitosi ilo todqiq edilmisdir.

Mis (Cu). Abseron yarimadasinin oksor landsftlarinda torpagin torkibindo misin
konsentrasiyasinin yiiksok olmasi (KK=2,3 vo daha ¢ox miisahido edilmisdir.

Misi basqa kimyovi elementlor ovoz edo bilmoz. Bu elementin torpaqda azalmasi ilk ndvbado
bugda, arpa, volomir, dar1 vo bir sira basqa donli bitki ndvlorinin inkisafina monfi tosir gostorir.
Mis catigmazligi bitkilorin yarpaglarinda xloroz xostoliklorinin yaranmasina sobob olur. Mis
giibralorindon miixtolif torpag-iglim zonalarinda genis istifado olunur. Torpagin mislo
zonginlosdirilmasi (basqa s6zlo desok, torpaqda mis catismazliginin aradan qaldirilmasi) donli vo
texniki bitkilorin mahsuldarligini artirir, mahsulun keyfiyyastini yaxsilasdirir.

Mis fermentlorin torkibino daxil olaraq “B” qrupu vitaminlorinin foaliyyatini giiclondirir vo
bitkilorin soyuga davamligini xeyli artirir. Torkibinde mis olan giibralorls tachiz edilmis bitkilor
gobolok  xostoliklorino qarst  davamli  olur. Beloliklo, mis bitki qidasinin  baglica
mikroelementlorindon biri hesab edilir. Misin g¢atismazligi bitkinin normal inkisafin1 longidir.
Misin torpaqda yi8ilmasi iso ana siixurlarla, onlarin mineraloji torkibi, orazinin miinbitlik doracasi
ilo s1x olaqodardir.

Mis vo onunla yanasi domir (Fe), mangan (Mn), molibden (Mo), bor (B), sink (Zn) vo kobalt (Co)
kimi metallar da biogen mikroelementlor sirasina daxildir. Bu metallarin az da olsa bitkilorin
torkibinds olmasi, bitkilorin normal hayat1 {i¢iin bu mikroelementlarin zaruriliyi sababindan onlar
biogen mikroelementlor adlandirirlir [4-7].

Insan orqanizmindo osason kompleks iizvii birlogsmolor soklindo mdvcud olan misin
ganamologotirma prosesindo miihiim rolu vardir.

Orqanizmde misin bu vo ya digor sobobdon normal saviyyadon ¢ox olmasi iso doride
depigmentasiya prosesinin bas vermasina, vitiliqo adl1 dori xastaliyinin yaranmasina sobob olur.
Mis birlogsmalarinin ziilal hiiceyralari ilo reaksiyaya girmosi mods-bagirsaq traktinda vo yuxari
tonoffiis yollarinin selikli qisasinda qiciglarin amola golmosino sobab olur.
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Odur ki, landsaftda mis artiqligit miisahido edilon anomaliyalarda moskunlasan canlilarin daha
saglam yasamasi namino belo orazilordo ekogeokimyoavi meliorativ todbirlorin hoyata kegirilmosi
zaruridir.

Sink (Zn). Yer qabiginda sinkin miqdart onun timumi kiitlosinin toxminan 0,01%-1 qodordir.
Sinkin osas tobii birlosmolori qalmey minerali (ZnCOs3) vo ZnS birlogmosidir ki, sorbost sinki
mohz bu birlogsmolordon almaq miimkiindiir.

Torkibindo 2-4 mg/l bor olan sudan istifado etmok mocburiyyotindo galan insanlarda modo
sirasinin tursulugu artir. Hotta torkibindo bor olan dorman preparatlari ilo uzunmiiddetli miialico
olunanlarda belo mado yarasi, dermatit-kecgollogsmo kimi xostoliklor omolo golir.

Toassiif ki, Balaxanm1 (KK=7,8-8,3), Sabuncu (KK=4,2), Ramana (KK=8,0), Yeni Yasma
(KK=19,8), Xirdalan (KK=10,0), Giizdok (KK=23,0), Qaradag (KK=22,3) orazilori
landsaftlarinin torpaglarinin torkibindo borun klark konsentrasiyasi yiliksok olub 4,2-don 23,0-a
godor artir. Bu iso regionda yasayanlarin saglamligini tohliiko garsisinda qoyur.

Tadqiqat zonasina daxil olan orazilordo Cu, Zn, Pb, Mo, V, B kimi mikroelementlorin yaratdigi
miisbot anomal saholorlo yanasi Ti, Sr, Ba, Ni kimi metallarin omolo gotirdiyi monfi anomaliyalar
da agkar edilmisdir. Lakin, na yaxs1 ki, bels anomaliyalar arazidoki canli orqanizmlorin saglamligt
tictin heg bir tohliiko tOratmir.

Domir (Fe). Domir parlaq, giimiisii-ag metaldir. Yer gabigindaki miqdarina (kiitlonin 4,65%-i)
g0ra metallar arasinda aliiminiumdan sonra ikinci yeri tutur.

Kimyavi cohotdon orta dorocodos aktiv metal olan domir asan oksidlasir. Oksigenls ii¢ oksid oamaolo
gotirir: domir 2-oksid FeO, domir 3-oksid Fe;,O3 vo domir 2, 3-0ksid Fe3O,. Riitubatli havada {izori
az miiddotds pas (Fe;O3-nH,0) tobagasi ilo ortiiliir.

Domir insan va heyvan orqanizmino qida vasitosilo daxil olur (qaraciyer, ot, yumurta, paxla,
noxud, lobya, ¢orok, yarma, ispanaq vo cugundurda domir daha ¢oxdur). Insan 6z qidasi ilo giindo
60-110 mq domir alir, bu da onun giindslik tolobatindan xeyli ¢oxdur. Organizms daxil olan domir
nazik bagirsaqlarin yuxar1 sobosindo ziilalla birlogorok gana sovrulur vo miixtalif organ vo
toxumalara gedir; burada ferritin halinda toplanir. Orqanizmds domirin an ¢ox toplandigi orqan
qaraciyar vo dalaqdir. Ferritinin hesabina miixtalif domirli birlosmalor sintez olunur (maos. ilikdos -
hemogqlobin, azalolordo - mioqlobin, miixtalif toxumalarda — sitoxromlar, habelo basqa domirli
fermentlor). Organizmdon domir, osason, yogun bagirsagin divarlart ilo, ciizi miqdarda iso
boyraklar vasitasils ¢ixarilir. Insan orqanizminin domirs olan tolobati yasdan asili olaraq doyisir.
Hor 1 kq ¢oki {i¢iin usaqglara giinds 0,6, yaslilara 0,1 vo hamils qadinlara 0,3 mq domir lazimdir.
Tababotdo domir catismazlig: ilo slagadar xastaliklorin miialicasinde habelo orqanizmi moéhkom-
lotmak ti¢lin miixtalif domir preparatlarindan o, climlodon domir-laktat, domir-qliserofosfat, domir
2-sulfat, feramid, hemistimulin vo s. istifado edilir. Tibbi-bioloji miiayinolordo vo gan
xostoliklorinin (anemiya, leykopilisitemiya vo s.) diaqnostikasinda domir izotoplar (**Fe, *°Fe,
*Fe) islodilir.

Natica: Todgigat sahosindo daxil olan Ramana, Haci Zeynalabdin, Yeni Yasma, Surabad,
Xirdalan, Gilizdok, Siingiirdag, Qaradag, Songocal, Sixlar, Qobustan, Fatmayi, Diibondi vo Ziro
orazilorindoki landsaft komponentlorinin torkibinin analizi naticosinds orazilor {izro iistiinliik vo ya
azliq toskil edon zonalar lizra landsaft-biogeokimyovi ayalotlorin ayrilmasi magsadauygun olardu.
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Molumdur ki, biogeokimyovi ayalstlor elo landsaft saholorine deyilir ki, orada mikroelementlor
basga saholoro nisbaton ¢oxluq vo ya azliq togkil etsin.

Biogeokimyavi oyalatlorin miioyyon edilmasi vo dyronilmosi V.I. Vernadski, A.P. Vinogradov,
A.Y. Fersman, B.B. Polinov, V.V. Kovalski vo s. kimi goérkomli simalarin adlar1 ilo
baglidir.Azorbaycanda analoji todqgiqatlarla B.Q. Sokuri mosgul olmus vo Naxg¢ivan Muxtar
Respublikasi orazisindo 7 biogeokimyavi oyalot ayirmisdir.

Biogeokimyovi ayalatlorin ayrilmasi ilo orazide oyalstlor {izro mikro elementlorin {istiinliik vo ya
azliq togkil etmasino miivafiq olaraq endemik xostoliklorin yayillma ganunauygunlugunu miioyyon
etmoyo imkan verir. Belo oayalotlordo mévcud olan canlilarda (bitki, heyvan vo insanlarda) bioloji
reaksiya omolo golir, canli organizmlor endemik xostoliklors tutulur.

Mohz bu mikroelementlorin mévcudlugu canli orqanizmlords fizioloji vo biokimyavi proseslarin
normal getmosindo osas rol oynayan amillordon biridir. Mohz homin mikroelementlorin landsaft
komponentlorinds - torpagin,suyun, bitkilorin va s. torkibinds ¢atizmazligi vo ya azligr yemlorin
torkibino, heyvandarliq mohsullarinin keyfiyyotino tosir gostorir ki, bu da insan orqanizmindo
maddalar miibadilslarinin pozulmasina sabab olur, miixtalif xastoliklor toradir. Mohz buna gors da
landsaft komponentlorindo - xiisuson torpaq vo bitkilorin torkibindo mikroelementlorin hansi
miqdarda vo hansi formada mévcud olmasini aragdirmagin boylik ochomiyyati vardir.

Abseron yarimadasi orazisindo apardigimiz ekogeokimyovi landsaft todqigatlarinin yekun
naticalari asasinda yarimadada asagidaki biogeokimyavi oayalatlori ayirmagq olar.

Bor izafiliyi (coxlugu) olan ayalatlor. Buraya Balaxani, Sabun¢u, Ramana kondi, Yeni Yasma,
Xirdalan, Giizdok, Lokbatan, Qaradag, Sixlar, Fatmayi vo Diibondi orazilorinin landsaftlar
daxildir.

Qurgusun izafiliyi olan ayalatlor. Balaxani, Sabun¢u, Ramana kondi, Yeni Yasma, Surabad,
Xirdalan, Diibondi vo Zirs orazilorinin landsaftlar1 bu oyaloto daxildir.

Vanadium izafililiyi olan ayalatlor. Yeni Yasma, Surabad, Songocal, Qobustan orazilorini ohato
edir.

Molibden izafililiyi olan ayalatlor. Balaxani, Sabuncu, Xirdalan, Giizdok, Lokbatan, Qaradag,
Sixlar vo Fatmayi orazilorindoki landsaftlar bu oyalotlors daxildir.

Domir catismazhig olan ayalatlor. Ramana kondi, Hac1 Zeynalabdin gosobasi, Yeni Yasma,
Surabad, Xirdalan, Glizdok, Siingilirdag, Qaradag, Songocal, Sixlar, Qobustan, Fatmayi, Diibondi
Vo Zira orazilorinin landsaftlar: bu ayalotlors daxildir.
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ABSTRACT

The article discusses the study of the properties of high-strength concrete based on glass waste.
The main purpose of this dissertation is to show the possibility of using glass fragments as a
concrete filler, to study the physical and mechanical properties of the obtained concrete and to
clarify its application in construction. The urgency of the work is currently characterized by the
widespread use of high-tech new generation concrete in the field of construction - modified high-
strength concrete. Due to the high cost of natural raw materials, it is especially important to
conduct research that reveals new opportunities for the use of waste in the creation of new
construction materials. Increased attention is paid to the disposal of industrial and domestic waste.
This is necessary, especially in large cities, where the environmental situation is deteriorating.
However, there are types of glass that are recycled or considered unfit for recycling, are difficult
to process, and require high costs, and their waste still occupies landfills. This type of waste can
be successfully used in the preparation of construction materials. In recent years, the effective use
of glass waste in the production of high-strength concrete composites has been found in foreign
literature

As a fine aggregate selected for the study, a mixture of construction sand taken from the Shikhlar
sand deposit of Absheron and waste sand from rock quarries was used. Glass waste - The scale of
glass waste generation is very large. Industrial waste is 0.32 million tons per year. In addition,
glass accounts for 5-7% of the total volume of solid waste, which is about 1.3 ... 1.9 million tons
per year. We used waste-crushed granite concrete gravel as a filler for concrete. Granite gravel
with 5-10 and 10-20 mm fraction was used as a filler for concrete. Experiments for the study were
conducted in 2 directions. In the first case, very fine glass powder was used for the experiments.
Granite gravel with a fraction of 5-10 mm was used for the production of first-class concrete
samples using glass waste as a filler for the taken concrete samples, natural sand and glass waste
with a grain size of 0-10 mm from the Shikhlar field of Absheron were used as a fine filler. Row
Il of the concrete samples was also prepared for testing to increase strength. Crushed granite with
a fraction of 5-10 mm, crushed granite sand with a size of 0-10 grains and glass fragments were
used as aggregates for this series of samples. Like all materials, microsilicate reacts with calcium
hydroxide Ca (OH) 2 formed during the wetting of Portland cement in the process of wetting the
binders. The high purity and increased dispersion of microsilicate contributes to a more efficient
and faster reaction, which depends on the composition of the reactive silicon. Silicon mist,
together with effective superplasticizers, can provide compression resistance many times higher
than ordinary concrete. The average value of microsilicate water suspension is 7.74 . The fineness
of microsilicate can be compared with the fineness of other powdered materials: microsilicate -
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140000 - 300,000 sm?/ g, volatile ash - 4000 - 7000 sm? /g, Portland cement - 3000 - 4000 sm?/
g.

The use of microsilicate helps to reduce cement consumption up to 200 - 450 kg / m®, has a high
compressive strength: 60 - 80 MPa and above 80 MPa for fine-grained concrete, increases anti-
corrosion resistance, reduces water resistance by 50%, buda concrete increases durability.

The object of this research is the technology of preparation of high-strength concrete based on
glass waste.

Experiments have shown that when fine natural aggregate is replaced with glass waste, the
strength of concrete decreases due to the lack of adhesion between the glass-cement stone
particles. The amount of glass waste in fine natural sand is 30% of Shikhlar-Absheron deposit
When used as a fine aggregate, gravel sand made of durable granite does not affect the strength of
concrete by replacing 15% of the sand with a glass mixture. And only more than 30% of the glass
waste in the sand can reduce the strength of concrete. When the crushed sand is completely
replaced with glass waste, a maximum reduction in the strength of the concrete is obvious. The
addition of a number of additives can change the properties and quality of concrete containing
glass fragments. Today, water-resistant concrete products based on the composition of glass
fragments are widespread. This type of concrete product meets the most advanced technological
requirements. Also, this concrete is composed of environmentally friendly natural and clean
elements, and this product is now widely used. As a result of the study, the study of the properties
of high-strength concrete based on glass waste is discussed. Various glass wastes are used in
construction to increase the strength of concrete composites and prevent environmental pollution.
Keywords: glass waste, high-strength concrete, recycle, composite, granite waste.
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XULASO

Mogqalodo sliso tullantilar1 osasinda yiiksok davamliliga malik betonun xiisusiyyatlorinin
Oyronilmosi miizakirs olunur. ©Osas maqsad siliso tullantilarin beton doldurucu kimi istifadesinin
miimkiinliiylinii gostormok, alinan betonun fiziki-mexaniki xassolorini Oyronmok vo tikinti
sonayesindo onun totbiqi saholorini aydinlagsdirmaqdir. Eloca do, beton kompozitlorin
mohkomliyini artirmaq vo otraf miihitin ¢irklondiril-mosinin azaldilmasi tigiin tikinti materiallar
istehsalinin tullantis1 olan qranit mongali ¢inqillarin istifadasi ilo yiiksok mohkomliys malik
betonun alinmasi todqiq edilmisdir.

Acgar sozlar: granit ovuntusu, bork tullantilar, kompozit beton, siiso qirintilari, tokrar istifado,
mohkom beton.
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Giris: XXI asrdo har bir saha inkisaf etdiyi kimi, insaat sahasi do yliksok teraqqi vo miiasir
texnologiyadan istifadonin genislomosi ilo sociyyolonir. Tikinti materiallar1 istehsalinda yeni
texnologiyalar an ¢ox Oziinii miixtalif név kompozitlorin totbiqi ilo hazirlanmis modifikasiyali
betonlarin istehsalinda gostormokdodir. Digor torofdon, giinili-glindon artan istehlakla bagh
yaranan tullantilarin istifadesi comiyyatde aktual bir masale olaraq qalmaqdadir. Bu masalo bagh
moigot vo sanaye sahosindo yaranan tullantilardan hazirlanmis kompozitlorin tikinti materiallar
istehsalinda totbiqini qeyd etmok yerino diigordi [ 1,2].

Hal-hazirda tikinti sahasindo yiiksok texnologiyali yeni nasil betonlarin - modifikasiya edilmis
yiikksok mohkomlikli betonlarin genis totbiqi aktual bir mdévzudur. Tabii xammalin giymatinin
yiiksok olmasi iiziindon yeni tikinti materiallarinin yaradilmasinda tullantilardan istifadonin yeni
imkanlarni {izo ¢ixaran todgiqatlarin aparilmasi xiisusi ohomiyyat kosb edir. Istehsalin,
comiyyatin inkisaf soviyyasinin artmasi ilo sonaye vo moisot tullantilarinin zararsizlogdirilmosino
diggat artirilir. Bunu, xiisusilo boyiik soharlords ekoloji voziyyastin pislosmasi zoruri edir.
Utilizasiyas1 ekoloji problemlors sobob olan tullantilardan biri do siiso qirintilaridir. Stiiso
tullantilar1  sonaye tullantilar1 igorisindo 6z mineral vo kimyovi torkibini praktiki olaraq
doyismoyon tullantt novii kimi tokrar istifadoyo yararli xammal hesab olunur. Hazirda siiso
tullantilarinin tokrar istifadasi ilo bagli yeni texnologiyalar mévcuddur [3]. Lakin tokrar emaldan
alman, yaxud tokrar emala yararsiz hesab olunan, emali ¢otinliklorlo bagli olan, yiiksok mosraflor
tolob edon sliso novlari var ki, onlarin tullantilart bu giins qodar ds poliqonlar1 zobt elomokdadir.
Belo nov tullantilar tikinti materiallar1 hazirlanmasinda miivoffoqiyyatlo istifado oluna bilir. Son
illordo xarici odobiyyatlarda yiiksok mohkomlikli beton kompozitinin alinmasinda siiso
tullantilarinin effektiv istifadosi rast golinir [4-6]. Bu da bir daha gostorir ki, beton sonayesindo
sliso tullantisinin istifade masalasi ¢ox diqqgat olunmali bir mévzudur.

Beton kiitlosino iri doldurucu, bir qayda olaraq, betonun ndviindon, toyinatindan asili olaraq
secilir. Yiiksok mohkomlikli beton {igiin ¢ox mdéhkom sixligl ¢inqil daglarin, xiisuson do granit
cinqillarin istifadosi mogsadouygun hesab edilir. Hazirda miiasir moaisot avadanliglarinda qranit
dizaynli ogyalarin genis ¢esidlori istehsal olunmaqdadir. Masalon, qranit vo mormordon soth
16vhaloari, granit ortiiklii moisot gablari, homginin granit masin hissoalori 6z iistlinliiklorino goro
(sortliyi, elektrik kecirmozliyi) bu tikinti materialinin istifado sahosini genislondirmokdadir.
Azorbaycanda bu sahonin inkisafi ilo bagli olaraq Goncodo tomoli 2016-c1 ildo qoyulmus siini
moarmar va granit zavodu 2020-ci ilds igo salinib. Bu zavodun istehsal etdiyi qranit mongali tikinti
materiallarinin istehsali onunla bagli yaranan tullantilar1 da qagilmaz edir. Bunlar1 nozoro alaraq,
tullantilar osasinda xiisusi mohkomlikli beton daginin hazirlanmasi {izorindo todqiqatlar apardiq.

Tacriibi hissa: Todgigat iiclin secilmis xirda doldurucu olaraq — Abseronun Sixlar qum
yatagindan gotiiriilmiis tikinti qumu ilo gqayasindirma karxanalarinin tullantt olomo qumunun
qarisigr istifado olunmusdur. Alinmis qum qarisigin keyfiyyati insaat islori {iglin qumlara
goyulmus tolobat iizro dovlot standartina miivafiq olaraq miioyyon edilmisdir. Laboratoriyada
istifado olunan miixtalif Sl¢iilii olok dostinin istifadesi ilo qumun donacik torkibi toyin edilmis,
standart metodikaya mivafiq olaraq, xiisusi qaliq vo imumi galiq hesablanmaqla qum donasinin
irilik modulu (My) miioyyon edilmigdir. Bununla yanasi, movcud metodikaya uygun olaraq,
qumun sapilma sixlig1 da miioyyan edilmisdir [7].

Yapigdirict kimi 2 ndv miixtalif portlandsementdon: “Holcim” (Azarbaycan) istehsali olan CEM 1
42,5N (Umimi tikinti sementlori) vo “Norm” zavodunun istehsali olan CEM II 32,5 (M400)
tezborkiyon sementdon istifado edilmisdir.
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Betona doldurucu kimi istehsalat tullantisindan-xirdalanmis qranit beton ¢inqillardan istifads
edilmisdir. Tullantilar 5-10 vo 10-20 mm-lik 6l¢iido xirdalanmisdir. Hazirlanmis beton kiitlosinin
harokatliliyi betona verilon normativ sonadlors asason miioyyon edilmisdir [ 8].

Tocriibalor iiglin istifado olunmus siiso qirintilart maigat tullantilart i¢indon seg¢ilib ¢esidlonmis vo
xirdalanmigdir. Bu mogsodlo, miixtolif novlii siiso tullantilarindan (lampa siisosi, qablasdirma
slisasi va pancoro slisosi qirintilart qarisigi) istifado edilmisdir. Siiso tullantilar1 donacik Sl¢iisii,
orta hesabla, 0-10 vo 10-20 mm olan qirmtilar halina salimusdir. Inco doldurucu kiitlesinin, yani,
qumun talob olunan hesablanmis migdarimin 0, 30, 50, 70 vo 100% kiitlo hissasi ilo ovoz edilmasi
yolu ilo siliso qirintilar1 plastik beton garigiginin torkibino daxil edilmisdir.

Todqiqgat iiglin tocriibalor 2 istigamotdo aparilmigdir. I halda aparilan tocriibalor ii¢lin ¢ox inco
sliso tozundan istifado edildi. Gotiiriilmiis beton niimunslori tiglin  doldurucu kimi siiso
tullantilarindan istifado edorok 1 sira beton niimunslarinin istehsali {igiin 5-10 mm fraksiyaya
malik granit ¢inqil, inco doldurucu kimi — Abseronun Sixlar yataginin tabii qumundan va denacik
Olcisl 0 — 10 mm olan siiss tullantilarindan istifads edilmisdir. Stiso qirintisi, qumun hesablanmig
miqdaria uygun olaraq, plastik beton qarisiginin torkibins inca doldurucu kiitlssinin 0, 30, 50, 70
va 100% miqdarinda daxil edildi. Yapisdirict kimi tezbarkiyon Portland sementi CEM II 32.5B
istifado edilmisdir.

Mohkomliyi artirmaq {iclin beton niimunolorinin II sirast1 da smaga hazirlanmigdir. Bu sira
niimunalori liglin aqreqat kimi 5-10 mm fraksiyaya malik azilmis qranit, 0-10 mm bdyiikliiyiinda
donacik oSlgiisiine malik ozilmis qranit qumu vo siiso qirintist istifado edilmisdir. Sliso qirintisi,
qumun verilmis miqdarinda plastik beton qarisiginin torkibine qum kiitlesinin 0, 30, 50, 70 va
100% miqdarinda avoz edilmasi ilo daxil edildi. Yapisdirict kimi normal borkiyon Portland
sementi CEM 1 42.5N istifadoedilmisdir.

Noticolorin miizakirasi: Siiso qurintilarmim xirdalanma 6lgiisii 0-20mm, sepmo sixligr 1402 kq/m®
toskil etmisdir. Noticolor gostorir ki, istifado olunmus tullant1 siigonin torkibi ilkin xammalla
miigayisado doyismomis qalir. Miloyyon edilmisdir ki, inco dispers voziyyatdo olan siigo tullantis
avtoklav soraitindo oridikdo yapisdirici xasso gostorir, lakin tobii soraitdo vo agiq sistemdo
buxarlandirma zamani yapidrici xiisusiyystlor niimayis etdirmir. Bu onunla izah edilir ki,
avtoklavda qizdirma prosesindo asag1 temperaturlu kvars, kristobalit, hom¢inin az miqdarda asagi
osaslt natrium hidrosilikatlar amalo golir. Doldurucularin miioyyen edilmis xassalori cadval 1-da
verilmisdir.

Cadveldan goriiniir ki, granit tozu doldurucusu ¢ox iri denali qum ndviine uygun golir vo xirda
donali betonlara verilon tolabati 6doyir. Siiso qirintilart yalniz 3%-i 10-20mm 6l¢iilii, 30% iso 5-10
mm irilikdo qirintilardan ibarstdir. Bu, iri 6l¢iilii qum donaciklorine uygun fraksiya hesab edilir.
Toz va gil hissaciklari 0,1%-don az, topalagsma is9, demak olar ki, yoxdur.

Cadval 1. Tabii qum, granit ovuntusu, siiso qirintilarinin xassalori

Materialin ad1
Xasso Tobii qum Qranit tozu Siigo qirintilari
(0-10 mm)
Sopmo sixligy, kg/m® 1470 1487 1402

Qranulometrik torkibi (Dlokds qalan qaliq 6lgiisii, mm-lo, fordi/tam)
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20 - - -
10 - - -
5 - - -
25 0,4/04 179874429 | 2441244
1,25 04/08 11,35/ 55,64 15,4/ 39,8
0,63 1,2/2,0 383/59,47 5,2/ 45,0
0,315 30,0 /32,0 8,4/ 67,87 1147564
0,16 66,0 /98,0 8.84176,71 0,16/68,4
<0,16 2,0/ 100 23,29 /100 31,6/ 100

Tullantilarin asas komponenti amorf formada olan silisium dioksiddir. Sement doldurucusu kimi
istifado olunan mikrosilikatin qranulometrik torkibi 0,1 mikrondur ki, bu da sementin orta donacik
Olciistindon 100 dofo azdir. Silisium dumaninin hissociklori hamar sotho vo sferik formaya
malikdir. Mikrosilikatin sulu suspenziyasinin pH qiymoti orta hesabla - 7,74 olmusdur.
Mikrosilikatin donocik incoliyi digor toz materiallarin incoliyi ilo miiqayiso edilmisdir:
mikrosilikat - 140000 - 300,000 sm?/q, ugucu kiil - 4000 - 7000 sm? /q, Portlandsement - 3000 -
4000 sm?/ q.

Mikrosilikat istifadesi sement istehlakini 200 - 450 kg /m3-0 qodor azaltmaga imkan verir, ¢iinki
yiiksok sixilma giiclino malikdir: 60 - 80 MPa, inco donali beton {i¢iin 80 MPa-dan yuxari olur,
antikorroziyaya davamlilig artirir, sukecirmoni 50% azaldir, bu da betonun uzundmiirlii olmasini
artirir.

Qar1s181n hazirlanmasinda polikarboksilat tipli plastifikatordan da istifads edilmisdir.

1-ci sira beton niimunslori miivafiq olaraq 0, 1,2,3,4 vo 5 miixtolif faiz nisbotindo ovozlonmis siiso
qurintisindan hazirlanmigdir. Beton qarisiginin torkibi Codval 2-da toqdim edilmigdir.

Cadval 2. Beton qarigiginin torkibi

Niimuno say1 0-1 |0-2 0-3 {0405
Inco aqreqat kiitlosindo siiso qirintisinin torkibi,% 0 30 50 70 100
Olcii vahidi, ka/m?
Sement CEM 11 /32.5B 710 | 710 701 | 697 | 692
Tabii qum 968 | 677 478 | 285 |0
siiso qirintilar 0 290 478 | 665 | 943
Cinqil (5 - 10 mm) 266 | 266 263 | 261 | 260
Su 330 | 330 325 | 323 | 320
Su-sement nisbati 0,46 | 0,46 0,46 | 0,46 | 0,46
Orta sixliq, kq / m3 227 | 2274 | 224 | 223 | 2215
4 5 5
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Miixtalif torkibdo beton garisigindan hazirlanmis 7,07 x 7,07 x 7,07 sm 06l¢iilii kub beton
nlimunalori normal sortlosmo soraitindo 7 vo 28 giin saxlanilmigdir. Beton niimunslorinin sixilma
giicii standart Slgtilori 150x150x150 mm olan kub niimunslorin son moéhkamliyi baximindan
verilir. Todqgiqatin naticolari codval 3- do gostorilmisdir.

Cadval 3. Xirda aqreqat kiitlesinin %-1 ilo siiso qirintis1 miqdar ilo sixilmada son mohkomlik
(MPa)

Niimunoalorin yagi Inco doldurucu kiitlesindo siise qirintist miqdari

7 giin 0% 30% 50% 70% 100%
7 gin 31,2 272 30,3 29,5 28,6
28 gun 46,3 42,2 42,0 43,0 43,0

Tadqiqatlar gostordi ki, inco qumun 30% miqdarinda siiso qirintist ilo avoz edilmasi 28 glinliik
olan betonun mdhkomliyini = 9% azaldir vo inco aqreqatda hava nisbatinin daha da artmasi ilo
betonda bir qoder artim olur, giic yaranir. Inco qumu 70% miqdarinda siiso qurintist ilo avoz
edorkon, 28 giinliik olan betonun giicii ~7% azalir. Ehtimal etmok olar ki, inco doldurucuya siiso
qirintist alavo edildikdo betonun mdhkomliyinin azalmasi siiso donolorinin hamar sotho malik
olmasi, sement dagina yapisma olmamasi ilo slagodardir.

II seriyall beton niimunalori: Beton niimunslorinin mdhkomliyini artirmaq ticlin II seriya
nlimunolori {igiin inco aqreqat kimi oazilmis qranitdon istifado edilmisdir. 5-10 mm 0&l¢iiyo malik
granit fraksiyast vo xirda doldurucu olaraq 0 - 10 mm hissacik 6l¢iisii olan ¢inqilin azilmesindon
alian qumdan istifado edilmisdir. Plastik beton garisigina xirda aqreqat kiitlosinin 0, 30, 50, 70
va 100% miqdarinda siiso qirintist daxil edilmisdir, tabii qumun gosterilon migdart miivafiq olaraq
sliso qirintist ilo avoz etmisdir. Yapisdirict kimi normal barkiyon portland sementi CEM 1 42.5N
istifads edilmigdir. II seriyali beton garisiginin horokatliliyi I seriyadaki kimi qobul edilmisdir.
Beton qarigiginin torkibi codval 4-do verilmisdir.

Cadval 4. Beton garisiginin torkibi

Tacriibolor 1 2 3 4 5 6
Incs agreqat kiitlosinin torkibi, % 0 15 30 50 70 100
Olcii vahidi kg/m?

Sement CEM | 42,5N 585 581 589 586 580 577
Qranit ¢inqildan alinmig qum 836 706 589 418 249 0
Stiso qiriglart 0 125 252 418 580 824
Cmqil 5 -10 mm 627 623 631 627 622 618
Su 293 291 295 293 290 289
Su-sement nisbati 0,5 0,5 0,5 0,5 0,5 0,5
Orta sixliq, kq/m? 2340 | 2325 2357 | 2342 2322 2308

Il sira lizro hazirlanmis niimunolor iicliin do eyni qaydada mohkomlik testlori kecirilmisdir.
Niimunolorin giinlor tizro barkimasindon asili olaraq sixilma méhkomliyi toyin edilmisdir.
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Cadval 5. 11 sira beton niimunalarin méhkomlik sinaqglarinin naticalari.

Inco doldurucu Yaglanma giinlorino gore sixilma méhkomliyi (MPa)
})(/;itlesinin stigo torkibi, Ozilmis qranit qumu Tabii qum

7 14 28 7 28
0 43,4 44,2 46,4 31,2 46,2
15 39,0 46,0 52,9 26 42,8
30 37,7 44,2 52,0 27,2 42,2
50 39,5 45,1 49,0 30,3 42
75 31,7 40,8 40,8 29,5 43
100 33,4 35,6 41,2 28,6 43

Siaq noticalorino gors, ozilmis qranit qumu iizorindo beton niimunolorinin giicli tobii qumda
oxsar faiz nisbotino malik olan niimunslorin giiclindon daha yiiksokdir. 15% siiso qirintist vo
ozilmis qranit qumu torkibli olan betonun azca (10% gqodor) mohkomlik artimi olds etmasi
miloyyon edilmisdir. Qranit qumdaki siiso tullantist migdarinin sonraki artmasi todricon betonun
gliciiniin azalmasina sobab olur. Belo ki, ozilmis qranit qumunun tamamilo siiso qirintis1 ovoz
edilmasi ilo hazirlanan betonun mohkomliyinin yalniz ozilmis qranit qumundan hazirlanmig
betonlarin giicii ilo miiqayisads toxminon 11,2% azaldigi goriiniir. Beton niimunslorin bu
partiyasinda doldurucu kimi 5-10 mm fraksiyaya malik qranit ¢inqil, inco doldurucu torkib kimi
granitin ¢ingillasmasindan alinan qum vo siiso qirintis1 fraksiyalarindan istifado edilmisdir: <0,16;
0,16-0,315; 0,315-0,63; 0,63-1,25; 1,25-2,5; 2,5-5; 5-10 mm.

Molumdur ki, mikrosilikat yapisdiricilarin  nomlondirilmosi prosesinds, portlandsementin
nomlondirilmosi zamani omolo golon kalsium hidroksid Ca(OH),ilo reaksiyaya girir.

Mikrosilikatin yiiksok saflig1 vo artan dispersiyasi reaktiv silisiumun torkibindon asili olan daha
somarali  vo daha siirotli reaksiyasina komok edir.  Silisium < dumam effektiv
superplastiklosdiricilorlo birlikdo adi betondan gat-qat iistiin sixilma miigavimotini tomin edo
bilor. Aktiv mineral olavolorin vo polikarboksilat superplastiklosdiricilorin birgo istifadosi
naticosindo davamliligi artirtlmis yiiksok mohkomliys malik betonlar aldo etmok miimkindir.
Betonun mohkomliliyinin artmasi, torkibine qatilan siiso qirintilar1 sayssinds bas verir. Hazirda
siiso qirintilart torkibino osaslanan suya davamli beton momulati on miiasir toraqqiyo malik
texnoloji talablora cavab verir. Homginin bu beton ekoloji cohatdon tobii vo tomiz elementlordon
togkil olunub vo bu mohsuldan indiki zamanda ¢ox genis totbiq edilir [9].

Notica: Tacriibo yolu ilo miioyyon edilmisdir ki, inco doldurucu olan tobii qum siigo tullantisi ilo
ovoz olunduqda siiso-sement daginin donaciklori arasinda yapisma olmamasi naticosindo betonun
mohkomliyi azalir. Sixlar Abseron yataginin tobii qumundan hazirlanmis inco doldurucu
kiitlasinin 30% -ni siiso tullantist ilo avoz etdikds, alinan betonun 28 giinliik barkimados giicii 9%
azalir. Inco aqreqat kimi méhkom granitdon hazirlanmis ¢inqil qumundan istifado edildikdo iso,
gumun 15% -nin siiso garisigl ilo ovoz edilmosi hazirlanmis betonun mohkomliyino, demok olar
ki, tosir etmir. Siiso tullantisinin qumdaki torkibi yalniz 30% -don ¢ox miqdarinda avoz olunduqda
betonun giiclinds azalmaya sobob ola bilir. Aparilan todqiqatin naticosi olaraq siiso tullantilar:
osasinda yiiksok dayanigli betonun xiisusiyyatlorinin dyronilmasi miizakire olunur. Notico olaraq
qgeyd elomok lazimdir ki, beton kompozitlorin mdhkomliyini artirmaq ve otraf miihiti
cirklondirmomok ti¢iin tikintido miixtalif siiso tullantilar1 ugurla istifado oluna bilir.
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ABSTRACT

The article deals with the relevance of more effective structural transformation through the
introduction of new innovations using advanced world experience in the infrastructure complex of
the energy sector of the Republic of Azerbaijan. In this regard, the study also reflects the analysis
and research on the directions of formation of optimal infrastructure complex in the energy sector.
For this purpose, new development targets have been identified in the first chain of the national
energy sector infrastructure complex against the background of progressive world experience
analysis. For this purpose, the experience of leading world countries in oil and gas industry,
including the United States of America, people's Republic of China, Russian Federation, Great
Britain, Japan, South African Republic, Norway and others has been studied. The learning
spectrum also covered the experience of well-known transnational corporations, including
“Statoil”, “Schlumberger”, “Rosneft”, “Gazprom”, “Lukoil” and others. The existing positive
trends in this sphere were based on systematized for application in the first chain of infrastructure
complex of the national energy sector. Based on this, based on the analysis, the following were
identified as the directions of formation of optimal infrastructure complex in the first chain of the
national energy sector:

» creation of a broad spectrum of continuously renewing energy potential,

* increasing efficiency of production and processing of oil, gas and other energy resources and
strengthening innovative supply of their production;

» technological renewal of the fuel and energy complex and transition to energy-efficient strategic
development model in this sphere in order to meet the growing domestic demand of the economy
and ensure exports;

* formation of a new system of institutions for the broad liberalization of the fuel and energy
market and improvement of the relevant regulatory and legal framework.

In addition, the achievements of Turkey, the Russian Federation, the Federal Republic of
Germany and Great Britain were analyzed and evaluated to determine the principles of transition
to the liberal market model in the second chain of the national energy sector infrastructure
complex. The main components of this advanced practice have also been unified for application.
Also, based on the analysis and research carried out in accordance with the requirements of the
law of the “Republic of Azerbaijan on efficient use of energy resources and energy efficiency”,
the author has prepared a scheme reflecting the transition of the National Electric Power system to
a liberal market model.

Based on the analysis and assessments covering both links of the energy sector, the author has
developed an oligopolistic market model of the national energy infrastructure complex.

The classification composition of the transformation of the optimal infrastructure complex in the
national energy sector includes the following:

| PAHTEI
| 80 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




E-ISSN: 2674-5224

PAHTEI

VOLUME 13 ISSUE 02 2022 REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

« deposits and gas supply organizations located in dry areas are excluded from the structure of
SOCAR and he continues to work as a transnational company that exploits offshore oil fields. In
its structure, it retains its assets outside the country, as well as oil refining, deep foundations
production and other directly necessary service areas. At the same time, it is considered
appropriate to include in its functions the production of renewable energy sources;

* a separate oil and gas producer concern is being set up in public-private cooperation, which
manages the oil and gas industry in onshore areas from exploration to filling stations. The concern
also implements a strategy for renewable energy production by converting some of the mining
areas into energy farms (solar, wind, hydrogen, fast-growing plants and ethanol production by
planting trees).

« a separate vertically integrated state gas company is established, which carries out the reception,
treatment, processing, storage, transportation and supply of gas. It also includes carbamide and
methanol plants operating directly on gas raw materials. The gas distribution area is fully or
partially allocated for privatization or transferred to private companies in pilot form for
management;

« the independence of the oil and gas chemistry complex is also assessed separately. At the same
time, it is expedient to join “SOCAR Polymer” Plant, which produces polymers, into this
complex;

« In line with the reforms carried out in the country, the electric power sector is moving to a
liberal market Model. Power plants remain in the state's view at the initial stage. Taking into
account the strategic goals of the state, starting with relatively small power plants, their transfer or
full privatization to independent and mixed management on the basis of rigid investment
agreements is considered. In this sphere “Transmission System Operator for electric power” is
being created, which includes high voltage transmission lines under full control of the state. In
addition, the organization “Market Operator for electric energy” is established, which carries out
the processes of wholesale electricity in the energy system, and is also under the full control of the
state. In the distribution network system of electricity, full or partial privatization is carried out.
The final results of our analysis on the formation of an optimal infrastructure complex in the
national energy sector show that a fundamental transition to a liberal market model should be
made in the country, and an optimal infrastructure complex should be formed here. The new
infrastructure complex should be formed in an oligopolic model, reflecting the achievements of
the most progressive world experience. Natural, environmental, political and economic factors
that optimally influence the Bur sphere should be taken into account, the tariff and tax system
should be improved, and the next stage of development in the energy sector should find
continuous stimulation within the framework of Public-Private Partnership.

Keywords: energy infrastructure, oil and gas industry, electricity, innovations, oligopoly, digital
twins.
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Mogqalodo Azorbaycan Respublikasinin enerji sektorunun infrastruktur kompleksindo gabaqcil
diinya tocriibasindon bohralonmokls yeni innovasiyalarin totbiqi ilo daha effektivli diiziimdo
struktur transformasiyasinin aktualligindan bohs olunur. Bu baximdan da todqiqatda enerji
sektorunda optimal infrastruktur kompleksinin formalasdirilmasi istigamatlori ilo bagl tohlil vo
arasdirmalar 6z oksini tapmisdir. Bunun ii¢lin 6nco miitoroqqi diinya tocriibasinin tohlili fonunda
milli enerji sektorunun infrastruktur kompleksinin birinci halgosinds inkisafin yeni hoadoflori
mioyyonlosdirilmisdir. Bundan o6nco iso neft-qaz sonayesindo aparici diinya 6lkolorinin, o
ciimlodon Amerika Birlogsmis Statlari, Cin Xalq Respublikasi, Rusiya Federasiyasi, Boylik
Britaniya, Yaponiya, Conubi Afrika Respublikasi, Norveg, habelo bu sahads taninmig transmilli
korporasiyalarin, o ciimlodon “Statoyl”, “Sliimberje” “Rosneft”, “Qazprom”, “Lukoyl” va
digorlorinin tocriibasi Oyronilmis vo miisbot meyillor milli enerji sektorunun infrastruktur
kompleksinin birinci halgasinda totbiq tigiin sistemlogdirilorok osaslanlandirilmisdir. Aparilan
tohlil kontekstindo milli enerji sektorunun birinci halgasinda optimal infrastruktur kompleksinin
formalagdirilmasi istigamatlori kimi asagidakilar miioyyonlosdirilmisdir:

* genis spektrdo davamli yenilogon enerji potensialinin yaradilmasi;

* neftin, qazin vo digor enerji resurslariin hasilatt vo emalinin somaroliliyinin artirilmasi vo
onlarin istehsalinin innovativ tochizatinin méhkomlondirilmasi;

* iqtisadiyyatin artan daxili tolobatinin 6denilmasi va ixracin tomin edilmosi zomininds yanacaq-
energetika kompleksinin texnoloji cohatdon yenilonmosi vo bu sferada enerjieffektivli strateji
inkisaf modelino ke¢id edilmosi;

e yanacag-enerji bazarmin genis liberallagdirilmas1 {i¢iin yeni institutlar sisteminin
formalagdirilmas1 vo miivafiq normativ-hiiquqi bazanin tokmillagdirilmasi.

Bundan basqga, milli enerji sektorunun infrastruktur kompleksinin ikinci halgesinds liberal bazar
modelino kec¢idin prinsiplorinin miioyyonlosdirilmasi iigiin beynolxalq tocriibadoki, o climlodon
Tirkiys, Rusiya Federasiyasi, Almaniya Federativ Respublikasi vo Boyiik Britaniyada oldo
olunmus nailiyyetlor do arasdirilaraq, totbiq {liglin miivafiq olanlar unifikasiya edilmisdir.
Homginin “Enerji resurslarindan somorali istifado vo enerji effektivliyi hagqinda” Azorbaycan
Respublikasinin Qanununun tolablorindon irali gorak aparilan tohlil vo aragdirmalar ossasinda
miuollif torofindon milli elektroenergetika sisteminin liberal bazar modelino keg¢idini oks etdiron
sxem hazirlanmigdir.

Enerji sektorunun hor iki hoalqgosi iizro aparilan tohlil vo qiymetlondirmolor imumilosdirilorok
miollif islomasinds milli enerji infrastruktur kompleksinin oliqopolik bazar modeli
hazirlanmisdir.

Milli  enerji sektorunda optimal infrastruktur kompleksino transformasiyanin tosnifat
kompazisiyasi agagidakilart ohato etmisdir:

* SOCAR-1n strukturundan quru yataqglarin idarsedilmasi vo qaz tochizati togkilatlar ¢ixarilir vo o
donizdo neft yataglarimin istismarini hoyata kegiron transmilli girket kimi foaliyyotini davam
etdirorok strukturunda neftin emalini, dorin 6ziillorin istehsalin1 vo digor birbasa zoruri xidmot
istehsallarini, habelo 6lko xaricindoki aktivlorini saxlayir. Bununla belo, onun funksiyalarina
borpa olunan enerji monboalori lizro islomoalorin vo istismarin qatilmasi da moagsadouygun hesab
edilir;

» quru saholordo neft-qaz sonayesinin axtaris-kosfiyyatdan yanacaq doldurma stansiyalarinadok
idaroetmoni hoyata keciron dovlet-6zal omokdagliginda ayrica neft-qaz hasilatgist konserni
yaradilir. Konsern hom do hasilati bitmis modon orazilorinin bir gisminin enerji fermalarina
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(giinas, kiilok, hidrogen, tezyetison bitki vo agaz okmoklo etonol istehsall) transformasiyasi ilo
borpa olunan enerji monbalori strategiyasi da hoyata kegirir.

* gazin goabulunu, tomizlonmasini, emalini, saxlanmasini, naqlini vo tochizatin1 hoyata keciron
ayrica saquli inteqrasiya olunan dovlot qaz sirkoti tosis olunur. Buraya homginin birbasa qaz
xammal1 ilo igloyon karbamid vo metanol zavodlar1 da daxil edilir. Qazpaylama sahosi tam vo ya
gismon 6zollosdirmaya ¢ixarilir vo ya pilot formalarda 6zal sirkotlors idaraetmoyo verilir;

* neft-qaz kimyasi kompleksinin do miistoqillogdirilmosi ayrica qiymotlondirilir. Bu zaman
polimer istehsalin1 hoyata keciron “SOCAR Polimer” zavodunun da bu komplekso gatilmasi
moqsadouygun sayilir;

* Elektroenergetika sektoru aparilan islahatlara uygun olaraq liberal bazar modelino kegid edir.
Elektrik stansiyalar1 ilkin morhalade ddvlstin nozorstinds qalir. Dovlotin strateji funksionalligt
nozoro alinaraq, nisboton kigik elektrik stansiyalarindan baslamagla, onlarin sort investisiya
miigavilolori osasinda miistoqil vo qarisiq idaroetmoyo verilmosi vo ya tam oOzollogdirilmosi
nozordo tutulur. Bu sferada dovlotin tam nozarotindo olan yiiksok gorginlikli elektrik verilisi
xatlorini ehtiva edon “Elektrik enerjisi lizro 6tiiriicli sistem operatoru” va enerji sistemds elektrik
enerjisinin topdansatis proseslorini reallagdiran, ayrica dovlotin tam nozarotindo olan “Elektrik
enerjisi lizro bazar operatoru” togkilati tosis olunur. Elektrik enerjisinin paylayict goboko
sistemindo tam vo ya qismon 6zollosdirmo hoyata kegirilir.

Milli enerji sektorunda optimal infrastruktur kompleksinin formalasdirilmasi istiqgamatlori tizro
apardigimiz tohlillorin yekun naticolori olaraq gostorilir ki, respublikada bu sahodo liberal bazar
modelino asasl kecid olunmali, burada daha optimal infrastruktur kompleksi formalasdirilmalidir.
Yeni infrastruktur kompleksi modeli oliqopolik ¢evrodo on miitoroqqi diinya tocriibasinin
nailiyyatlorini 6ziindo oks etdirmolidir. Burada optimalligla tosir gostoron tobii, ekoloji, siyasi,
iqtisadi amillor nozoro alinmali, tarif, vergi sistemi tokmillogdirilmali, enerji sektorunda novbaoti
inkigaf morholasi dovlot-6zal partnyorlugu ¢orgivosindo davamli stimullasdirma tapmalidir.

Agar sozlor: enerji infrastrukturu, neft-qaz sonayesi, elektroenergetika, innovasiyalar,
oligopoliya, roqomsal okizlor.

Giris: Miiasir sivilizasiya tokamiiliinlin osas tomaolini togkil edon enerji sektoru 6ziiniin tosir gilicii
ilo istonilon dovlatin strateji sahasi kimi daim digqot morkazinds dayanir. Bu sektorun 6zinin
inkigafini iso miivafiq infrastruktur kompazisiyasindan konarda tosovviir etmok olmaz. Bels ki, bu
infrastruktur vasitosi ilo enerjinin istehsal¢idan istehlak¢iya axini vo reallasdirilmasi, habelo idaro
olunmasi sistemli tomin edilir. Artan enerji toloblori enerji sektorunun inkisafi ilo yanasi
infrastruktur kompleksinin do optimallagdirilmasini tolob edir. Ona goro do optimal enerji
infrastruktur kompleksinin formalasdirilmasi ii¢iin miiasir qlobal c¢agirislara uygun olaraq milli
enerji sektorunun inkisafinin hadof vo istiqgamotlorinin miioyyon edilmosi vacib sortlidir. Belo ki,
yeni global cagiriglar milli enerji sektorunda da liberallasmanin stimulagdirilmasi ilo miisayiot
olunaraq, ekoloji vo iqtisadi effektivli toloblori sortlogdirmis, sahoado iistiin texnologiyalarin,
gabagcil tonzimloyici mexanizmlorin, yeni nozarat vo ugot sistemlorinin totbiqini vo informasiya
texnologiyalariin daha siirotli inkisafin1 = sortli etmisdir. Vurgulanmalidir ki, enerji
infrastrukturunun altsistemlorinin mohsul vo xidmotlorinin funksional vohdoati 6ziinii istehlak¢ilar
torofindon enerjidastyicilarin, enerji istifado edon proseslorin vo qurgularin secilmasi
morholosindo  gdstorir. lerarxiyanin bu soviyyesindo enerji infrastrukturu elementlorinin
inkigafinin asas proporsiyalarini togkil edon miixtolif név yanacaq vo enerji istehlakinin iqtisadi
cohotdon osaslandirilmis nisbotlori miioyyon edilir. Bu proseslor enerji sektorunun hor iki
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hissasinds - enerji resurslarinin hasilati vo istehsalinin tomin olundugu birinci halqosi vo elektrik
vo istilik enerjisinin yaradilmasi, otiirtilmasi vo paylanmasini ohato edon ikinci halgoesinds do eyni
meyilli olmusdur. Boyiik tobii neft-qaz sorvetlorine malik Azarbaycan Respublikasi da
potensialina adekvat enerji sektoruna malikdir. Realliq beladir ki, bu sektor tarixi baximdan digor
Olkolors miigayisodo daha ozoli formalasanlar sirasinda yer almigdir. Qatiyyatlo bu 200 ilo yaxin
bir yasam tarixi kontekstindo goriintiilonir. Onun kecdiyi inkisaf yolu da daim miitoraqqi meyilli
olmus, biitiin doniis morhalslorinds miivafiq tokmillogdirmalors va texnoloji yenilogmolora moruz
qalaraq irolilomisdir. Yasadigimiz indiki zamanda da onun qgabaqcil beynolxalq tocriibadon
bohralonmakls yeni innovasiyalarin totbiqi ilo daha effektli diiziimds formalagdirilmasina zorurat
artmigdir. Bu zoruriliyin osaslandirilmasi vo yeni inkisaf modelinin islomosi elmi todqiqatlar
sferasinda da aktualdir. Bu baximdan da moqalade milli enerji sektorunda optimal infrastruktur
kompleksinin formalasdirilmasi istiqgamatlori ilo bagli tohlil vo arasdirmalar yer almisdir. Bunun
ticlin 6nco miitaraqqi diinya tacriibasinin tohlili fonunda milli enerji sektorunun birinci halgasinda
inkisafin yeni hadoflori, ikinci halgeasinds iso liberal bazar modelina kegid prinsiplori miioyyan
edilorok asaslandirilmis vo timumilikdo hor iki ¢evroni 6ziinds birlogdiron sistem transformasiyasi
modeli islonmisdir.

Milli enerji sektorunun infrastruktur kompleksinin birinci halgesinde inkisaf hadaflori:
Enerji sektorunun resurslarinin hasilati va istehsalinin tomin olundugu birinci halgasi - neft va qaz
sonaye sahosi yliksok potensiallidir. Buna baxmayaraq, burada biznes monfootliliyin artirilmasi
ildon ilo ¢otinlosir. Bu kohno yataqlarda hasilatin enmosi, perspektiv yataqlarda iso miirokkob
olgatanligla baghdir. Hor iki istigamotdo islorin somarali togkili yeni giiclii texnoloji alotlorin
totbiqini tolob edir. Buna iso yiiksok geoekoloji, enerji somarali vo resurs gonaatcil istehsali tomin
edon innovasiyalarin komoyi ilo nail olmaq miimkiindiir. Diinyanin on iri neft-qaz sirkotlori
axtarig-kosfiyyat isindo, hasilat vo istismarda innovasiyalarin totbiqi hesabina somarsliliyin
davamli artirilmasi yollarim1 axtarirlar. Neft-qaz sonayesindo miitoraqqi innovasiyalar sahonin
inkisafinin ayrilmaz hissosina ¢evrilir [18]. Yalniz yeni imkanlar foaliyyotin yiiksok iqtisadi
effektivliyini, texnoloji vo ekoloji tohliikosizliyini tomin edir. Bu baximdan istehsal proseslorindo
vo idaroetmo isindo informasiya texnologiyalari innovasiyalarinin da totbiq sferasinin
genislondirilmoasi inkisaf istigamaotlidir. Belo ki, yeni nosil informasiya texnologiyalarinin totbiqi
istehsalin, idarsetmonin, planlagdirma, ugot vo nozarat iginin optimallagdirilmasint daha somorali
edir.

Bundan basqa, neft-qaz sahasinds elektrik kosfiyyati vo yiiksok sixliqh seysmik ¢okilisi “UniQ”
kimi muasir neft-qaz innovasiyalari miivafiq todqiqgatlarin naticolorinin daqiqliyini artirmaga
imkan vermisdir. Belo ki, Amerika Birlogmis Statlarinin (4BS) on nohong neftservis kompaniyasi
olan “Sliimberje” (Schlumberger Limited) sirkati torafindon hazirlanmig “UniQ” texnologiyasinin
diinyada analoqu yoxdur. Bu texnologiya yiiksok ayirdetmoli seysmik todqigatlar iigiin nozordo
tutulmus unikal geofiziki avadanliq va proqram tominath kompleksdir. “UniQ” homginin bOyik
temperatur diapazonunda isloyorok texniki dayanmalari olmayan fasilosiz molumat toplama
sistemidir. Homin sferada digor innovasiya axtarig sahoasini ehtiva edon siia modellogdirmasinin
texnikasidir. Burada 4D (ii¢ol¢iilii mokanin xiisusiyyatlorini iimumilogdiron riyazi obyekt) seysmik
vasitolorin komoyi ilo miirokkob struktura malik neft-qaz hovzolori modellosdirilir, yataqlardaki
doyisikliklor qiymaotlondirilir, neft vo gaz torkibinin prognozlasdirilmasinin etibarliligr artirilir.
Innovasiyanin totbigi borpa edilo bilon ehtiyatlarin artmasma da komok edir va hasilat
qazmalarina kapital qoyulusunu azaldir [2, 17].
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Enerji sektorunun neft-qaz emali sferasinda da genis ¢esidli innovativ texnologiyalar totbiq
olunur. Burada prioritet istigamot kimi istehsalin ucuz xammalin emalina yd&nolmis
texnologiyalarla tochiz edilmosidir. Belo texnologiyalar agir neftin vo daha ¢ox yagli neft gazinin
komponentlorinin emalin1 asanlagdirir vo rentabelli edir. Bundan basqa, emal sahosindo agiq neft
mohsullarinin buraxilisinin on yaxsi1 gostoricilorini niimayis etdiron yeni katalizator istehsali
yaradilir. Digor bir istigamot iso yiiksok oktanli ekoloji tomiz benzin istehsalin1 artiran
innovasiyalar sayosindo katalitik kreking vo riformingin texnoloji inkisafin ayrica sahosino
¢evrilmosi ilo baglidir [16].

Yiiksok doqiqliya malik peyk yerlosdirilmasinin miiasir texnologiyalart olan QLONASS/GPS
sistemlori magistral qaz komorlorinin vo onlarin infrastrukturunun yaradilmasinda osas
mosalolorin kompleks hallini hoyata keg¢irmoyo imkan verir. Peyk navigasiyasinin koémoyi ilo hall
olunan vozifolorin diapazonu geodeziya dostoyindon tutmus xiisusi avadanliglarin isinin
avtomatlasdirilmasina vo istismara verilmis obyektlorin monitoringina qadar gedib ¢ixir [18].
Innovasiyalar neft-qaz hasilati miiossisolorinin infrastruktur yenidonqurmasi prosesini
tokmillosdirir, asasli xorclori azaldir vo tikinti miiddstlorini qisaldir. Modul sistemlorin kdmayi ilo
yataga xiisusi avadanliglar gotirmoklo zoruri texnoloji proseslor toskil olunur. Belo bir sistemin
nliimunasi olaraq somt qazinin utilizasiyasi li¢iin yumsaq buxar riforminqginin mobil qurasdirilmasi
¢ixig edir. Biitlin bunlarla yanasi, neft-qaz sahoasindo texnoloji nogliyyat vo boru komori
infrastrukturunun gabiliyyatinin yaxsilagdirilmasi istiqamatinda do iglor davam etdirilir.

Bunlar1 nozoro alaraq, Azorbaycan Respublikasinin soroncaminda olan neft-qaz sonayesi
miiassisalarinin restruktizasiyasi asasinda yeni sistem quruculugu da nozarden kegirils biler.
Molumdur ki, Azorbaycan miilkiyystindo olan neft-qaz sonayesi kompleksi miitloq oksoriyyatlo
Azorbaycan Respublikasinin Dovlot Neft Sirkotino (SOCAR) moxsusdur [13]. Bu baximdan da
aparilmasi toklif edilon restruktizasiya, tokmillosdirmo vo yenidon institusionallasma onun sistem
va strukturuna osaslanir. Bu istiqgamatds asaslandirict takliflar irali siirmozdon avval aparici diinya
neft-qaz sonayesi Olkolorin simanmis tocriibasino vo bu sahodo foaliyyst gostoron Transmilli
Korporasiyalarin (TMK) struktur kompozisiyasina tohlili baxmagimiz goroklidir.

Enerji tochizatinda osas rol tobii enerjidastyicilarina moxsusdur. Bunlar iso neft vo qaz da daxil
olmagqla barpaolunmayan enerji manbalarins aiddir. Homin enerji dastyicilarinin hasilati, naqli vo
emali, eloco do miixtalif enerji novlorine ¢evrilmoasi vo boliisdiiriilmosi ilo mosgul olan sonaye
sahalarinin mocmusunu ise vurgulandigi kimi yanacaqg-energetika kompleksi toskil edir.

Oton XX osrdo neft-qaz sonayesi diinyanin bir ¢ox ddvlotlori iigiin on osas mosalolordon birino
cevrilmisdir. Hotta bozi dovlotlor neft mohsullarinin satisindan oslava golir oldo etmok {igiin horbi
omoliyyatlar aparmaq qorarina golmis, digorlori iso mosololori diplomatik yolla holl etmoyo
calismislar. I vo II diinya miihariboloindo iso neft giic diisturu rolunda ¢ixis etmis, 1973-cii ildo iso
diinya neft bohranina sabab olmusdur. Hatta bu giin do bir sira dovlatlorin neft vo qaz sahasi ilo
bagli siyasotinin aktiv davam etdiyini goriirilk. Ominliklo demok olar ki, neft vo qaz sonayesi halo
uzun illor bir ¢ox oOlkolor iiclin maksimum monfost oldo etmoyin on mithiim yolu olaraq
galacaqdir. Bels ki, neft-qaz hasil edib-etmomoasindon asili olmayaraq, biitiin dévlatlor indiki vo
galacok iqtisadiyyatlarinin idars edilmasini va inkisafini bu resurslardan slagali sistemds istifada
osasinda qurur vo tokmillosdirirlor. Bu baximdan bir sira aparici diinya o6lkolorinin neft-qaz
sonayesi vo Yanacaq-enerji kompleksi (YEK) baximindan model-sistem quruluslarina baxilmasi
gorokli hesab olunur. Bu sistem bol neft resurslarina malik Nigeriyadan Norve¢ modelino godor
doyisir [18].
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Nigeriya: Afrikada aparic1 neft istehsalgisi olan Nigeriya bol neft resurslarina malikdir. Lakin
O0lkodo uzun middot bitmok bilmoyon miinaqisolor burada neftdon somorali istifadoni
mohdudlagdirmis vo 6lko iqtisadiyyati tonozziilo ugramisdir. Buna baxmayaraq o, 2014-cii ildo
Umumdaxil mohsul (UDM) 8lgiisiine goro Conubi Afrika Respublikasini1 (CAR) gerido qoyaraq on
boyiik Afrika iqtisadiyyatina ¢evrilmisdir. Bu giin neft sonayesi yena do Nigeriya iqtisadiyyatinin
osasini togkil edir vo neft ixrac golirlorinin 90%-ni (ilda toxminan 10 milyard ABS dollart) verir.
O, OPEC iizvii olaraq Afrikada birinci vo diinyada iso sokkizinci neft ixracatcisidir. Ilk neft
quyusu Nigeriyada 1958-ci ildo qazilmisdir vo hazirda hor giin burada 2,1 milyon barrel neft hasil
edilir. Olko qaz ehtiyatlar (5,22 trilyon m®- diinya iizra 9-10-cu yerlor) ilo do zongindir. Hor il
olko orta hesabla 20-23 milyon ton mayelosdirilmis tobii qaz ixrac edir. Umumilikdo ¢ixarilan
qazin hamisi iqtisadiyyata, ohaliyo verilmodon ixraca yonoldilir. Bununla yanasi, Nigeriya xam
neft yataginin kosfiyyat1 prosesindo masol yandirilmasi sabobindon 6z gqazinin boytik hissosini do
itirir. Olkodo neft ogurlugu miqyash olaraq bas alib gedir. Boru xotlorindo vandalizm va
dayanmalar, infrastrukturdaki sabotajlar noticosindo hor giin 6lko orta hesabla 11 milyon ABS
dollar1 hocmindo ziyan goriir. Sirkotlor yerli ohali ilo raziliga golorok ogurluq ilo miibarizo
aparmaq macburiyyatinds qalirlar. Burada 213 milyon ohalinin 30%-i issizlik vo yoxsulluqla
miicadils edir [16].

Norveg: Olko strateji saholordo dévlet sektorunun ohomiyyatli paya malikliyi vo inkisaf etmis
qarisiq igtisadiyyat: ilo farqlonir. Olkonin neft-qaz kompleksi igtisadiyyatin osasim toskil edir.
Burada sektorda 6lks tizra biitiin mosgul ohalinin 3%-1 olmagqla birbasa 74 min, dolayis1 iso 220
min insan calisir. Norveg iqtisadiyyati renta xarakterliyi ilo forqlonir. Neft sektoru 6lko biidco
vasaitinin 30%-ni tomin edir. Norve¢ Kralliginin hokumati iqtisadiyyatin asas sahalarinag, xiisuson
neft sektoruna nozarot edir. 1971-ci ildon Norve¢ Simal donizindo qaz hasilatini hoyata kegirir.
Olkenin YEK-do iri TMK-lar (déviat Statoyl, yaridéviat Norsk Hydro va 6zal Saga Petroleum)
foaliyyat gostorirlor. Irihocmli karbohidrogen ehtiyatlarina baxmayaraq elektrik enerjisinin daxili
istehlakinin 95%-i hidrostansiyalarla tomin edilir vo slavo olaraq burada KES-lorin tikintisi do
aparilir. Artiq qalan elektrik enerjisi Avropa oOlkalorino ¢atdirilir. Neft-qaz resurslart onlarin
satisindan golocok golirlorin miigabilindo 6lkoado digor sonaye saholorini dostoklomok {igiin xarici
kreditlor almaga imkan vermisdir. Olkods neft-qaz sahosinin idars edilmosi ilo bagl prinsipial
mosalolor parlament soviyyesindo aparilir. Norve¢ neft modelinin osasini dovlotin ictimai
hiiququn subyekti, yerin tokinin sahibi vo milli maraqlarinin sézgiisli kimi foal siyasi funksiyasi
togkil edir. Norvegin tocriibasi, daha bir moshur mifi tokzib edir: dovlot miitloq somorasiz
miilkiyyatgidir [16, 18].

Rusiya Federasiyas1 (RF): Hazirda RF kosf edilmis neft ehtiyatlarina goro diinyanin aparici neft
hasilat¢ilar1 sirasindadir. Neft sonayesinin torkibino ¢oxsayli neft hasilati miiossisolori, 1 milyon
tondan ¢ox giico malik 28 iri neft emal1 zavodu, hamginin ayrica kicik neft emali vo yag istehsali
zavodlar1 daxildir. Magistral neft komorlorinin uzunlugu toxminon 50 min km vo neft mohsullari
komarlarinin ise uzunlugu 19,3 min km togkil edir. Neft sahasinin strukturuna 10 iri, o climlodon
diinya nohaglori “Rosneft”, “Qazprom”, “Lukoyl”, “Surqutneftqaz” vo “TNK-BP” kimi TMK-lar
daxildir. Neft vo neft mohsullarinin daginmasini iso “Transneft” vo “Transneftprodukt” sirkotlori
hoyata kegirirlor. RF-nin qaz sonayesi geoloji-kosfiyyat, quyularin qazilmasi, qazin hasilat1 vo
noqli, saxlanmasi islorini hoyata keciron miiossisolori 6ziindo birlosdirir. Vahid qaz tochizati
sistemi 162 min km-don ¢ox magistral qaz komorlorini, 215 xatti kompressor stansiyasini, 25
yeralt1 qaz saxlama obyektini vo digor minlarlo irili-xirdali tosarriifat subyektini ohato edir. Tobii
vo somt qazi hazirda 6lkonin ilkin enerji ehtiyatlarina olan daxili tolobatinin 6donilmasinin osas
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monbayidir. RF-da YEK dovlot-6zal torofdagligr sistemino osaslanir. Bir sira yerli enerji tochizati
miiossisalori boalodiyyalorin funksiyalarina aid edilmisdir. RF iqtisadiyyatint biirlimiis bohran,
beynolxalq sanksiyalar biznes vo sirkotlorin rogabotodavamli inkisafi tiglin kreativ yaradici
iqtisadi vo togkilati metodlarin vo innovativ texnologiyalarin tokmillosdirilmosini zoruri edir.
Olkado 2035-ci ili hodoflayon enerji strategiyast hayata kegirilir [18].

ABS: Miiasir diinyanin an bdyiik iqtisadiyyatina ABS sahibdir. O, 6ziinilin zongin tobii sorvatlori,
texnoloji potensiali vo hoyat chomiyyetli resurslari ilo miihiim diinya lideridir. Olkonin YEK-nin
torkibino ilkin mineral enerji xammalinin ¢ixarilmasi, eloco do onlarin emali, zonginlosdirilmasi
vo tullantilarin utilizasiyasi {igiin texnoloji cohatdon bir-biri ilo six olaqgoli ¢oxsayli miiossisalar,
habelo miixtolif tipli elektrik stansiyalari, miirokkob ¢coxmogsodli hidrotexniki qurgular, boru
komorlori, paylayici sistemlor vo xiisusi naqliyyat obyektlorinin genis sobokosini formalasdiran
yarimstansiyalar daxildir. Konkret roqomlordo bu bazis infrastruktur 300 mino yaxin
ixtisaslagdirilmis istehsal zonasini, 4 mindon ¢ox doniz hasilat platformasini, 600 iri qaztomizlomo
vo 153 neft emal1 zavodunu, 260 min km-o yaxin magistral yanacaq komarini, onlarla iri dagima
doniz liman1 vo anbarini, 7500 daxili regional topdan vo parakonds satig anbarlarini, o cimlodon
170 mindon ¢ox yanacaq doldurma stansiyasini (YDS) 6zilindo birlosdirir. Burada 44 min yataqda
520 min aktiv saquli quyudan neft hasil olunur. Olkedo homginin 1450 komiir madoni vo aciq
modonlor foaliyyotdodir. ABS-1n elektrik xidmoatlori hom dovlot, hom do 6zal allordodir. Buradaki
daimi federal tonzimloma vo subsidiyalasdirilma sistemi 6lkenin biitiin iqtisadiyyatinin normal
foaliyyati tiglin vacib vo miihiimdiir. Miistoqil amerikali ekspertlor hesab edirlor ki, ABS-da
onilliklor orzindo anti-bohran reaksiyasi formatinda qurulmus ardicil enerji siyasoti
aparilmamigdir. ABS tigiin movcud enerji problemlori olgatan resurs bazasinin mdévcudlugu ilo
deyil, halli siyasi rohbarliyin prioritetine ¢evrilmali olan infrastruktur problemlori ilo baglh
olmusdur [18].

Boyiik Britaniya: Avropa olkalori arasinda neft ehtiyatlarina géro Boyiik Britaniya 1-ci, tobii qaz
ehtiyatlarina goro iso 2-ci yeri tutur. Sonaye ohomiyyatli neft vo qaz yataqlar1 Simal donizi
akvatoriyasinda vo Moarkozi Avropa neft-qaz hovzosi hiidudlari daxilinds selfdo yerlosir. Kigik
neft vo qaz yataqlar1 Britaniya adalarinda (asasan Nottingemsirda) comlosmis vo onlarin boyuk
oksariyyati artlq monimsonilmisdir. Boyilik Britaniya 1970-ci illorin enerji bohrani dévriinds
“Holland sindromu” risklorini yasamis azsayli 6lkolordon biridir. 2000-ci illorin iqgtisadi bohrani
dovriinds energetikasi innovativ inkisaf yoluna qodom qoymaga miiossor olmugdur. Hazirda
Boyiik Britaniyanin enerji sektorunun UDM-do pay1 kifayot qodor asagi 3,2-5,1% soviyyado dévr
edir. Olko iqtisadiyyatinin asag1 enerjitutumlu olmasi omtoa bazarinin manfi amillarinin tosirini
yiiksok olavo doyori olan digor sonaye saholorino kompensasiya etmoyo imkan verir. Bu sobablor
hom do Boylik Britaniyanin yenidon “Holland sindromu’na tutulma ehtimalin1 asagi salir. Boytik
Britaniyanin enerji siyasotini elektrik enerjisinin istehsali vo paylanmasi, yanacagin daginmasi,
istilik wvasitolorinin (asasan tobii qaz) istifadesi ohato edir. Burada gostorilir ki, O6lko iki
uzunmiiddatli enerji problemi ilo garsi-qarsiyadir. Onlardan birincisi Boyuk Britaniyada vo
xaricdo karbon emissiyalarini azaltmaqgla iqlim doyisikliyi ilo miibarizo, ikincisi iso idxal
yanacaqlarindan artan asililigi nozere alaraq Olkonin daha tohliikesiz, tomiz va sorfali enerjinin
tomin edilmasi togkil edir [15].

Yaponiya: Iqgtisadiyyatinin hocmino géra hazirda Yaponiya diinyada {iciincii yerdadir. Olkoda
UDM hocmi 5 trilyon ABS dollarindan ¢oxdur. Yaponiya hom do diinyada tobii resurslarm on
boyiik idxalgilarindan biri olan 6lka kimi ¢ixis edir. O, ABS-dan sonra diinyada ikinci neft
idxalgisidir. Bununla yanasi, Yaponiya hom do faydali gazintilarin hasilatt vo emal iigiin ytliksok
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texnologiyalarin tadariikciilorinden biridir. Hazirda Yaponiyada ilkin enerji istehlakinin
strukturunda neft istiinliik togkil edir ki, bu da XXI oasrin birinci onilliyinin ovvallorinds enerji
balansinda 50%-o borabor olub. Olkonin neft idxalindan yiiksok asililigin1 nozers alaraq,
Yaponiya hokumaoti 2030-cu ilo godar bu gostaricini digor enerji monbalorinin, o climlodon barpa
olunan enerji monbolori (BOEM) payinin artirilmasi hesabina 10% azaltmagi qarsiya vozifo
goyub. Yaponiyanin enerji siyasating xiisusi olan cohatlor xasdir. Bu cohatlor onu digar 6lkalorden
koklii farglondirir. Olkados enerji sektorunun genis tokmillogmoyo aparan 2018-ci ildon 2030-cu ilo
qodor asas enerji plani deyilon sonad iizro strategiya hoyata kegirilir. Yapon iqtisadi modelini
guclu inersiyaya malik sistem kimi saciyyalondirmok olar. Bu iso o demokdir ki, idarsetmo
sistemi gabaglayiciya deyil, daha ¢ox 6tiib kegmo prinsipino osaslanir. Basqa s6zlo, 6tiib kegmo
prinsipi - perspektivlilik iqtisadiyyatin dovlotin qobul etdiyi hiiquqi senadlorlo deyil, tosarriifat
subyektlorinin faaliyyoti noticosindo dayismali oldugunu nazords tutur. Inkisaf etmis dovlot kimi
Yaponiya atmosfers istixana qazlarinin tullantilarinin azaldilmasini asas vazifolorden biri kimi
qarsiya qoyur. Lakin, bu giin 6lkodo elektrik enerjisinin istehsalina olan biitiin tolobatin
Odonilmasi tigiin texniki giiclor ¢atismir. ©Ononavi olaraq Yaponiyada 6zal bizneslo dovlot arasinda
yiiksok soviyyali garsiligh foaliyyot mévcuddur. Bu tam monada enerji sektoruna da aiddir. Belo
ki, dovlot alternativ enerji monbalorinin hazirlanmasinda istirak edir. Giinos, kiilok va biokiitlodon
alman enerjidon praktiki istifado ilo bagli saholordo 6zal sirkotlora dovlot dostoyi gostorilir vo
giizostli vergitutma verilir. Yaponiya hokumati 6lko iqtisadiyyatinin neft tochizatindan asililigini
azaltmaq tUg¢ilin xammaldan, alternativ neftdon istehsal olunan maye yanacaq ndvlorindon
istifadonin geniglondirilmasino soy gostorir. Burada avtomobil yanacagina olavo soklindo totbiq
edilon bioetanolun totbiqi daha perspektivli hesab olunur. Bunun {c¢iin daxiliyanma avtomobil
miithorrikindo hor hansi chomiyyostli konstruksiya doyisikliklorinin edilmosino ehtiyac yoxdur.
Yaponiyada qiivvads olan normativlors miivafiq olaraq, bioetanolun 3%-o qoderini avtomobil
benzining olavo etmok olar ki, bu hocm do 6lkodo homin yanacaq ndviiniin toxminon 1,8 milyon
km mosafado istifadosino uygun golir. Olkodo bioetanol torkibli yanacaq ndviine tammiqyash
kecid 2030-cu ils planlagdirilir. Bundan basqa, Yaponiyada neftlo zongin qumdan neft alinmasi ilo
bagli layiho hazirlayirlar [16, 18]. Beloaliklo, hazirda Yaponiya enerji sektorunda yaranan
vaziyyato tabii, ekoloji, siyasi ham iqtisadi, ham do geyri-iqtisadi amillor tosir gostarir.

Asagida Beynolxalq Enerji Agentliyi molumatlar1 osasinda miisllif torafindon hazirlanmis boyiik
iyirmilik 6lkolorinds yanacag-enerji balansi gostaricilorini ifado edon cadval 6z oksini tapmisdir:

Cadval 1. Boyuk iyirmilik - G20 6lkslorinds yanacag-enerji balansi gostaricilori (milyon ton nefto
ekvivalent).

Olkalor Istehsal Idxal Ixrac Istehlak
CXR 2525,0 511,0 -43,0 2894,0
ABS 1859,0 599,0 -271,0 2187,0
RF 1332,0 28,0 -593,0 757,0
Soudiyye Orbistani 625,0 16,9 -442.5 202,0
Kanada 435,0 72,3 -252,8 255,8
Hindistan 545,0 311,0 -68,0 788,0
Indoneziya 440,3 52,8 -279,0 213,6
Avstraliya 3448 50,5 -260,9 129,3
Braziliya 251,9 69,1 -35,5 281,7
Meksika 2175 48,8 -76,6 182,5
| PAHTEI

I 88 PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




E-ISSN: 2674-5224

VOLUME 13 ISSUE 02 2022

E-ISSN: 2674-5224

PAHTEI

REFEREED & REVIEWED JOURNAL

CAR 166,1 32,9 -54,6 140,0
Ingiltoro 109,3 165,6 -70,1 190,2
Argentina 75,2 13,6 -7,2 80,0
Tiirkiyo 30,3 93,8 -68,0 788,0
Yaponiya 27,2 454,7 -17,8 453,3
Koreya Respublikasi 43,5 289,3 -56,8 262,2
Avropa Ittifaqi 795,5 1444.6 -521,2 1635,7
AFR 119,7 246,0 -43,3 312,4
Italiya 34,7 149,3 -25,6 154,3
Fransa 134,0 153,0 -29,2 252,3

Cadval 1-don goriindiiyii kimi, biitiin Boytik iyirmilik - G20 6lkalorinin yanacaq-enerji balansinda
istehsal saholori movcuddur. Bununla bela, bu 6lkalor hamiligla enerji resurslarinin bu vo ya digor
novii lizro ixrac hoyata kegirirlor. Digor torofdon bolluga belo baxmadan homin 6lkolorin yanacag-
enerji balansinda idxal amilli ds yer alir.

Beloliklo, gqabaqcil diinya tocriibasinin tohlili asasinda enerji sektorunun birinci holgosindo milli
enerji sektorunda optimal infrastruktur kompleksinin formalasdirilmasinin istigamatlori kimi
sistem unifikasiyada ayirmaq olar: genis spektrdo davamli yeniloson enerji potensialinin
yaradilmasi, neftin, qazin vo digor enerji resurslarmin hasilati vo emalinin samaroliliyinin
artirilmasi, onun innovativ tochizatinin mohkomlondirilmasi, iqtisadiyyatin artan daxili tolobatinin
Odonilmasi vo ixracin tomin edilmasi zominindo yanacaq-energetika kompleksinin texnoloji
cohotdon yenilonmasi vo bu sferada enerjieffektivli strateji inkisaf modelino kegid edilmosi vo
nohayot yanacaq-enerji bazarinin genis liberallagdirilmas: iiclin yeni institutlar sisteminin
formalagdirilmasi vo miivafiq normativ-hiiquqi bazanin tokmillogdirilmasi.

Milli enerji sektorunun ikinci halgasindoa liberal bazar modelina kecid prinsiplori:
Elektroenergetika infrastruktur kompleksinin tokmillogdirilmosi  vo  yenidon toskilindo
istehlakgilara elektriklo tominat iizro keyfiyyotli xidmotin gostorilmosi miihiim vozifodir. Bunu
diqgoto alan bir sira dovlotlor elektroenergetika sahosindo tobii inhisara olan miinasibatlorini
yenidon nazordon kegirmoyo bagladilar vo bu istigamatdo rogabot elementlorine yol vermoni Ustln
tutdular. Belo vaziyyst iso inhisarlarin bdliinmasini, onlardan roqabot aparan sirkatlorin
ayrilmasimi vo sahoyo yeni miistoqil istirake¢ilarin girisini 6ziindo ehtiva edon liberal bazar
modelino kecidi, habelo biitovliikkde sahonin yeni strukturda formalagdirilmasini, hom do yeni
oyun gaydalarini labiid edirdi [11, 14].

Bunun ti¢lin bir sira zoruri normalar ayri-ayr1 dovlstlorin qanunvericiliyinde nazards tutulmus ve
sonradan daha da tokmillagdirilmisdir. Bu iso naticads bazi 6lkalords giymatlorin talab vo toklif
osasinda miioyyan edildiyi sorbost elektrik enerjisi bazarmin yaranmasina gotirib ¢ixartds. ilk dofo
olaraq rogabotli bazar 1990-c1 ildo Bdoyiik Britaniyada, topdansatis elektrik enerjisi bazarinda
mohdudiyyatsiz rogabat rejimi iso 1991-ci ildo Norvecds totbiq olunmusdur. Qeyd olunmalidir ki,
istirakeilara aciq sokildo toskil edilon bazarlardan konarda ticarot etmoyo icazonin verilmosi ilo
simal Olkelarindo elektroenergetika sektorunda aparilan islahatlar Boyilik Britaniyadan forqlonir.
Bu yanagsma iso kommersiya baximindan daha ¢ox inkisaf etmis Norveg¢ bazari iiglin birja
ticaratindon xeyli iistiin olmugdur. Bels ki, ikitorafli ticarat miiqavilelorin daha ¢ox c¢evikliyini
tomin edir [16].

Apardigimiz tohlillor ¢evrasindon elektroenergetika sektorunda inkisaf ssenarilorine baxdiqda,
gardas Tiirkiyonin miivafiq perspektivlori vo bu perspektivlor zominindo model sistemin
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doyayarlondirilmasi do zaruri hesab olunmalidir. Bels ki, Beynolxalq Enerji Agentliyinin (BEA)
prognozlarina goro yaxin onillikdo Tirkiyado enerji istehlaki iki dofo artacaqdir. Bununla belo,
elektrik enerjising tolobatin artimi iso daha da siiratli templorde olacaqdir. Bunun iiciin isa Tiirkiyo
prognozlasdirilan tolob soviyyasine ¢atmagq liclin 6z enerji infrastrukturunu ohomiyyotli doracado
investisiyalagdirmalidir. Bu xiisuson daha ¢ox potensialli olan BOEM sferasini ohato etmoalidir. O
da vurgulanmalidir ki, Tirkiyo 1500 MVt geotermal enerji potensiali ilo Avropada birinci,
diinyada iso yeddinci yerdadir. O, homginin ABS, Cin Xalq Respublikasi (CXR), Almaniya
Federativ Respublikasi (AFR) vo Braziliya ilo birlikdo gilinos enerjisi giiciino malik bes 6lko
siyahisinda da yer alir. Olkonin giinos enerjisi potensiali tagribon 39 min MVt, biokiitlo vo
hidroenergetika potensiali iso miivafiq olaraq 16 min vo 7 min MVt togkil edir. Bundan olava, o,
114,2 min MVt olmaqla Avropanin on boyiik kiilok enerjisi potensiallarindan birina do sahibdir.
BEA-nin molumatima goro, kiilok enerjisi layiholori topdansatis elektrik bazarlarinda gazinti
yanacaga osaslanan enerji layihalorino qars1 subsidiyalarla ugurla roqabet aparir. Bunlar iso bir
daha onu gostorir ki, Azorbaycanin inteqrasiya olundugu Tiirkiyo elektrik enerjisi bazarinda
prespektivlar igiin yetorli potensiallar mévcuddur [1, 8-10]. Bu yalniz elektrik enerjisinin satisi
bazarini deyil, hom do onun texnoloji istigamatlorini 6ziindo ehtiva edocokdir.

Elektroenergetika sektorunda RF-nin inkisaf ssenarilorino baxdiqda isa gororik ki, bu 06lka
miivafiq istiqgamotdo ¢ox nohong real potensiallara malikdir. Lakin bu demok deyildir ki, 6lkodo
bu sahados biitiin islor hallina qovusmusdur. Bunu nazars alaraq, RF-da enerji infrastrukturunun
inkisaf strategiyas1 programi perspektivlori 4 asas istiqgamati ohato edir [19]:

* Enerji effektivli vo innovativ inkisaf (Yaxin illords isiglandirma vo istilik xorclorini azaltmaq vo
otraf miihito vurulan ziyani azaltmagq ii¢ilin enerjiyo gonast edon texnologiyalarin axtarisina boytik
digqgat yetirilocokdir);

* Enerji resurslarinin istehsalinin miqyasinin artiritlmasi (Enerji oaldo etmok iigiin alternativ
monbolorin axtarigsina daha ¢ox diqqot yetirilmosi nozords tutulur vo bu istigamotds goriilon iglor
galacok nasillar {igiin enerji tohliikasizliyinin biindvrasini yaradir);

» Ohaliyo vo hiiquqi soxsloro xidmot gostoron sirkotlor {i¢iin rogabot miihitinin yaradilmasi
(Ragabatin olmamasi tariflorin vo digar pozuntularin artmasina gatirib ¢ixarir);

* Diinya enerji sistemino inteqrasiya (Xarici torofdaslarla daha six omokdasliq, homginin enerji
ixracinin yeni variantlarinin axtarisi nozords tutulur).

Enerji infrastrukturunun inkisaf imkanlarin1 qarsilamaq moqsadilo hékumot qarsidaki illords
igtisadiyyatin modelini doyisdirmoklo, ona uygun konsepsiya islomoyi vo strategiyalar
hazirlamag1 hodof tutur. Bunun ii¢lin iso xammal modelindon imtina edib resurs-innovativ inkigaf
vo enerjinin yenilonmaosi iiglin imkanlar tapmaq lazimdir. Bu vozifonin yerino yetirilmosi yeni
infrastruktur obyektlorinin tikintisino, eloco do movcud sistemlorin modernlagdirilmasine bdylik
sormayolorin qoyulmasini tolob edocokdir. Hazirlanmis konsepsiya hom do istehsal vo istilik
sistemlorinin enerji sorfiyyatinin azaldilmasma yo6nolib. Nozordo tutulur ki, enerji effektivliyi
Kanada va soyuq iqlimi olan digar 6lkalor saviyyasina ¢atdirtlacaqdir [16].

RF-da energetik inkisafi hom do yeni mavi yanacaq ndviina ¢evrilocok hidrogenls baglayirlar. Bu
sahado RF-nin fantastik iistiinliiklors malik oldugu qeyd edilir vo gostarilir ki, 2030-cu ilds 6lkado
hidrogen yanacaginin satigi 6-10 milyon ABS dollar1 arasi1 toroddiid edocok. Bu iso toqribon 40
milyard ABS dollarina borabor sorvot demokdir. RF miitoxassislori hesab edirlor ki, hidrogen
sonayesinin yaradilmasi, (istehsali, saxlamasi va naqli) 6lko qarsisinda dayanan on miirokkob
cagirislardan biridir. Ehtimallar belodir ki, RF-nin burada bir sey yaratmaq sansi vardir vo bu
istiqgamotda o birincilor sirasinda gedocokdir. ikinci inkisaf istiqgamati iso karbon tutma vo saxlama
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texnologiyalar1 ilo olagolondirilir. Hesab olunur ki, golocokdo bu istigamot nohong sonaye
saholorindon birino ¢evrilocokdir. Bu qazin, neftin, komiiriin yandirilmasi noticosindo yaranmis
COg2-nin geri qaytarilmast ils baglanilir [19].

Elektroenergetika sektorunda miiasir realliglar belodir ki, agilli sobokolor vo rogomsal okizlor
enerji sonayesinin inkisafin1 ndvbati soviyyays qaldirmaqdadir. Bu anonavi elektrik sobakalorinda
pozulmalar, nasazliglarla miisayiot olunan artan geri-adekvathiglarla baghdir. Bu nasazliglar on
minlarle insan1 isiqsiz qoyur vo milyardlarla dollar itkilora zomin olur. Belo sahalords isi yeni
texnologiyalar, rogomsallasdirma alotlori ilo optimallasdirmaq goroklidir. Bu optimalliq iso
pozulma riskini minimumlagdirmaga komok edir [3]. Bunlarla birlikdo homginin geyd olunur ki,
son onillikdo elektrik enerjisi sonayesinin transformasiya istiqamoti “Smart Grid” adli yeni
konsepsiyaya osaslanir. “Smart Grid” bu giin biitiin diinyada elektrik enerjisi sonayesinin
innovativ ¢evrilisi kimi sorh olunur.

Ragomsal okizli agilli gobaka “Smart Grid” ailosindon olan intellektual rogomsal yarimstansiya vo
texnologiyalardir. Belo elektrik  sobokalori  goalocoyin  enerji  komplekslorinin - asas
komponentloridir. Onlar adi elektrik sobokalorindon daha etibarli vo tohllkasizdirlor. Homginin
streso daha davamlidirlar, imtina vo ugursuzluq ehtimallar1 daha da azdir.

Ragomsal okizlor rageamsal diinya ils fiziki reallig1 six baglayan kiberfiziki sistem kimi Sonaye 4-
Un ganc texnologiyalarindan biridirlor [2, S. 17]. Onlar agilli sabakanin bir hissasi olaraq fealiyyat
gostaran istehsal obyektlorinin - elektrik stansiyalari, yarimstansiyalar, magistral sobakalor va s.
informasiya modellaridirlor. Ragomsal okizlor real obyektlorin virtual nusxslori olarag, enerji
sisteminin is prinsiplarini doyismoklo enerji sobokalorini daha somarali idara etmaya kémoak edir.
Osyalarm internetinin (fo7) vo siini intellektin inkisafi rogemsal okizlorin yaradilmasi
texnologiyasinin taraqgisi istigamotinds giiclii bir sigrayis yaratmisdir [4, S. 23-25, 17].
Innovasiyalar elektroenergetikan1 daha somoroli edorok, digor sonaye saholorinin do inkisafini
stimullasdirirlar. Yeni texnologiyalarin totbiqi insan hoyatinin keyfiyystini artirir va istehsalla
bagli xorclori azaltmaga komok edir. Yeni enerji texnologiyalar1 bu inkigaflarla mohdudlasmar.
Hazirda yeni BOEM sistemlorin axtarigi vo inkisafi da davam edir. Alimlor elektrik enerjisinin
simsiz Otliriilmosi lizro eksperimentlor aparirlar. Homginin elektroenergetikanin otraf miihito
manfi tosirlorinin azaldilmasina imkan veran texnologiyalarin yaradilmasi istigamatinds taraqqi
vo genis inkisaf vardir.

Bu sahado asagidakilar an perspektivlilor hesab olunur [7, 16]:

1. Osmotik stansiyalar: Bu yenilik diinya okeanlarinin tiilkonmoz ehtiyatlarinin enerjisindon
istifado etmoyo imkan verir. Burada enerji duzlu vo sirin suyu qarisdirmaqla alinir. Bu proses
yarimkegirici membranla ayrilmig bir rezervuarda bas verir. Sirin su anbarinda duzun az
konsentrasiyasi olmasi sobabindon mayelorin miibadilasi bag verir vo onun sayasinds tarazliq sldo
edilir. Proses noticosindo ikinci bolmodo tozyiq artir vo o elektrik enerjisi istehsal edon hidravlik
turbini igo salir. Osmotik stansiyalarin inkisafi suya ¢ixisi olan istonilon orazilordo (yalniz
caylarda deyil) ekoloji cohatdon tomiz elektrik enerjisi monbalarini totbiq etmoys imkan verir.
[lkin hesablamalara gora, bu yeniliyin potensiali 1600-1700 TVt/saat toskil edir ki, bu da diinya
lizra elektrik enerjisi istehlakinin 10%-no uygundur [16];

2. Is1q diodlar1 - Led sensorlar (LED): Digar isiglandirma monbalorinin enerji somoraliliyi, ekoloji
vo is1qotiirma keyfiyyotliliyi ilo forglonorok, bir ¢ox {istiinliikloro malikdir. Belo isiglandirma
manbalari zararli maddalor buraxmir. Onlarin is1qotiirmasi 120-150 liimen/Vatt togkil edir ki, bu
da maksimum gostoricidir. Digor torofdon onlar 50 min saat togkil edon xidmot miiddsti
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gostoricilori ilo do forglonirlor. LED isiqlandirmaya mobil tatbiqlordon istifads ilo nazarst edilo
bilor, radiasiya emissiyasinin rongini vo digor bu kimi parametrlori doyisdirmok olar. Miiasir
isiglandirma monbaolori sabit coroyanla igloyir. Bunun sayasinds igigin titromosi istisna edilir.
Lakin indi bu istigamotdo doyison coroyanin istifadosi ilo bagl todqiqatlar genislondirilir. Bu
totbiq iso istehlak giiciiniin azaldilmasina imkan yaradir. Diinya bazarinda LED isiqlandirmanin
osas satisini (toxminon 60%) Yaponiya vo Conubi Koreya sirkotlori tomin edir. Avropa
istehsalcilarindan bu istigmatds yeniliklori Philips sirksti niimayis etdirir. [16];

3. Soyugq sintezin reaksiyasi: Metod 2010-cu ildo Italyan alimlori torofindon islonmis vo “E-Cat”
reaktorunda nikel vo hidrogen arasinda qarsiligli olage sabobindon enerji monboyinin
yaradilmasina osaslanir. Reaksiya sonrasi mis do yaranir. “E-Cat”-in foaliyyot prinsipi LENR
(low-energy nuclear reactions) asag: enerji niivo reaksiyasi texnologiyasia asaslanir. Islomoni
aparanlarin hesablamalarina goro, 1000 kVt giicii olan avtonom reaktor yarim il orzindo 10 kq
nikel vo 18 kq hidrogen istehlak edir. “E-Cat” istehsali qurgularin igo salinmasi Amerika
energetikas1 torofindon ABS orazisindo tomin olunacaqdir. Islomo bazarda goriindiikds,
istehlakeilar 6z ehtiyaclar ii¢lin reaktoru icaroys gotiira bilocoklor. Bir “E-Cat” qiymati 400-500
ABS dollar1 togkil edocokdir [16];

4. Istilik nasosu: Istilik enerjisini bir monbadon istehlakgiya otiiron bir cihazdir. Homiso
gordiiylimiiz istinin bir cismdon soyuq cismo kogiirmosindon forqli olaraq, istilik nasosunda
proseslor oks istiqgamotda bas verir. Istilik nasosunun islomosi ii¢iin xarici enerji monboyi tolob
olunur. On ¢ox yayilmis istilik nasosunun konstruksiyas1 kompressor, istilik genislondirici klapan,
buxarlandirict vo kondensatordan ibarst olur. Bu komponentlorin igorisinde dovr eden istilik
dasiyicist  “soyuducu agent” (refrigerant) adlanir. Soyuducular vo Kkondisionerlor istilik
nasoslarmin moshur niimunoloridir. Istilik nasoslar1 hom istilik, hom do soyutma iigiin istifada
edilo bilor. BEA-nin prognozlarina goro, istilik nasoslar1 2050-ci ilo qodor Iqtisadi ©®mokdasliq vo
Inkisaf Toskilat1 - OECD olkalarinds istilik enerjisi tolobatinin 30%-ni tomin edocaklar. Istilik
nasoslar1 konsepsiyasi holo 1852-ci ildo gérkomli ingilis fiziki vo miihondisi, lord Kelvin William
Tomson (1824-1907) torafindon islonib hazirlanmis vo Avstriya miihondisi Peter Ritter von
Rittinger (1811-1872) torafindon daha da tokmillasdirilmisdir. 1940-c1 illords iso istilik nasosu
haddindon artiq somoraliliyi ilo taninmaga baslamisdir. Lakin ona real ehtiyac 1973-cii ilds
miidhis imumdiinya neft bohranindan sonra yaranmisdir [10].

Elektrik enerjisi sahasinds perspektivli yeniliklor arasinda asagidakilar da forqlondirilir [16, 17]:

* Mayelosdirilmis neft gazlarindan istifado edon istilik stansiyalar1 (yenilik ugurla sinaqdan
kegirilmis vo effektivliyi siibut edilmisdir);

* Atmosfer enerjisi miihondisliyi (Braziliyali alimlor miioyyon ediblor ki, riitubotli havada kigik
yiiklii hissaciklor var. Metallardan istifads ederok yiik toplanaraq elektrik enerjisi istehsal edilo
bilar. Bu yenilik riitubatli iqlimi olan 6lkalorin enerji sektorunda inkisaf perspektivino malikdir);

» Magnitomexanik giic giiclondiricisi (texnologiyani tortib edonlor elektrik miihorrikinin isini
stirotlondirmok ii¢lin Yerin maqnit sahasindon istifads etmak iisulunu tapdiqlarini deyirlar).

Biitiin bunlar1 nozordo tutaraq, Azorbaycan Respublikasinda da biitovliikdo enerji sektorunda, o
climlodon elektroenergetika sahoasindo koklii islahatlar aparilir [11]. Yeni normativ-hiiquqi baza vo
tonzimlomo sistemi formalasir, sahonin strukturu doyisir. Todricon rogabotqabiliyyetli elektrik
enerjisi bazart formalagir. Elektroenergetika sektoru oksor inkisaf etmis Olkolordo sortlonon
ekosivil vo rogomsal sistemlor soviyyoesindo qorarlasir vo miiasir iqtisadiyyatin sortlorino
uygunlasdirilmasi daha da darinlosir. Olkonin elektroenerji potensalindan istifade diversifikasiya
olunur, regionlarin vo morkoz Bakinin elektrik enerjisi ilo tominatinin avtonomlasdirilmasi
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dorinlosir. Enerji sektorunda ¢alisan insanlarin maddi durumu daim yaxsilagdirilir. Hazirda enerji
sektorunda elektrik enerjisi vo qaz tochizati iizra 6 milyona yaxin (elektrik enerji 2,9 milyon, gaz
tochizati 2,8 milyon) abonento xidmat gostarilir [1, 8].
Asagidaki codvoldo Azorbaycanin enerji sektorunda vo onun aparici strukturlarinda iqtisadi
voziyyati saciyyalondiron gostoricilor oksini tapmigdir:

Cadval 2. Azarbaycanin enerji sektorunu saciyyalondiran asas gastaricilor sistemi [12, 13]

Ne Gostaricilar Olgii vahidi Fakt 2021
1 Umumi daxili mohsul - UDM mird. m 92,9
2 UDM-ds iimumi sonayenin pay1 mird. m. / % 39,5/425
3 UDM-ds enerji sektorunun pay1 mird. m. [ % 36,1/38,9
4 UDM-ds elektroenergetikanin pay1 mird.n. [ % 10/1,1
5 Biidcodo neftin pay1 1 barel (18=1,7m) $ 40,0
6 Neft hasilati min ton 34,6
7 Qaz hasilati mird. m* 43,9
8 Elektrik enerjisi istehsali mird. kVt/s 27,9
9 Respublikada biitiin sonayeds galisan isgilor min nafor 216,2
10 Enerji sektorunda ¢alisan is¢i say1 min nafor 66,6
11 SOCAR-da ¢aligan is¢i say1 min nafor 49
12 “Azorenerji” ASC-do galisan is¢i say1 nafor 6260
13 “Azorisiq” ASC-do calisan is¢i say1 nafor 11332
14 Respublika izro orta omok haqqi m 724,1
15 Respublikada biitiin sonaye tizro orta amok haqqi m 1056,3
16 Enerji sektorunda orta amok haqqi m 766,7
17 SOCAR-da orta omok haqqi m 1329,0
18 “Azorenerji” ASC-do orta omok haqqi m 806,0
19 “Azorisiq” ASC-do orta omok haqqi m 674,0

Cadvol 2-don goriindiiyii kimi, 6lko UDM-indo enerji sektorunun pay1 yiiksok olaraq qalir. Belo
voziyyat anonavi neft 6lkesi olan Azarbaycan Respublikasi {igiin adekvat sayilmalidir. Bundan
basqga, enerji sektoru mosgullugun tominatinda da 6zslliyini saxlayir vo homg¢inin amok haqqu,
erqonomik voziyyat, yliksak texnologiyalarin totbiqi, roqemsallasma kimi innovasiyalarin genis
totbiq olundugu milli igtisadiyyatin 6nomli saholori sirasinda durmaqda davam edir. Bununla belo,
timumi inkisaf meyillori bi¢cimli olaraq, har il geyri-neft sektorunda da iralilayiglori tomin edir.

Milli enerji sektorunun inkisafi haqqinda danisdigda burada hor il tokmillogdirilon vo mitaraqgi
diinya tacriibasine asaslanaraqg mitomadi davam etdirilon islahatlar strategiyasinin effektlori do bir
daha vurgulanmalidir. Burada yeni inkisafi siiratlondiron, institusional sistem quruculugu,
soffafligi va istehlak¢r momnunlugunu tomin edon ganunvericilik bazasinin tokmillosdirilmasi bu
effektivliya zomin yaradan osas prioritetlordondir. Bu sirada enerji resurslarindan effektiv
istifadonin tomin olunmasi, istirak¢ilarin arasindaki miinasibotlorin  tonzimlonmasi, enerji
resurslarindan istifadonin mdasir tolob vo standartlara uygunlasdirilmas: {igiin hiiquqi osaslar
yaratmagla kokli dayisikliklori tacassiim etdiran “Enerji resurslarindan somarali istifads va enerji
effektivliyi haqqinda” ganun 6n plana ¢ixir. Onun genis totbiqgi ilo elektroenergetika sektorunda
liberal bazar modelino osasli kegid tomin olunacaq, iqtisadiyyatin inkisafi yeni templorlo
iraliloyacokdir. Yeni realliglar multiplikativ effektdo milli enerji bazarin1 daha agiq vo daha tokmil
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edocok, soffafligi artiracaq, haqgsiz rogabotin aradan qaldirilmasina, resurslarin qonaatli
boliisdiirilmasine yeni zominlor yaradacaqdir. Homin Qanunla tetbigini tapacaq enerji auditi,
enerji menecmenti vo enerji somaraliliyi kimi yeni xidmat va sistemlaorin formalasdirilmas: hoyat
keyfiyyatini daha da artiracaq, ¢oxsayli yeni sahovi is yerlorinin agilmasi ilo moasgulluq tominatini
yuksaldacokdir.

Asagida “Enerji resurslarindan somorali istifado vo enerji effektivliyi haqqinda” Azorbaycan
Respublikasinin Qanunun talablarindon irali garok aparilan tahlil vo aragdirmalar asasinda miiallif
torofindon hazirlanmis milli elektroenergetika sisteminin liberal bazar modelino kecidini oks
etdiran sxem togdim olunur:

Mévcud durum Perspektiv

I marhoala (/-2 il)
Sokil 1.

(Enerji Masalalarin
Tanzimlama Agentliyi)

Istehsal
(IES va SES-1ar)

Bazar
operatoru

v

Otiirmo - Naql Diviat
(110/220/330/500 Topdansatis i (topdansatiy)
kVi-lug sabaka)
II moarhoala (3-5 il)

Paylama
(110/35/10/6/0,4 kVi-lug sabaka)

Tachizat
(parakanda satis)

III moarhoala (5 ildan sonra)
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Azarbaycan Respublikasinda elektroenergetika sisteminin liberal bazar modelino kecidinin
sxematik qurulusu: Olkonin elektroenergetika sisteminin liberal bazar modelino
transformasiyasini bir daha oks etdiron Sokil 1-don goriiniir ki, elektrik enerjisi istehsalgilar
sorbostlogo bilor. Bununla bels, bazar operatoru vo morkozi dispetger idaroetmosi dovlotin
stratejilori olaraq onun alinds qalacaqdir. Bu realliq biitiin xalis bazar iqtisadiyyati modelinda
iroliloyon ddvlotlors do aid edilir. Paylayici sistemin vo tochizatgilarin (satis sektoru) iso dovlot vo
0zal sistemdo olmasi istisna edilmir. Bagqa sozlo bu sfera 6zal sektor iigiin agilir. Onlar bu
sistemdon miimkiin son hoddo qodor yararlana bilorlor. Olbotto biitiin bu islor morhalali sokildo
hoyata kecirilmolidir. Homin isloro start verildiyini nozoro aldigda vo onlar planauygun
irolilodikdo bu zaman qotiyyatlo demok olar ki, tam naticolor 5-7 il aras1 gozlonilo bilor. Bir daha
geyd olunur ki, bu proseslor Azorbaycan Respublikasi Prezidentinin energetika sektorunda
islahatlarin stirotlondirilmasi haqqinda 2019-cu il Soroncamindan irali golir vo homin Soroncam
osasinda hazirlanmis “Enerji resurslarindan somorsli istifado vo enerji effektivliyi haqqinda”
Azorbaycan Respublikasinin  Qanununun middoalarimi  oks etdirir [14]. Bununla bels,
perspektivlor analoji modelin qaz tochizati sistemindo do totbiqini qaginilmaz edir. Biitiin bunlar
tokmillogdirilmokdo olan Azorbaycan Respublikasinin “Qaz tochizati haqqinda” Qanununda da
oksini tapacaqdir. Belo oldugu toqdirde Sokil 1-ds oks etdirilon modeli qaz tachizati sistemina do
proyekso etmok olar. Bu zaman sorti olaraq istehsalgilart SOCAR-in miivafiq qurumlarni,
tochizahgilar1 iso “Azoriqaz” IB ovozloys bilor. Eyni proseslori miiddot baximindan da
eynilosdirmak olar.

Milli enerji sektoru va onun infrastruktur kompleksinda oliqopolik sistem transformasiyasi:
Milli enerji sektorunun hor iki holgesinde inkisafin yeni hodoflori vo optimal infrastruktur
kompleksinin formalasdirilmasi istiqgamotlori zominindo apardigimiz tohlil iimumilikdo onun vo
genis torkib hissasi olan YEK sisteminin qabaqcil diinya tocriibasine asaslanan miitoraqqi model
quruculugunu sortlondirir. Bu tocriiba gostorir ki, tobii enerji resurslarina malik gabaqcil bazar
iqtisadiyyat1 yoniimlii 6lkelorde YEK sisteminin 6zii do dovlatin strateji maraqglart ¢argivasinda
liberal modeldo inkisaf etdirilmolidir. Bu koskin inhisar¢ilig1 tocrid edon prinsiplor zominindo
qurulmalidir. Bu iso milkommal rogabati tomin edon oliqopolik bazar modelidir.

Oligopoliya godim yunan OAiyog - azsayli vo mwAéw satiram, ticarot edirom sozlorinin
birlogdirilmasi kontekstinde bazarda qiymaotlora va istehlak¢1 davranigina boyiik tosir gdstoran az
sayda iri saticilarin oldugu geyri-miikkommaol rogabot variantlarindan biri kimi ¢ixis edir. Bu
realligla yanasi bazarda digor kicik saticilarin da olmasi istisna edilmoz. Yoni, oliqopoliya
miloyyon mal vo ya xidmotlor bazarinda onun osas hissosinin 6z aralarinda az sayda iri
istehsalgilar torafindon boliindiiyii vaziyyatini oks etdirir. Oliqopoliyanin diopoliya (2 istirakgt),
six oliqopoliya (3-8 istirakg¢t) vo bosaldilmis oliqopoliya (9-24 istirakg¢r) novlari forqlondirilir [5].

Oliqopoliyalar milli bazarlarda vo yerli saviyyado movcuddur. Onlarin baslica farglondirici
xususiyyati istirak¢ilarinin yiiksok saviyyads qarsiligli asililigi vo bazar payinin kaskin artmasi ilo
xarakterikdir. Elmi Todgigat, Tocriibs Konstruktor Islori (ETTKI) foal maliyyalosdirilmasi,
giymatsiz ragabatin kaskin artmasi ilo bazar differensasiyasina sabab olma, ¢oxistigamatlilik onun
miusbat toraflori kimi saciyyalondirilir. Bununla belo o, manfi effektlordon do azad deyildir. Bu
siraya inhisarlardan kigik olduglarindan miqyas effektino nail ola bilmomoalori, sovdslogsma
imkanlarindan istifado edarok 6ziinii sirf inhisar¢1 kimi aparma ehtimali vo daha yuksak xarclori
yuksak giymatlorlo kompensasiya edorok 6z potensialini tam reallasdirmaga ¢alismamalar (X-
somaralilik: faktiki xarclor ilo orta mocmu xarclar arasindaki farg) kimi monfi cohotlor qatilir [6].
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Oligopoliya niimunaleri sirasina daha ¢ox maliyys baximindan baha basa golon vo texnoloji
saholor - enerji sektoru, toyyaro istehsali, gomigayirma, yliksok texnologiyalar sferasi aid edilir.
Qlobal miqyasda taninmis oliqopolist sirkotlor kimi sornisin toyyaralarinin istehsalgilar1 (Boeing
vo Airbus), fordi kompiiter prosessorlari sonayegilori (Intel vo AMD), media (13 on bdyiik
korporasiya), audit biznesi (PWC, KPMG, Deloitte Touche Tohmatsu va Ernst & Young), reyting
agentliklori (Standard & Poor's, Moody's vo Fitch Ratings) va s. ¢ixis edirlor. Belo 6zollik neft
sonayesinin oligopolist xarakterli RF vo Norve¢ kimi 6lkolora do xasdir [5].

Aparilan tohlil vo qiymstlondirmelorden irali galorok, asagida miisllif islomasinds milli enerji sektorunda
optimal infrastruktur kompleksinin yeni - oliqopolik bazar model toqdim olunur:

>

Enerji sektoru Daovlat tanzimlayici Organ
J == vt 4

Yy

Karbohidrogen hasilat1 va istismari

! bey

Danizda Neft TMK Quruda Neft Sirkati
|
¥ v L] v
Neft-qaz kimya | | Neft-qaz hasilati va emah Qaz xammalh il3
sanayesi ll islayan miiassisalar
L 4 r
Elektroenergetika [«— YEK i | ot Tl v3
tachizati
(I | = T
Elektrik stansiyalari Neft masullar Qaz Magistral
saxlama anbarlar saxlama |[«» qaz
v ll anbarlar kamorlari
SES $ I
1l Yanacaq Doldurma
tEs BOEM Stansiyalan Qaz tachizati iizra
,l Morkazi Dispetcer
Elektrik enerjisi iizra [ |  Elektrik enerjisi iizra o —
Morkazi Dispetcer otiiriicii sistem operatoru operatoru
| Yy
Y ¥ y Qaz
Elektrik enerjisi \_. Elektrik enerjisi paylayicilar
bazari operatoru | paylayicilar:
Qaz
3 Doldurma
Yasil enerji (ev tasarriifatlari va digar obyektlar) Stansiyalari

Sakil 2. Azarbaycan Respublikasinin enerji sektorunda oliqopolik bazar formali optimal
infrastruktur kompleksinin modeli.
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Sokil 2-do gostorilon milli enerji sektorunda oliqopolik bazar formali optimal infrastruktur
kompleksinin modeli daha genis interpretasiyada togdim olunur:

Beloalikloa, diinya ¢apinda gedon inkisaf meyillori, habelo respublikada enerji sektorunda aparilan
islahatlar konsepsiyasi bu ¢evrado yeni sistem transformasiyasini zoruri edir. Miisllif togdimatinda
153 bu Sakil 2-ds 6z oksini tapmugdir.

Noatica: Milli enerji sektorunda optimal infrastruktur kompleksinin formalasdirilmasi istigamatlori
tizro apardigimiz tohlil vo qiymotlondirmalor bir versiya olaraq milli enerji sektorunda optimal
infrastruktur kompleksinin oliqopolik bazar modelindo formalagdirilmasini asasl edir. Bu model
asagidaki sitem elementlori 6ziindo ehiva edir:

1.SOCAR-m strukturundan quru yataglarn idaroedilmosi (“Azneft” IB) vo qaz tochizati
(“Azoriqaz” IB) toskilatlar: ¢ixarilir.

1.1.SOCAR donizds neft yataglarinin istismarini hoyata kegiron TMK kimi foaliyyotini davam
etdirorok strukturunda homginin, Heydor Oliyev adina Baki Neft Emal1 Zavodunu, Heydor Oliyev
adma Baki Deorin Oziillor Zavodunu, digor zoruri xidmot istehsallarini, 6lko xaricindoki
kapitallarin1 vo habelo miivatiq YDS-lori saxlayir. Bu siraya Baki Gomigayirma Zavodunu da
daxil etmok olar. Lakin bazar ganunlart ilo ¢ixis etdikdo onun liberallagsmasina, asas sohmlori
dovloto moxsus olmagla miistorok investor torofindon idaro edilmosi mosalasine do baxila bilor.
Homginin belo baxis bucagina Baki Ali Neft Moktobinin sorbostlogsmasini daxil etmok olar.
Bununla belo, bir sira neft-qaz TMK-larinin miiasir funksiyalarina daxil olan BOEM strategiyasi
da SOCAR-1n novbati faaliyyatlorinda yer ala bilor. Bunu ilk 6nzo Xozor donizinin biitiin ¢evrada
BOEM potensiali ilo baglamaq olar;

2.“Azneft” IB-nin osasinda quru saholordo neft-qaz sonayesinin axtaris-kosfiyyatdan YDS-dok
idaro etmosini hoyata kegiron dovlot-6zal omokdasliginda ayrica neft-qaz hasilat¢ist konserni
yaradilir. Konsern ham do hasilati bitmis madon orazilorinin bir qisminin enerji fermalarina
(giinas, kiilok, hidrogen, tezyetison bitki vo agaz okmoko etonol istehsali) transformasiyasi ilo
BOEM strategiyasini da hoyata kegirir;

3.“Azoriqaz” IB qazin qobulu, tomizlonmesi, emali, saxlanmasi, tochizati, son istehlakgilara
mohsul buraxilisini hayata keciran saquli inteqrasiya olunan ayrica dovlst sirkoti kimi tasis edilir.
Buraya “Azoriqaz” IB-nin 6z, SOCAR-dan gaz saxlama anbarlar1 (“Azneft” IB), magistral gaz
komorlari, Qaz Emali Zavodu, birbasa qaz xammali ilo igloyon miiassisalor - karbamid (“SOCAR
karbamid”) vo metanol (“SOCAR Methanol” MMC) zavodlar1 daxil edilir. Qaz paylama sahasi
tam va ya qismon 6zollosdirilir;

4 “Azorkimya” IB-nin do miistoqillosdirilmosi ayrica qiymotlondirilorak hall oluna bilar. Hor iki
halda polimer istehsalin1 hayata kegiron “SOCAR Polimer” zavodunun onun tabeliyina verilmasi
mogqsadouygun sayilir. Birlik strukturunda gismon 6zollogsmonin aparilmasi vo miioyyon saholorin
“Risk Xidmoti Sazisi” (minimum kompensasiya zomanoti ilo miiqavilo. Podratgiya idaroetmoyo
verilon obyekt lizro miixtolif glizost vo imtiyazlarin totbiqi ilo risklori azaldir) niimunasine uygun
olaraq idaraetmoyo verilmosi do istisna olunmur;

5.Elektroenergetika sektoru aparilan islahatlara uygun olaraq liberal bazar modelins kecid edir:
5.1.Elektrik Stansiyalar1 ilkin morholodo ddvlotin nozoratindo qalir. Dovlotin  strateji
funksionallig1 nazara alinaraq, nisbaton kicik ES-lordon baslamagqla, stansiyalar sort investisiya
miiqavilolori osasinda miistoqil vo qarisiq idaroetmoya verilo vo ya tam 6zollosdirilmoya ¢ixarila
bilar;
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5.2.“Azorenerji” ASC-don ayrilaraq dovlstin tam nazaratinds olan yiiksok gorginlikli EVX-lorini
ehtiva edon “Elektrik enerjisi lizro Gtiiriicii sistem operatoru” togkilat1 yaradilir;

5.3.Enerji sistemdao elektrik enerjisinin topdansatis proseslorini hoyata kegiron, ayrica dovlstin tam
nozaratindo olan “Elektrik enerjisi {izro bazar operatoru” togkilati tosis edilir;

5.4.Elektrik enerjisinin paylayict soboko sisteminds tam vo ya qgismon 0Ozsllogdirmo hoyata
kecirilir;

5.5.Ev tosorriifatlarinda vo diger obyektlords yasil enerji konsepsiyasi osasinda fordi BOEM
sistemlorindon istifadoys kegid edilir;

5.6.Biitlin hallarda enerji sistemin asas struktur komponentlari dovloto moxsus “Elektrik enerjisi
iizro morkozi dispetger” montogosindo sort idars olunur.

6.YEK-do dovloto monsub regional neft mohsullar1 saxlama anbarlart sistemlori dovlst-6zal
torofdasliginda tokmillogdirilir. YDS-lor miilkiyyot monsubiyyatine uygun foaliyyot gostorirlor.
Milli enerji sektorunda optimal infrastruktur kompleksinin formalagdirilmas: istigamatlori iizra
apardigimiz tohlillorin noticolori bir daha gostorir ki, respublikada bu sahodo liberal bazar
modelino osashi kecid edilmolidir. Tobii inhisargiliq diversifikasiya olunmali, milli enerji
sektorunda daha optimal infrastruktur kompleksi formalasdirilmalidir. Bu yeni infrastruktur
kompleksi modeli an oliqopolik ¢evrads on miitoraqqi diinya tocriibasinin nailiyyatlorini 6ziindo
oks etdirmolidir. Burada optimalligla tosir gostoron tobii, ekoloji, siyasi, iqtisadi amillor nozoro
alinmall, tarif, vergi sistemi tokmillogdirilmali, enerji sektorunda ndvbati inkisaf morholosi dovlot-
0zal partnyorlugu ¢orgivasindo davamli stimullagdirma tapmalidir. Nozora alinmalidir ki, enerji
infrastruktur qurulucugunun miixtolif modellordo davam etmosino baxmayaraq, bu inkisafda
mohsuldar qiivvolorin artim tosiri homiso dominantdir. Bu, iqtisadiyyatin biitiin saholorinin
inkisaft vo yerlosdirilmosindo infrastrukturun rolu ilo olagodardir. Bununla belo, enerji
infrastrukturunun inkisafinin miqyasinin miioyyan orazi hiidudlar1 daxilinds enerji mohsullarina
vo onlarin xidmatlaring olan tolobatdan asililig1 da yaddan ¢ixarilmamalidir.
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AREA DISTRIBUTION OF GAS SHOW (METHANE AND THE SUM OF
HEAVY HYDROCARBONS) INTENSITY IN THE DEEPWATER PART OF
THE SOUTH CASPIAN
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ABSTRACT

Geological structure of the Southen Caspian testifies to the possibility of significant volumes of
gas. In this regard there occurred a necessity in the study of the Southen Caspian in order to
distinguish zones of gas accumulation by area.

The aim of the research is to study hydrocarbon gases intensity distribution by area, as well as to
determine gas generation zones.

The study also used gas survey data (1282 gas samples) acquired within the Southern Caspian, as
well as data from geological and geophysical studies and other materials. The data were
interpreted using the Kingdom Suite 2017 licensed software package.

Research methods are based on interpretation of chemical composition of hydrocarbon gases of
the Southern Caspian. Maps of the methane, ethane, propane, butane, iso-, normal pentane were
compiled for gas generation assessment within upper part of the section. The Bakhar field is
characterized by a relatively low concentration of methane from 5,37x10™ to 152944x10™ %
(average 9109,0354x10™ %). The Shah Deniz oil and gas field is characterized by the maximum
values from 4,6200x10™* to 367,840x10 % (average of 85,572,3x10™ %).

The results of gas surveys within the deep water part of the South Caspian showed that gas
generation is characteristic of this zone with two predominant components: methane and ethane.
Intensive yields of methane homologs were established only in a number of zones near the struc-
tures D-12, D-13, D-15, D-19, D-29, D-66, D-71, Guneshli, and Chirag. For other zones, the
intensity of their occurrence is minimal. Thus, it can be expected that gas hydrates bearing
methane homologs will be established in the zones of structures D-12, D-13, D-15, D-19, D-29,
D-66, and D-71.

Analysis of the gas-geochemical material shows that Anthropogene-Pliocene deposits are
characterized by widespread intense hydrocarbon gas seeps, the activity of which varies
depending on the territorial affiliation. Hydrocarbon gases that form in the diagenetic zone are
present in sufficient volumes and can create crystallization sites. The formed gas hydrates cement
marine sediments, making them practically impermeable to hydrocarbon gases. This significantly
limits the diffusion dispersion of gas hydrocarbons and contributes to their retention. Another
important factor is the increase in gas hydrates in stability zones. This is due to the influx of
significant volumes of gas hydrates from the under lying sediments into stability zones. The
substrate sediments are underlying Pliocene-Quaternary deposits.

Results of hydrocarbon gases intensity distribution study can be applied for evaluation of a role of
gas in the near surface layers of the geosphere, especially with regard to their possible impact on
the ecology of the Caspian Sea region and gas hydrates.

Keywords: Gas survey, South Caspian, faults, mud volcanoes, gas content.
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XULASO

Conubi Xozor sahasindo qaz planaalmanin 1280 sayda niimuns {izro malumatlarindan istifado
edilmisdir. Darinsulu hisso 396 niimuns ilo xarakterizo olunur.

Conubi Xozorin Azorbaycan sektorunun dorinsulu hissasi hiidudunda qaz planaalmasi molu-
matlarma goro osason metan qazinin, hom do metanin homologlarinin algaq vo yiiksok gostoricili
saholari ilo xarakterizo olunan zonalar miioyyan edilmisdir. Sahs iizra qaz tozahiiriiniin intensivli-
yinin doyismosinin analizindon va geoloji soraitdon asili olaraq miioyyan edilmisdir ki, palgiq
vulkanlar1 vo yariglar karbohidrogenlorin miqrasiyast iigiin alverisli yoldur vo Conubi Xozarin
dorindo yatan ¢okiintiilorinin geoloji soraitini vo generasiya potensialini oks etdirir.

Acar sozlar: geokimya, karbohidrogen qazlari, gaz planaalmasi, Conubi Xozar sahasi.

Giris: Isin yerino yetirilmosi iigiin elmi jurnal vo hesabatlarda nosr edilmis xeyli hocmdo
molumatlar aragdirilmisdir [1-8]. Conubi Xozor sahosindo qaz planaalmanin 1280 sayda niimuno
tizro moalumatlarindan istifado edilmigdir. Darinsulu hisso 396 niimuns ilo xarakterizo olunur.
Faktiki molumatlar tokco bir yatagi yox, Conubi Xozor sahosindo xeyli sahoni ohato edon qaz
konsentrasiyasinin torkibinin iimumi doyismasini qiymatlondirmoys imkan vermisdir.

Mbaqsad: Conubi Xozorin dorinsulu hissoesi hiidudunda qaz planaalmasinin naticasine daqiq
baxilmisdir (sok.1, 2). Belo ki, gqaz planaalmasi Mogal (D-38) strukturunda palgiq vulkanlari
zonalarini, hom do D-5, D-4 strukturlarinda vo D-18, D-40 vo Zofor (D-9) strukturlarinin simal
hissosini ohato edirdi. Naxcivan (D-3) strukturunun simal hissosindoki dairovi anomaliya palgiq
vulkan1 zonasinda mioyyan edilmisdir. D-71, Araz (D-19), Alov (D-15), Sorq (D-13), D-12
strukturlarinin vo onlara bitisik zonalarin naticalori do analiz edilmisdir.

Metodlar: Conubi Xozorin dorinsulu hissasi hiidudunda metanin tozahiiriiniin intensivliyi mo-
lumatlarina gora tortib edilmis xaritada (sok.1, 2) asason xaritonin canub va simali-qarb hissasinda
toplanmis {i¢ osas zonani ayirmaq olar. D-12, D-13 (Sorq), D-15 (Alov) va s. strukturlarinda
yiiksok gostaricilorin intensivliyi miioyyan edilmigdir. Bu zonada miioyyan edilmis qazin ¢ixma
intensivliyi vo yariqlar ilo doqiq qarsiliglh alaqgo iizo ¢ixir.

Yariga bitisik zonalarda, basqa zonalarla miiqayisade metanin tozahiir intensivliyi daha ytliksokdir.
Qeyd etmok lazimdir ki, metan, etan vo basqa qaz komponentlorinin ¢ixiglar1 arasinda miioyyon
garsiligl alage miisahids edilir. Bels ki, metanin konsentrasiyasinin artmasi ilo basqa komponent-
lorin do gdstaricilorinin artmasi bag verir. Oxsar tendensiya seysmik molumatlara goro palgiq vul-
kanlar1 yaxinliginda qaz tozahiirlorinin intensivliyinin analizi zamani1 da miisahids edilir. Xozorin
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conub hissasinda D-26 strukturu yaninda tam bir seriya pal¢iq vulkanlar1 miisyyon edilmisdir.
Bundan basqa, pal¢iq vulkanlarina bitisik zonalar yariqlarla miirokkoblogsmisdir. Burada metanin

¢ixma intensivliyi 58080x10* %-dir.
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Sakil 1. Qaz planaalmas1 molumatlarina osason, 6yronilon Conubi Xozor sahslorinin yerlosmo
xoritosi (osasin1 Azorbaycanin neft-qazli orazilorinin tektonik rayonlasdirilmasi xoritasi togkil
edir):
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1 — neft yataqlari, 2 — neft-qaz yataqlari, 3 — qaz yataqlari, 4 — neft-qaz-kondensat yataqlari,
5 — donizin sahili, 6 — payonun némrasi, 7 — qaz planaalmasi aparilan zonalar.

Sakil 2. Conubi Xozarin darinsulu sahasi iizra metanin yayilmasi.

Qeyd etmok lazimdir ki, yiiksok intensivlikli qaz tozahiirii Zofor strukturunda miisahido edilir.
Metan iizro gostorici 202400x10™ %, etan iizrs iss 900x10™* %-dir. Yaxinda yatan Mosal (D-38)
strukturunda metan iizro intensivlik gostoricisi 116160x10™ %, etan iizro iso 2520x10™ % azalir.
Metanin homologlarinin agir komponentlorinin ¢ixislart bir sira strukturlar1 Ciraq-Azori, Mosal,
Zofor, Naxgivan, D-12, D-13 (Seorq), D-71, D-75 vo D-26 miioyyon edilmisdir. Agir
komponentlorin yiliksok intensivlik gdstoricisi bu zonalarin qaz hidrat yataqglariin axtarisi tigiin
olverigli oldugunu siibut edir. Zofor strukturunda normal pentanin intensiv ¢ixis gostoricisi
2281,4x10™ % oldugu halda, bu zaman Mogal strukturunda 377,74x10™* %-dir. Gostericilorin
boylik daginighgr D-12, Sorq, Alov vo Araz struktur zonasinda miisahido edilmisdir. Agir
karbohidrogenlorin comi tiglin (AK comi) tortib edilmis (sok.1, 3) xoritodo miixtalif qaydali
anomaliyalari, o climlodon agir karbohidrogen maksimumlar1 cominin genis saholorini ayirmaq
olar. Conubi Xozor ¢okokliyinin simal hissosindo Abseron-Pribalxan yolu sahosindo Azori yatagi
hiidudunda izoxatlorin sixlasmasi miisahido edilir. Agir karbohidrogenlorin com gdstaricilori
1800010 %-don 0,325x10™ %-0 qoader doyisir vo gorb istiqgamotds azalir. Miioyyen edilmisdir
ki, Azori vo Kopoz yataqlari arasinda maksimum intensivlik gostoricisi — 1800x10™ % toskil edir.
On boyiik gostarici 53168x 10 % Azori yataginda qeydo alinmisdir. Azari yatagindan hom simal,
hom do conub istigamatdo izoxatlorin sixlig1 azalir. Xozorin conub hissasinds, Baki arxipelagi
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sahosindo Masol (D-38) yatagima keciddo maksimal gosterici — 9032,82x10™ % miisahido edilir.
Bu maksimumdan simal torofo izoxotlor seyralir. Conub hissodo izoxotlorin maksimal sixlagmasi
ilo dairovi oval formada anomaliya ayrilir. Magal (D-38) yataginin morkozi hissasindon Zafar (D-
9) yatagi istiqgamotindo agir karbohidrogenlorin com g0staricilorindo asagidaki ardicilligla azalma
geydo almur: 9032,82x10™ %, 2904,8x10™ % vo 0,53x10™ %. Zofor (D-9) yatagmin simal
hissosindo analoji sokil miisahido edilir. Zofor (D-9) yatagimin morkozi hissosindo agir
karbohidrogenlorin com gostaricilori artir. Zafor (D-9) yatagi hiidudunda meridional olaragq bu
yatagin uzunu istiqgamotdo iki lokal maksimum geydo alinir. Yatagin morkozi hissosindo agir kar-
bohidrogenlorin cominin daha intensiv maksimum gostoricilori — 10982,4x10™* % edilir.

14212756 65030631 2467.57156 B?D‘B.IOIiQIXl[)4

Sakil 3. Conubi Xozorin dorinsulu sahosi iizro agir karbohidrogenlorin yayilmasi

Burada 97,92x10™ %, 10771,2x10™* %, 9,9x10™ % giymatlori miioyyon maksimumdan hor iki
torafo, hom simal-qarb, hom do conub-gorq torafa agir karbohidrogenlorin com gdstaricilori azalir.
Simali-gorb hisso istigamotindo agir karbohidrogenlorin com gdstaricilorinin on kigik qiymoti AK
— 5,17x10™ %, conub-sorq hisso istiqgamotinds ise bu gostarici bir az artir — 515,1x10™ %. Bu
maksimumdan conubda kulisabanzar,

az intensivlikli maksimum birlasir, AK-in com gdstaricisi bu zonada 562,6><10'4 %, 279,3><10'4
%, 12,46x10™* % va 0,516x 10™ % toskil edir. Zofor (D-9) yatagindan qorb torofo AK-in cominin
kicik gostoricilori miisahids edilir. Sorqi maksimum Sirvan doniz (D-4) vo (D-5) strukturlar arasi
ekstremumla genis saho tutur vo planda yumru, oval formaya malikdir. Onun oxu simal-qorbdon

e
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conub-sorqo istiqgamotlonmisdir. Maksimum hiidudunda AK-in com qiymotindo 15645,6x10™ %-
don 0,4x10™ %-o godor koskin doyisiklik bas verir, hom do izoanomal oyilmo miisahido edilir.
Maksimum uzun formasinda biitiin Sirvan doniz strukturu iizro izlonilir. Qarbdon sorqo bu
maksimum AK com giymotlorinin azaldigi zonaya dalgavari kecir. Oval maksimumdan conub-
gorb istigamatindo AK-in com giymati 15,7x 107 %, 111,32x10™ % vo 127,1x10™ % toskil edir.
Conubi Xozorin  sorq dorinsulu hissosi gimal-sorq vo conub-qorb istigamotindo lokal
anomaliyalarin novbalogmasi ilo xarakterizo olunur. Conubi Xazarin conub dorinsulu hissosinda
AK-in cominin — 0,4x10™ %, 707,15x10* % nisboton alcaq qiymotlori ilo zona miioyyon
edilmisdir. Conubi Xozorin dorinsulu hissasi hildudunda AK-in cominin kigik giymatlori fonunda
simal-sorq vo conub-qorb torof istigamotindo iki lokal maksimum geyd edilir. Conubi Xozorin
morkozi hissasindo yerlogon, on iri lokal oval formali maksimum AK-in com gostaricilari ilo
782,12x10™ %, 1149,25x10™* % xarakterizo olunur. Bu xatt {izro maksimumdan simal-sarq istiga-
moatindoa, az intensivlikli vo kigik dl¢iilii lokal maksimum miisahids edilir. O ham do oval formaya
malikdir. AK-in com gostoricisi maksimum hiidudunda 72,22x10"* %, 163,11x10™* % toskil edir.
Conubi Xozorin conub-qorb hissesi AK-in com gdstaricilorinin hom yiiksok, hom do alga%
giymatlori ilo xarakterizo olunur. Maksimum hiidudunda AK comi 0,225x10™ %-don 54752x10°
% godor genis hiidudda doyisir. AK-in maksimal com gostaricisi 54752 10 %-dir vo D-56 vo D-
26 strukturlar1 arasinda qeyd olunur. D-56 vo D-26 strukturlarindan simal-qorb vo simal
istigamotdo miisahide edilon AK-in konsentrasiyasi cominin qiymoti 127,110 %-don
348,225%10™ %-dok diapazonunda doyisir. Xaritonin conub vo conub-gorq hissosindo AK-in com
gostaricilori — 0,225%x10™ %, 19,35%x10™ %-don ibarat olmasi miioyyon edilmisdir. Qeyd etmok
lazimdir ki, xoritonin conub vo conub-qgorb hissosindo D-26 strukturu yaxinhiginda yerloson AK
com qiymati Oyranilon zonanin simal-gqarb vo simal hissasi ilo miigayisads daha kigik giymatlora
malikdir. Markazi hissads enina vo kondoslon qirisigliq hiidudunda AK comi giiclii doyisir. Bu
sahonin hiidudunda iki daha iri anomaliya fonunda mozaik tipli cox da iri olmayan anomaliyalar
miisahido edilir. Iri anomaliyalar simal-qorb, kig¢ik mozaik anomaliyalar — simal-sorq
istigamatindo uzanmaya malikdir. 1200-don ¢ox gaz niimunssinin analizi gostorir ki, Conubi
Xozorin derinsulu zonalarinin KUH gazlar1 metan, propan, etan kimi toqdim edilir. ©sas kompo-
nent metandir ki, miqdarn 2,64x10" %-don 367840x10" %-o qodor doyisir, orta qiymot
59050%x10 %-dir, AK-in cominin miqdari 12,89x10™ %-don 204373,5x10™ % qodar doyisir, orta
qiymot iso 8989,381x10™* %-dir.

Notica: Conubi Xozor sahasindo qaz planaalmanin 1280 sayda niimuno iizro molumatlarindan
istifado edilmisdir. Darinsulu hisso 396 niimuno ilo xarakterizo olunur. Biitiin molumatlar
minimal, maksimal vo orta gostoricilora ayrilmigdir. Faktiki molumatlar tokco bir yatagi yox,
Conubi Xozor sahosindo xeyli sahoni ohato edon qaz konsentrasiyasinin torkibinin @imumi
doyismosini qiymatlondirmoys imkan vermisdir.

Conubi Xozorin Azarbaycan sektorunun dorinsulu hissosi hiildudunda qaz planaalmast molumatla-
rina gora asason metan qazinin, hom do metanin homologlarinin algaq vo yiiksok gostaricili saha-
lari ilo xarakterizo olunan zonalar miioyyan edilmisdir. Sahs {lizra qaz tozahiirliniin intensivliyinin
doyismasinin analizindon vo geoloji soraitdon asili olaraq miioyyon edilmisdir ki, pal¢iq vulkanlari
va yariglar karbohidrogenlorin miqrasiyasi {igiin alverisli yoldur vo Conubi Xozarin dorinds yatan
cokiintiilorinin geoloji soraitini vo generasiya potensialini oks etdirir.
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sektorunda kesilishin ust hissesinin gazliligi vo deniz dibi gaz chixishlarinin (gaz-
hidratlar) oyrenilmesi  meqgsedile geoloji-geofiziki vo gazma melumatlarinin
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Xazar denizinin Azerbaycan sektorunda kesilishin ust hissesinin gazliligi ve denizdibi gaz
chixishlari: tehlil, umumiloshdirme ve teklifler / Y.A. Shixeliyev, A.M. Ahmedov, A.Z.
Zeynalov, Z.N. Abdiilxakova // Azerbaycan Neft Teserrufati. — 2015. - s.s, 9-15.
Geologicheskie i geokhimicheskie usloviya sokhraneniya uglevodorodnykh flyuidov v
Yuzhno-Kaspiiskom basseine / NIR, Institut Geologii Natsional'noi Akademii Nauk
Azerbaidzhana. — (2004 — 2007). — 175 s.
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ABSTRACT

Sand manifestation has been observed in both deep and shallow wells in areas with abnormally
low pressure formations. In all cases, the appearance of sand and water creates complex problems.
As a result of the collapse of the bottom whole zone, there are cases of bending and failure of
pipelines in and above the filter. All this leads to long repairs.

From the development of the well to its subsequent operation a number of processes occur, all of
which affect the stability of the rocks weakens and creates conditions for the formation of sand
manifestation. As a result of sand movement in the filter area, holes are formed, and the rock,
which acts as a support for the operational pipeline, is destroyed and enters the pipeline through
the perforated channels. The results of all these processes lead to deformation of the production
pipeline, in some cases to the loss of the well.

During the development and operation of wells to prevent the destruction of the filter zone and
simultaneous sand plugging in the belt, are shown the conditions of the well flow rate.

One of the most effective measures against sand-water manifestation is sand plug washing.

It has been shown that during washing of sand plugs in production wells, small sand grains are
carried out by the flow, but big sand grains sedimentation at the bottom of the well. The
distribution of the particles in the flow is carrying out under the force of the earth's gravity at the
Bolstmann distribution. It is explain with the increasing of the concentration of particles at the
bottom of the well and decreasing at the top of the well. For the first time their hydrodynamic
model of sedimentation in suspension has been given by the accepting of the participation of sand
particles in the washing at the Bolstmann distribution. it has been noted that ,although the
effective washing of sand plug is an important measures, preventing of formation of sand plug
remains as big challenge. After an effective washing of sand plug, it is necessary to applied
measures against water manifestation. Otherwise, it is impossible to prevent of sand
manifestation.

Since high water flow rate (10 + 20 m3/day) gradually destroys the borehole bottom-hole zone
and in the filter zone a hole is formed, the wall of the well is destroyed. And this becomes a cause
of huge complications. This is because that the water flow cannot destroy the isolation
mass,which is applied against water to the layer. Thus, the most effective measure against sand-
water manifestation should be consist of three successive integrated measures.

Complex measures against sand and water appearance are suggested, which have found
application in production.

Keywords: well, sand manifestation, sand plug, cement solution, washing process.
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XULASO

Qum tozahiiri hom dorin, hom do dayaz quyularda, anomal asagi lay tozyiqi olan saholordo
miisahido olunur. Biitiin hallarda qum-su tazahiirii miirokkob problemlar yaradir.

Quyudibi zonanin ugulub tokiilmosi noticosindo istismar komorinin filtr vo ondan yuxari
hissosindo komorlorin  oyilmosi, siradan c¢ixmasi hallart miisahido edilir. Biitiin bunlar
uzunmiiddatli tomir iglorinin aparilmasina sabab olur.

Quyunun menimsonilmasinden onun sonraki faaliyyati dovriine qador ¢oxlu proseslar bas verir ki,
biitiin bunlar siixurlarin doyanatliyini zsiflodir vo qum tozahiiriiniin yaranmasina sorait yaradir.
Qum axin1 naticasinds filtr zonasinda kahilar amalo goldiyinden istismar komari liclin dayaq
rolunu oynayan siixur dagilib perforasiya kanallar1 vasitosilo komorin igorisine daxil olur. Biitiin
bunlarin noticosindo istismar komorinin deformasiyasi, bazi hallarda quyunun itirilmasino sobob
olur.

Quyularin monimsanilmasi va istismar1 dovriinds filtr zonasinin dagilmamasi vo eyni zamanda
komoardo qum tixact yaranmamasi li¢lin quyu sarfinin sortlori géstorilmisdir.

Qum-su tozahiirline qars1 effektli tadbirlorden biri qum tixacin1 yumagqdir.

Gostorilmisdir ki, istismar quyularinda qum tixacini yuyan zaman xirda donoli qum hissaciklori
axin ilo quyudan ¢ixarilir, iri denaciklar isa agag1 ¢okiirlor. Hissociklorin axinda paylagmasi yerin
caziboa qiivvosinin tosirindon Bolstman paylagmasi lizro gedir. Bu, quyunun asagi hissosindo
hissaciklarin konsentrasiyasinin ¢oxalmasi, yuxari hissesindo ise azalmasi ilo izah olunur. Qum
hissaciklorinin yuyucu mayeds Bolstman paylasmasi lizro oldugunu qobul edorok ilk dofo olaraq
onlarin suspenziyada ¢okmaosinin hidrodinamik modeli verilmisdir.

Qeyd olunmusdur ki, qum tixacinin effektli yuyulmasi vacib todbirlordon biri olsa da, qum
tixacinin yaranmasinin qarsisint almaq problem kimi qalir. Odur ki, qum tixacini effektli
yudugdan sonra su tozahiiriino qarsi todbiri icra etmok lazimdir. Oks halda, qum tozahiiriiniin
qarsisim almaq miimkiin olmur. Ciinki giiclii su axmni (1020 m%/giin) todricon quyu dibi zonani
dagidir vo filtr zonasinda kahilar yaranir, quyu divar1 ugulub tokiilir. Bu da ¢ox boylk
miirokkoblogsmaloro sobab olur. Ona gors, su tozahiiriino qarsi todbirdon sonra, miitlog, quyudibi
zonani borkitmok lazimdir ki, su axini1 suya garsi laya vurulmus izoloedici kiitloni dagidib
cixarmasin. Belaliklo, qum-su tozahiirline qarsi on effektli todbir ii¢ ardicil kompleks toadbirlorin
icrasindan ibarat olmalidir.

Qum-su tozahiiriine qars1 istehsalatda totbigini tapmis kompleks todbirlor toklif olunur.

Acgar sozlor: quyu, qum tozahiirii, qum tixaci, sement mohlulu, yuma prosesi.

Giris: Respublikada neft vo gaz ¢ixarma sonayesindo on miirokkob problemlordon biri istismar
quyularinda qum-su tozahiiriidiir. Qum tozahiirii hom dorin, ham do dayaz quyularda, anomal
asagl lay tozyiqi olan saholordo miisahido olunur. Biitiin hallarda qum-su tozahiirii miirokkob
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problemlor yaradir. Belo ki, nasos istismar iisulunda quyu dibi avadanligin is rejimi pozulur,
nasos klapanlari, plunjer, silindir tez siradan ¢ixir. Quyudibi zonanin ugulub tokiilmasi naticosindo
istismar komarinin filtr vo ondan yuxar1 hissesinde komarlorin ayilmasi, siradan ¢ixmasi hallart
miisahido edilir. Biitlin bunlar uzunmiiddoatli tomir islorinin aparilmasina sobab olur. Bazi hallarda
is9 istismarda olan quyularin fondan silinmasi hallar1 olur ki, bu da har bir miiassisa iiclin ¢ox
boyiik itki sayilir. 2014-cii ildo foaliyyetsiz vo logvi nozords tutulmus quyularin say1 birlikdo 608
olmusdur [1, 2]. Bunlarin da ¢oxu su-qum-gil tozahiirii noticasindo bas vermisdir. “Azneft” IB
lizro qum tozahiirii noticosindo bag vermis osas miirokkoblogmolorin orta illik miqyas1 da buna
oyani siibutdur [2]:

- bir ildo aparilan yeralt1 tomirlorin say1 — 4026;

- qum tixacinin orta hiindiirlilyli, m — 66580;

- qum tixacinin yuyulmasi vo tomizlonmasi, quyu omaliyyati1 — 13116;

- quyularin yeralti avadanliglarinin qumun tosirindon eroziyasi ilo olagodar tomirlor, quyu

omoliyyat1 — 14815;

- quyularda aparilan osasli tomirlor, quyu amoliyyat1 — 826.
Bu godor qum kiitlosinin quyu otrafi zonaya tokiilmosi ¢ox ciddi ekoloji problemlor yaradir.
Noazars alinsa ki, ¢irkli qumun 5% -5 gqodari mazuta banzor gati neft kiitlosindon ibaratdir, onda bu
problemin na gador miirakkab olmasi daha aydin goriiner.

Qum-su tazahiiriiniin yaranma problemi: Qum tozahiirliniin yaranmasi ilo ¢ox miitoxossislor
mosgul olmuslar. Mosalon, N.Moqutovun fikrinco qum tozahiiriinlin mexanizmini iki qrupa
bolmok olar [3]:

1) laylarin yatimimin va siixurlarin xiisusiyyatlori: quyudibi siixurlarin no doracodo méhkom

olmasi, lay sularinin suxurlarin méhkomliyins tosiri;
2) quyularin tamamlanmasi prosesindo sementlonmasinin keyfiyyotinin tosiri, quyudibinin
konstruksiyasi, sinaq vo monimsonilmasi vaxti prosesin diizgiin aparilmasi.

Quyudibi zonada miixtalif sobablor {iziindon, o ciimlodon siixurlarin doyanotliyinin pozulmasi
liziindon qum axminin yaranmasi bozi odobiyyatlarda qeyd edilmisdir [4, 5]. Quyunun
monimsaonilmosindon onun sonraki foaliyysti dovriino qodor ¢oxlu proseslor bas verir ki, biitiin
bunlar siixurlarin doyanatliyini zsiflodir vo qum tozahiiriiniin yaranmasina sorait yaradir. Qum
axini noticosindo filtr zonasinda kahilar omolo goldiyindon istismar komori {i¢lin dayaq rolunu
oynayan siixur dagilib perforasiya kanallar1 vasitosilo komarin igarisino daxil olur. Biitlin bunlarin
noticasindo istismar komorinin deformasiyasi, bazi hallarda quyunun itirilmasina sobab olur.
Qum aximinin yaranmasi lay flyudasinin (su-neft qarigiginin) yiiksak siirotlo siiziilmasi naticasinda
dos bas vers bilor. Ogoar laydan siiziilon mayenin siirati 0,0385 m/s-don ¢ox olarsa lay siixurlarinin
dagilmasi prosesi qacilmaz olur. Lakin, istehsalat miisahidslori gostorir ki, ¢ox vaxt bu sorto amal
edilondos do qum tixacinin yaranmasi bas verir [2].
Qeyd etmok lazimdir ki, kdhno modanlorde quyularin istismar1 zamani su tozahiirii ekoloji
cohotdon ¢otinliklor yaratmaqla yanasi miossisolorin iqtisadi gostoricilorino do monfi tosir
gostorir. Belo ki, lay sularmin hazirlanmasi vo utilizasiyasina ¢okilon xorclor kifayot qoder
yiiksokdir. Masalon, orta hesabla 1 barrel suya c¢okilon xorc 5-50 sent arasinda doyisir. Mohsulu
yuksok doracods sulanmis quyularda 1 barrel neftlo birlikdo suyun ¢ixarilmasi vo utilizasiya
xorclori i1so 4 ABS dollarina catir. ©gor nozoro alinsa ki, neftlo birlikdo sulasmis quyulardan
10~20 m%giin su ¢ixarilarsa, onda yiizlorlo quyudan ¢ixarilan suyun miqdari oldugca ¢ox ve onun
utilizasiyasina sorf olunan xorc do artiq olacaqdir.
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Istismar prosesindo ¢ixarilan lay suyun torkibinda codlu vo atraf miihitin ekologiyasina monfi tasir
gostoron zororli birlosmolor vardir. Codvel 1-do H.Z.Tagiyev admna NQCI-nin ETIiS-nin
laboratoriyasinda lay sularinin analizinin naticalori verilmisdir. Codvoldon goriindiiyii kimi, suyun
torkibindo otraf miihito ¢ox zororli tosir edon Cl, SO4, HCO3, Ca, Mg, Na, K kimi komponetlor
vardir. Bu sular homiso neft, mazut birlosmaloari ilo qarisiq oldugundan otraf miihitin fauna vo
florasina koskin mohvedici tosir gdstorir.

Qum-su tazahiiriind qars1 tadbirlor: Qum-su tozahiiriino qarsi effektli todbirlordon biri qum
tixacini yumaqdan ibaratdir. Qum tixacim effektli yumaqla bagl ¢ox sayli elmi todqiqat iglori
aparilmigdir. Lakin, birmonali geyd etmok lazimdir ki, holo indiyo godor istehsalata ohomiyyatli
heg bir effektli is toklif edilmomisdir. Toklif edilon islor do reklam xarakteri dagimisdir.

“Azneft” IB-do yuyucu maye kimi texniki sudan, doniz vo yaxud lay sularindan, bozi hallarda isa,
kopiik yaradici sulfonoldan istifads edirlor. Sulfonolun lay vo deniz sularinda kopiik yaratma
effektivliyi, demok olar ki, yoxdur. Texniki suda lazimi dorocodo k&pilik yaratmaq {iciin
sulfonolun sorfi ¢ox olmalidir. Digor torofdon, yaranmis kopiik fazasi doyanstsiz oldugundan
effekti do az olur. Daha dogrusu, yuyucu mayenin xiisusi ¢okisinds ciddi doyisiklik olmur.

Qeyd etmak lazimdir ki, Abgeron yarimadasinda kdhno quyularda filtr otrafi zonada siixurlarda gil
fazasi istiinliik toskil edir. Buna “Abseronneft” NQCI-i nozdindo olan 781 Neli quyuda qum
tixacini yuyan zaman gotiiriilmiis qum-gil niimunasinin analizi ayani siibutdur (cadval 2, 3).

Cadval 2. Togdim edilmis nlimunsnin kimyovi torkibi

Na,O MgO A|203 S|02 P,O;y SO; | K,O | CaO T|02 MnO | Fe,O, cr YTI

2,22 | 1,77 | 1269 | 57,410,021 | 0,36 | 2,63 | 5,83 | 0,992 | 0,054 | 5,58 | 0,622 | 9,8

Cadval 3. Niimunanin mineraloji torkibi, %-la

S0, (o- | Col | Ca(COy) T — TFe,0, | NaCli
kvars) | spati | (kalsit) | Mentmorilonit | It Kaolinit | ooy | (hatit)
36.9 78 |97 14.2 120 | 130 |54 1.0

*Qeyd: YTI-95°C temperaturda ugan komponentlorin migdarini bildirir.

Cadval 1, 2-don goriindiiyii kimi yuma vaxti ¢ixarimis gil-qum niimunasinin torkibinde qum
fazas1 36,9%, miixtolif torkibli gil fazasi isa 39,2% toskil edir (bektonit gili — 14,2%, ilit — 12%,
kaolinit — 13,01%). Biitiin gil siixuru suyun tasirindon tez nomlonib sisir vo dispersiyaya ugrayir.
Laya udulmus (4O+60m3) vo ya laydan golon 10+20 m® su axini doyanotliyini itirmis gil fazasini
asanligla dagidir vo perforasiya noticosindo yaranmis qiibbonin geometrik 6lgiilori daha da ¢oxalir
(sokil).
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Cadval 1. H.Z.Tagiyev adina NQCi-nin ETIiS-nin laboratoriyasinda lay sular1 analizlorinin

naticoalori
Kimyavi analizo dair Ekvivalent ochomiyyati )y Qeyd
. molumat
Xisu | Bom
NQC | Quy |si e Anio
SNe |uNe | ¢oki, | iizro
20° | 20° Cl 5 HCO; | CI SO | HCO |y | Ng |2V
(O] 4 3 M katio
g K
n
132 | 1.101 8.054 0.227 0.000 | 0.051 | 0.176 Oz
1 6 0 13.47 9 - 0.0390 1 - 6 6 1 0.445 suyu
5 153 | 1.016 241 0519 | 0.8662 0.014 | 0.014 | 0.000 0.286 | 0.058 Oz
5 0 6 7 2 3 suyu

Sakil. Qum danalarinin stixurdaki garginliyin tasirinden bir-birine sixilmasi naticesinde yaranan

qiibba [5]

Gostarilan hacmdas xlorid tursusunu sement mahluluna gatdigda onun temperaturu ani olaraq 298-
330°C-yo qalxir. Ani tutusan sement mohlulunu iss quyuya vurmag magsedouygun deyil. Ustalik
tutusma baslangicint tezlosdirmok tgin 0,8-1% CaCl, gatilmasi da nozards tutulur. Digor
torafdan, portland sement asasinda hazirlanan sement mohlulundan formalasan sement dasi bu
temperaturun tasirindon qum danaloari kimi dagilib pargalana bilar.
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Portland sements kiitls iizra 0,001+0,009% nano tarkiblor gatdiqda sementin hacmi hotta 35%-o
godor artir. Bu da kontaktda olan sathlorlo mdhkom adgeziya yaradir. Quyu soraitinds qum
tozahUrino gars1 bu todbir effektli sayila bilmaz [4].

Umumiyyatlo, sement dasinin genislonmosi 0,5-2% arasinda gobul edilir. Genislonmo artig olanda
onun mOhkamliyi kaskin azalir. Digar torafdan, bir ton sements 1090 gqram nano gatdigda onun
hacminin 10+35% artmasi inandirici deyil. Belo sement dasinin méhkamliyi mimkin deyil. Sual
yaranir: bir ton sementa 10 gram nanonu necs gatmaq olar? Suya gatmaqg mumkin deyil, ¢linki bu
komponentlor suda holl olmurlar: ya suda ¢okacak, ya da ki, suyun Uziinds galmagla, tutumun
divarlarina yapisacaqdir.

Istehsalat tocriibasi gostorir ki, qum-su tozahiriine gars: tadbirlori quyunun qum-su axinina garsi
meyilli olmasindan avval baslamaq lazimdir [6]. Quyuya qum axini baslayandan sonra bu axin
idara etmok ¢ox ¢atindir. Odur ki, qum axinint avvalcadan noazarstds saxlamag, sonradan osash
tomir iglori aparmagdan c¢ox ohamiyyatlidir. Bunu quyunun tamamlanmasindan baslamis,
monimsama-istismar dovriinds do nozora almaq lazimdir. Odur ki, laylarin istismari prosesinda
guyunun sarfina vo laya olan depressiyaya mintazom nazarat etmok lazimdir. ©ks halda, qum
axin ¢ox murakkablasmolor amals gatirs bilar [7, 8].

Qeyd etmok lazimdir Ki, biitiin bunlar hals indiys kimi nozori cohotdon todgiq edilmomisdir. Tlk
dofs olarag, quyularin istismar: prosesinds qum toazahiirtiniin yaranmast ils olagadar todgiqat islori
aparilmisdir. Quyularin monimsanilmasi va istismart doévriinds filtr zonasinin dagilmamas: vo
eyni zamanda, komarda qum tixaci yaranmamasi tigiin quyu sarfinin sartlori gostarilmisdir.

2mkh 4
Q = R [Pk_(pr—pn)_Pl}g]
_uinR—" 3
q

Burada: @ — quyunun mohsuldarligi; h — layin galinhigs; k — kegiricilik; P,— qidalanma konturunda
tozyiq; R, —gidalanma konturunun radiusu; R, — quyunun radiusu; g,. — bark hissaciklorin sixhigs;
2, — neftin sixligy; Py— atmosfer tozyiqi; g — sarbast diismo tacili.

Istismar quyularinda qum tixacin1 yuyan zaman xirda donoli qum hissociklori axim ilo quyudan
cixarilir, iri donaciklar iso asag1 ¢okiirlor. Hissociklorin axinda paylagsmasi yerin caziba qiivvesinin
tosirindon Bolstman paylagmast tlizro gedir. Bu, quyunun asagi hissosindo hissociklorin
konsentrasiyasinin ¢goxalmasi, yuxari hissosindo iso azalmasi ilo izah olunur. Qum hissaciklorinin
yuyucu mayedo Bolstman paylagsmasi iizro oldugunu qobul edorok ilk dofo olaraq onlarin
suspenziyada ¢cokmasinin hidrodinamik modeli verilmisdir [9].

_ 9nphy
2g12py

1 Vs p (1-2)
1—E(1+2,5—”—“ 2

p;z pm)hl(l —ﬁﬂ‘_kh)

m

Burada: 1, — quyuda asili vaziyyatdo qalan hissaciklorin hocmi; ¥, — tomiz neftin iimumi hacmi;
hy — quyu istiine yaxin hiindiirlik; h — quyu dibina yaxin cari derinlik; r — hissaciyin radiusu;
Pa» Py — uygun olaraq quyu iistiindo vo dibindo yuyucu mayenin sixligi.

Qeyd etmok lazimdir ki, qum tixacinin yuyulmasi halo problem olaraq qalmaqdadir. Problem
ondadir ki, yuma prosesindo ciddi udulma gedir. Elo quyular var ki, tam udulma gedir. Belo
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quyularda illor boyu, he¢ vaxt, yuyucu mayenin dovranini borpa etmok miimkiin olmamigsdir. Bu,
on ¢cox H.Z.Tagiyev adina NQCI-nin dorin quyularinda miisahido edilir. Bu sahado elo quyular
vardir ki, yuma prosesindo 50-60 m® su laya udulur. Yuyucu mayenin dovranmi borpa etmok
miimkiin olmadigindan quyuda olan qum-gil hissaciklorinin hamis1 su ilo birlikds laya sixisdirilir.
Noticado, dorinlik nasosunu quyuya buraxib istismara basladiqdan sonra giinlorlo laya udulmus
mayeni quyudan ¢ixarmaq lazim golir. Belo quyularda halo normal is rejimi yaranmamis yenidon
qum tixaci yaranir vo onun yuyulmasinin vacibliyi ortaya ¢ixir.

Qum tixacimin effektli yuyulmasi vacib todbirlordon biri olsa da, qum tixacinin yaranmasinin
qarsisin1 almaq problem kimi qalir. Odur ki, qum tixacini effektli yudugdan sonra su tozahiiriing
qars1 todbiri icra etmok lazimdir. ©ks halda, qum tozahiiriiniin garsisin1 almaq miimkiin olmur.
Ciinki giiclii su axini (10+20 m*/giin) todricon quyu dibi zonani dagidir vo filtr zonasinda kahilar
yaranir, quyu divari ugulub tokiiliir. Bu da ¢ox bdyiik miirokkoblogmalors sobab olur. Ona gora, su
tozahiiriino qars1 tadbirden sonra, miitlaq, quyudibi zonanmi borkitmok lazimdir ki, su axini suya
qars1 laya vurulmus izoloedici kiitloni dagidib ¢ixarmasin.

Natica: Qum-su tozahiirlino garsi effektli todbirlordon biri qum tixacini yumaqdir. Beloliklo, qum-
su tozahiiriino qars1 on effektli todbir ti¢ ardicil kompleks todbirlorin icrasindan ibarst olmalidir.
Bu ii¢ kompleks todbirin icrasi ilk dofadir ki, toklif edilir [10, 11]. Bu todbirlorin icrasi ii¢lin yeni
¢ox komponentli vo ¢ox funksiyali torkiblor islonib hazirlanmisdir. Innovasiyali — texnoloji todbir
“AzNeft” IB-nin “Abseronneft” NQCi-do (quyu — Ne781; 403; 1047), ©.C.Omirov adina NQCI-
do (quyu — Nel491), H.Z.Tagiyev adina NQCi-do (quyu — Nel242; 1196) icra edilmisdir. Bu
quyularda smaq islori “AzNeft” IB {izro omrlorin osasinda yaradilmis qobul komissiyanin nazarati
altinda aparilmigdir. Sinaq islorinin naticalori qabul komissiyasinin protokollar1 vo aktlari ilo
tosdiglonmisdir. Uzun miiddoatli vo davamli miisbat naoticolor yeni texnologiyanin kiitlovi icrasini
miitlaq edir.
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ABSTRACT

The moss technique is widely used to monitor atmospheric deposition of heavy metals in many
countries in Europe. State of the environmental and thus the health of the population largely
depend on the state of the earth’s atmosphere. The atmosphere basically consists of a mixture of
natural gases. In addition, the air can contain pollutant gases, as well as suspensions of liquid or
solid particulates. The particulates pass into the air either from natural sources (soil, rocks, water
bodies and living organisms) or as a result of anthropogenic activity (industry, transport, fuel,
human waste, etc.). Essentially, atmosphere is an aerosol system where solid particulates are
dispersed in a mixture gases.

Data from existing surveys of heavy metals concentrations in mosses is an invaluable resource for
international negotiations on heavy metal pollution. The data from moss surveys allow
examination of both spatial and temporal trends in heavy metal deposition, and identification of
areas where there is high deposition of heavy metals from long-range atmospheric transport and
local sources. Mosses effectively concentrate most heavy metals and other microelements from
the air and precipitation. Mosses are usually tolerant to even a high pollution level. The most
commonly used moss species in air pollution biomonitoring are Hylocomium splendens,
Pleurozium schreberi. It is easy to collect samples, and instrumental analysis of mosses is simpler
than analysis of precipitation: the exposure period is easy to determine (3 year growth segments of
mosses are usually taken for analysis) they can also be employed for studying temporal trends.
The moss biomonitor method in combination with nuclear physics analysis techniques has been
regularly used for the past three decades in Western Europe and in Asia as well. Thirty four
countries signed the United Nations Convention for control of emissions of heavy metals in the air
using biomonitoring (the Aarhus Protocol), Denmark in 1998 (as of 2004, it had 36 signatories).
The United Nations Organization established a special economic Commission for Europe
intended for shaping the scientific policy of the countries that signet the un Convention in the
field of research on the critical ozone levels and evaluation of atmospheric heavy metal deposition
in Europe by the method based on the collection and analysis of moss biomonitors.

The industrial and agricultural sectors have a significant anthropogenic impact on the
environment. Moss biomonitoring technique is the first attempt to study the precipitation of heavy
metals in Azerbaijan, a country with different relief and climate, using NAA. The study
determined the precipitation of heavy metal pollutants in the Goygol, Dashkasan and Gadabay
districts. Moss samples (mainly Hylocomium splendens, Pleurozium schreberi) were collected
from the studied areas. Concentrations of 44 elements were determined (Na, Mg, Al, Si, CI, K,
Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Br, Rb, Sr, Mo, Ag, Cd, In, Sh, I, Cs, Ba, La,
Ce, Nd, Sm, Eu, Tb, Tm, Yb, Hf, Ta, W, Au, Th, U).

The mosses two types Pleurozium schreberi and Hylocomium splendens were taken for
atmospheric deposition study of major and trace elements in Azerbaijan. Samples were collected
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at a distance of at least 300 m from main roads, at least 100 m from roads and at least 200 m from
village, in forest glades or in open heath to reduce through-fall effects from the forest canopy. In
order to make the moss samples representative for a reasonably large area, each sample was
composed of four to six sub-samples collected within an area 10x10 m. Collected samples were
stored in paper bags. A separate set of disposable polyethylene gloves was used for collection of
each sample. The coordinates of the sampling sites were determined using GPS.

The areas selected in the study (Goygol, Dashkasan, Gadabay districts) have long been subjected
to intensive pollution by industry and various economic complexes. Especially in recent years, the
elemental pollutants in these areas have not been fully investigated. At the same time, systematic
information on environmental pollutants and sources of these pollutants, forecasting the levels of
concentrations of heavy metals and other pollutants, as well as effective methods to reduce them
have not been developed. For the first time, a database on the concentration of 44 elements in
moss collected from the western part of Azerbaijan (Goygol, Dashkasan and Gadabay) was
obtained. The higher pollution of Dashkasan and Gadabay areas compared to Goygol is due to the
higher content of these elements in the rocks of these areas, as well as the presence of high levels
of anthropogenic pollution from industrial wastes located in these areas. Multifunctional statistical
analysis (FA) was used to identify and characterize various sources of pollution and to indicate
the most polluted areas. FA is a very flexible technique for using orthogonal factor gaps and
minimizing data matrices using predictions and / or transformations that give a known factor.
Multidisciplinary statistical analysis of the obtained analytical results will allow to identify the
main sources of pollution and assess the role of long-distance transport of pollutants.

Keywords: biomonitor, moss, neutron activation, heavy metal

GOYGOL RAYONUNUN ATMOSFER HAVASINDA AGIR
METALLARIN BIOINTIKATOR KiMi MAMIRLAR VASITOSILO
TODQIQI

Sohla Nuhuyeva
Assistent, “Hoyat foaliyyatinin tohliikasizliyi” kafedrasi, Azorbaycan Dovlot Aqrar Universitet,
Goanca, Azarbaycan, Email: nuhuyeva83@mail.ru

XULASO

Senaye vo kond tosarriifati sektoru otraf miihito ohomiyystli doracads antropogen tosir gostorir.
Mamir biomonitoring texnikasi, NAA-don istifado edilorok forqli relyef vo iglim 6lkosi olan
Azorbaycanda agir metallarin atmosfer ¢okiintiislinli 0yronmok {iiciin ilk cohddir. Todqiqat isindo
GoOygol, Dagkoson vo Godoboy rayonlarinin orazilorindo agir metal ¢irklondiricilorinin atmosfera
¢cOokmosinin tayini aparilmisdir. Todqiq olunan orazilordon mamir niimunalori (ssasen
Hylocomium splendens, Pleurozium schreberi) toplanmisdir. 44 elementin konsentrasiyasi
miloyyon edilmisdir (Na, Mg, Al, Si, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Br,
Rb, Sr, Mo, Ag, Cd, In, Sb, I, Cs, Ba, La, Ce, Nd, Sm, Eu, Tb, Tm, Yb, Hf, Ta, W, Au, Th, U).
Alinmig analitik noticolorin ¢oxsaxali statistik tohlili ¢irklonmonin osas monbolorini miioyyon
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etmaya va ¢irklondiricilorin uzaq masafolors daginmasinin rolunu qiymotlondirmoys imkan
veracokdir.
Acar sozlar: biomonitor, mamir, neytron aktivasiya, agir metal.

Giris: Atmosfer havasinin keyfiyystino nazarst insan saglamliginin vo davaml inkisafin tomin
edilmosindo vacib ohomiyyatli aspektlordon biri hesab edilir. Insanlarin tosorriifat foaliyyoti
naticosindo atmosfers daxil olan maddolor sirasinda agir metallarla ¢irklonmoyo xiisusi digqot
yetirilir. Agir metallarin bir sira geokimyovi vo biokimyovi dénmoz proseslordo istiraki ciddi
xastoliklora sobab olan ekoloji balans pozulmasina gotirib ¢ixarir. Atmosferin agir metallarla
cirklonmosi son 20-30 ildo nozarogarpacaq dorocods artmisdir. Belo ki, agir metallar hava kiitlolori
ilo monbolordon uzaq mosafolors dasinma vo otraf mithitdo yayilma vo ¢okmo xiisusiyystino
malikdirlor, buna goro do onlarin fosadlar1 dorhal deyil, miioyyon zaman miiddstindo yaranir. Bu
sobabdon atmosfer havasinda agir metallar, radionuklidlor vo digaor toksiki elementlors miintozom
nozarot otraf miihitin  ¢irklonmasinin  giymotlondirilmosindo  vo  uzun  miiddotli
prognozlasdirilmasinda miithiim shomiyyat kasb edir.

Todqgiqgat isindo secilmis orazilor (Goygol, Dagkoson, Godoboy rayonlar1) sonaye vo miixtolif
tosorriifat komplekslori torafindon uzun miiddat intensiv ¢irklonmolors moruz qalmsglar. Xiisusilo
do son illords bu orazilorin element ¢irklondiricilori tam olaraq toqiq edilmomisdir. Eyni zamanda
otraf miihitin ¢irklondiricilori vo bu ¢irklondiricilorin mombalori haqqinda sistemlosdirilmis
molumatlar, agir metallarin vo digor c¢irklondiricilorin konsentrasiyalarinin soviyyelorinin
prognozlasdirilmasi, homginin onlarin azaldilmasina yonalon effektiv tisullar iglonmomisdir.
Mamir texnikasi agir metallarin atmosferdo ¢dkmosinin monitoringi tiglin Avropanin bir ¢ox
6lkasinda genis istifado olunur. Otraf miihitin voziyyati vo bununla da shalinin saglamlig1 osason
yer atmosferinin voziyyotindon asilidir. Atmosfer tobii qazlarin garisigindan ibarstdir [1]. Bundan
olavo, havada cirklondirici qazlar, hoamg¢inin maye va ya bark hissaciklarin suspenziyalari ola bilar.
Hissociklor ya tobii monbolordon (torpaq, siixurlar, su hovzalori vo canli orqanizmlor), ya da
antropogen foaliyyat (sonaye, naqliyyat, yanacaq, insan tullantilar1 va s.) naticasinds havaya daxil
olur.

Praktikada havanin ¢irklonmasinin monitoringi ¢oxsaxoali problemdir. Miixtalif ¢irklondiricilorin
moanbalarini vo onlarin emissiyasini agkar etmok, miioyyan elementlorin konsentrasiyalarini lazimi
doqiqgliklo komiyyotco miioyyon etmok iiglin miivafiq analitik tsullart se¢mok, ayri-ayri
cirklondiricilorin otraf mihito vo insan saglamligina tosiri ilo bagl risk doracosini
giymotlondirmok lazimdir [2-4]. Xiisusi aerozol filtrlorinden istifado etmoklo mikroelementlorin
atmosferdo ¢Okmosinin todqiqi bu sahodo klassik todqiqat xottidir. Aspirasiya Usulu Ugln
niimunalorin gotiiriilmasi tisulu xiisusi cihazlar talob edir [5]. Metod ¢atindir vo bdyiik arazilarin
tadqiqi liglin mohsuldar deyil. 90-c1 illorin avvallorindon ayri-ayr1 dlkelords vo beynalxalq
miqyasda havanin c¢irklonmosinin qiymotlondirilmosinin yeni, miiasir metodlarinin islonib
hazirlanmasi ti¢lin intensiv todqiqatlar aparilmisdir. Bu istigamotlordon biri do biomonitorlarin
istiraki ilo agir metallarin vo digor zohorli elementlorin atmosferdo ¢okmosinin dyronilmasidir [6-
10]. Biomonitorlar otraf miihitin vaziyyetini komiyystco tosvir etmoyos xidmat edon canli
organizmlordir. Biomonitor kimi likenlor, mamairlar, qijilar, otlar, agaclarin qabig1 vo yarpaqlari,
iynayarpaqlilarin iynoalori v s. istifado edilir. Mamir texnikasi ilk dofo Skandinaviya 6lkalorinda
istifado edilmisdir [11-15]. Mamir biomonitoringi 1960-c1 ildon agir metallarin atmosferds
¢Ookmaosinin Oyronilmosi metodu kimi inkisaf etdirilir [16-18]. Mamurlar inkisaf etmis kok
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sistemina malik deyillor. Buna goro do atmosferdon elementlori asanliqla adsorbsiya edirlor.
Metodun {istlinliiyli nlimunalorin toplanmasinin sadsliyindadir.

Materiallar vo metodlar: Azorbaycanda osas vo mikroelementlorin atmosferdo ¢dkmasinin
Oyronilmosi {iclin 1ki ndév Pleurozium schreberi vo Hylocomium splendens mamirlari
gotliriilmiisdiir. Niimunolor xiisusi metodikaya uygun olaraq gotiiriilmiisdiir. Niimuno gotiirmo
orazilorinin koordinatlart GPS vasitosilo miioyyon edilmisdir [19,20]. Niimuno gétiirmo xoritasi
Sakil 1-do géstarilmisdir.

Gedebey, Dagkesen, Goygdl reyonian lizre dayaq nigtelerinin mangurut sxemi

Sakil 1. Niimunolorin gotiiriilmo xoritosi

Hor bir niimuns torpaq hissaciklori, quru yarpaglar, iynalor, ¢ubuglar vo s.- don tomizlonmisdir.
Materialin ¢irklonmosinin qarsisin1 almaq {igiin niimunolorin biitiin islonmasi zaman1 polietilen
olcoklordon istifads edilmisdir. Tohlil {i¢iin yalniz son {i¢ ildoki yasil vo yasil-gohvoyi tumurcuqlar
gotiiriiliib. Tomizlondikdon sonra toxminon 0,3 q mamir pres formalarinda gotirilir. Sonra
nimunalor daqiqliklo ¢okilir. Qisa miiddatli siialanma tglin mamir niimunalori istiliklo
mohiirlonmis polietilen folga torbalara, uzunmiiddotli slialanma {i¢lin niimuns iso aliiminium
gablara gablasdirilib.

Mamir niimunolorinin  neytron aktivlosdirilmasi tohlili Frank adma Neytron Fizikasi
Laboratoriyasinda (FLNP, JINR, Dubna) IBR - 2 impulslu siiratli reaktorda aparilmisdir [21-22].

Noticalor va Miizakiralor: Na, Mg, Al, Si, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As,
Se, Br, Rb, Sr, Mo, Ag, Cd, In, Sh, I, Cs, Ba, La, Ce, Nd, Sm, Eu, Th, Tm, Yb, Hf, Ta, W, Au, Th,
U elementlorinin konsentrasiyalart miioyyon edilmisdir. Todqiq olunan elementlor {i¢iin alinan
noticolorin  Simali Norve¢ vo Gilirciistan Respublikasindan alinan noticolorlo miigayisosi
aparilmisdir. Azorbaycan-Norve¢ mamir konsentrasiyalarinin miiqayisosi sonaye voziyyotindon
asili olaraq todqiq edilon niimunoslordo agir metallarin (Mg, Al, V, Fe, As, Mo, Cd, La va U)
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oksariyyatinin artan qiymatlorini gostordi. Gliman etmak olar ki, bu orazilorin sanaye sektorundan
havanin ¢irklonmosinin asas potensial monboalori qizil, o cliimlodon giimiis vo mis, madon domir
filizi, aliminium, kobalt vo marmar, slvan sonaye istehsali zavodlaridir.

Miixtalif ¢irklonmo monbolorini miioyyon etmok, onlar1 xarakterizo etmok vo on ¢ox c¢irklonmis
arazilori gostormak ii¢lin ¢oxvariantli statistik tohlildon (FA) istifads edilmisdir [23].

Faktor 1-da xiisusils yiiksak Cs (0,93), Sc (0,90), Hf (0,86), Al (0,82), Fe (0,80), Na (0,79), Ba
(0,72), Co (0,70), Mn (0,69), Ti (0,66) vo nadir torpaq elementlori Thb (0,94), Yb (0,91), Tm
(0,90), Sm (0,80), Ce (0,75), Nd (0,73), La (0,61). Bu elementlorin oksariyyati yer gabiginin
material liglin xarakterikdir vo ¢ox giiman ki, bu komponent an az1 qismen mamir niimunalorinin
torpaq hissociklori ilo ¢irklonmosini oks etdirir. Digor miimkiin monba, yer gabiginin materialina
bonzor osas element torkibine malik olan kdmiir yanmasit kimi yliksok temperatur proseslori
noticosindo yaranan ugucu kiil hissociklori ola bilar.

Faktor 2 As (0,73), Ni (0,63), Cr (0,62), Mg (0,62), Th (0,61) vo U (0,72) yiiksok qiymatlora
malikdir. As - zohorli vo kanserogen elementin yiiksok konsentrasiyasi asason mis vo qizil
madonlari, eloco do kdomiir yanmasi ilo slagedardir. Ni vo Cr — hazirki niimunslordoki bu
elementlor Gilirciistanin qonsu orazilorindo tapilanlarla eyni siraya malikdir. Yer gabiginin U vo
Th komponentloari ti¢lin — on yliksak qiymatlor qizil (hemginin giimiis vo mis) istehsali zavodunun
yaxinliginda yerloson dord niimuno goétiirmo yerindo miisahido edilmisdir. Bu bdlgodo yiiksok
cirklonmonin asas monbayi domir filizi, aliiminium, kobalt vo mormaor hasilatidir. Homginin qizil,
mis, kobalt, domir filizi, marmor hasil edilir.

Faktor 3 Cu (0,63), Rb (0,55), Cd (0,59) vo Au (0,69) yiiksok soviyyolorine malikdirlor. Bu
elementlor Gonco gohorindo metallurgiya sonayesinin emissiyalar ilo olagoli ola bilor.

4-cU amil niimuns zonasinin yasil sahoalari ils alagali olan C1 (0,89), K (0,86) vo Zn (0,64) {igiin
yiiksok giymotlora malikdir. Sinkin yiiksok doyori iki niimuno gotiirmo sahosindo miisahido
olunur: 24 vo 10-un yaxinlhiginda yerlogon sirkot tikinti sonayesi ticlin metal konstruksiyalarin vo
avadanligin istehsali ilo mosguldur. Miimkiin amil monboyi metal tullantilar ola bilor. Miixtolif
doyison giymotlor arasinda mdévcud olan miimkiin uygunluqglar aragdirmaq ti¢lin molumatlarin
sado statistik tohlili aparilmigdir. Korrelyasiya matrisi gostorir ki, oksor metallar yaxsi
korrelyasiyaya malikdir. On nozoro ¢arpan miisbot korrelyasiya Al vo V arasindadir (r=0,96); Al
vo Ti (r=0,97); Ti vo V (1=0,94); Fe vo Co (1=0,96); Cr va Fe (r=0,90); Cr vo Co (1=0,90); Sc vo
Fe (r=0,99); Sc vo Co (r=0,97); Sc vo V (1=0,91); Mg vo Al (r=0,89); Mg vo Ti (r=0,87); Al vo Sc
(r=0,89); Al vo Cs (r=0,91). Na vo Al arasinda da ohomiyyatli korrelyasiya var (r=0,88); Na vo
oksar kec¢id metallar (Sc, Ti, V, Cr, Fe, Co, Hf va Ta r=0,91; 0,90; 0,85; 0,85; 0,90; 0,93; vo 0,89
miivafiq olaraq); homg¢inin Na vo nadir torpaq elementlori arasinda (miivafiq olaraq La, Ce, Sm,
Tb va Tm 1= 0,85; 0,84; 0,86; 0,87 va 0,80) karrelyasiya vardir. Umumilikdo korrelyasiya matrisi
gostarir ki, nadir torpaq elementlori 6z aralarinda eyni zamanda Mg va Al ils, eloca do tranzit
metallarla yaxsi1 korrelyasiya olunur. Th vo U (r=0,96), Ta vo U (1=0,96), V vo Th (r=0,92), U vo
Hf (r=0,93), homginin Hf vo Th (r=0,96) arasinda shomiyyatli korrelyasiya var.

Noaticalar: Aparilmis ilkin aragdirmalar gostarir ki, agir metallarin atmosferdo ¢okmasinin mamir
biomonitoringi Azorbaycanin dagliq orazilorindo dag-modon vo sonaye ilo xarakterizo olunan
ekoloji vaziyyati Oyronmok {igliin somorali Usuldur. Bu todqiqatin tocriibasindon respublikanin
digor bolgoalorindo do ugurla istifado etmok olar.
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ABSTRACT

Improving the factors of gas pipelines and optimizing the quality of transported gas is one of the
main problems of the gas industry. To overcome these problems, gas treatment and transportation
technology should be improved using the latest science and technology, and the efficiency and
effectiveness of existing equipment should be increased. Sources of technological losses of gas
are indicated, classification of losses on sources and facilities is given, it is noted that the losses
are due to the lack of modern requirements for equipment used for gas collection, treatment,
transportation and storage processes and equipment and technologies used in these systems. Due
to the unsatisfactory performance of these devices and equipment, a large amount of liquid phase
remains in the processed gas and is transferred to the transport system along with the gas. During
transport, as a result of thermobaric influence of the environment, the thermodynamic parameters
of the gas change and the process of condensation of hydrocarbon condensate and water vapor
into liquids, i.e. phase transitions, resulting in changes in gas density and component composition.
This, in turn, leads to an disbalance between the amount of gas delivered and received. The
amount of gas losses in transport systems due to phase transitions varies depending on the
seasons. On the other hand, under certain thermobaric conditions, retrograde phenomena such as
"reverse condensation” and "reverse evaporation” can also occur. That is, evaporation can occur
when the pressure increases, and condensation can occur when the pressure decreases. Due to the
fact that the composition of the product produced during the depletion of the fields is constantly
changing, the maximum condensing pressure set at the beginning of the development may not be
sufficient for the next period. In this case, the lower temperature of the gas enriches it with water
vapor and heavy hydrocarbons. Given that the main condition for the condensation of liquid
vapors in the gas depends on the degree of saturation of the gas with vapors, then changes in
pressure and temperature during transportation are important. Since phase transitions due to
pressure and temperature changes during transportation were observed with hydrocarbon losses,
gas “losses” were assessed based on physical and chemical analysis of gas samples taken from
high and low pressure gas pipelines to assess these losses.

Effective and efficient methods have been extensively studied and commented on in order to
improve the factors of liquefied gas pipelines and optimize the transportation process. The
structure, shape and properties of liquid-added gas streams were studied as a result of phase
transformations in the gas stream under the influence of pressure, temperature and surfactants. In
order to improve the factors of gas pipelines, to ensure that the quality of gas meets the standards,
the methods of removing the liquid phase from the gas flow are explained and the effectiveness of
these methods is verified. The main reasons for the removal of liquid additives from gas pipelines
from the process with the help of condensate collectors and air pollution during operation are the
release of ingredients from the shut-off valves and process equipment into the atmosphere. During
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the operation of condensate collectors, it is important that the level of contamination from the
emissions of harmful substances from all sources is within the permissible concentration limits. In
order to prevent the release of waste into the atmosphere during the installation and operation of
condensate collectors in gas pipelines, environmental protection measures were taken and the
possibility of calculating the amount of waste released into the atmosphere through the application
of the "Ecologist-2.55" program.

Keywords: Separation, gas, pipeline, condensate, temperature, liquid additives, atmosphere.

QAZ KOMORI UZBRINDO KONDENSAT YIGICILéRIN
QURASDIRILMASI ZAMANI OTRAF MUHITIN MUHAFIZ9SI BAR9ODO

Fikrat Seyfiyev
Texnika iizro folsofo doktoru, dosent, Azarbaycan Dovlot Neft vo Sonaye Universiteti, “Neftin, Qazin Noqli vo
Saxlanmas1” kafedrasi, E-mail: Fikratl7@mail.ru

Qaz komoarlorinin istismar gostoricilorinin yaxsilagdirilmasi vo naql edilon qazin keyfiyyotinin
artirilmasi gaz sonayesinin asas problemlorindon biridir. Bu problemlorin aradan galdirilmasi iiglin
elm vo texnologiyanin an son yeniliklorindon istifade edarok qazin naqlo hazirlanmasi va naqli
texnologiyast tokmillogdirilmali vo movcud avadanhqlarin effektivliyi vo somoraliliyi
yiiksaldilmalidir. Qazin texnoloji itki manbalari gostorilmis, monbalar va obyektlor lizrom itkilarin
tosnifat1 verilmis, bas veron itkilorin qazin yigilmasi, hazirlanmasi, noqli vo saxlanmasi proseslori
ticiin istifads olunan avadanliglarin vo homin sistemlords tatbiq edilon texnika va texnologiyalarin
miiasir toloblor soviyyosindo olmamasi ilo bagl oldugu qeyd edilmisdir. Bu qurgu vo
avadanliglarin isinin gonaotboxs olmamasi sobobindon emal olunan gazin torkibindo xeyli
miqdarda maye faza qalir vo gazla borabor nogl sistemino otiirtiliir. Noql zamani otraf miihitin
termobarik tasirlori naticesinde qazin termodinamik parametrlorinin doyismasi ilo onun torkibindo
olan karbohidrogen kondensat1 vo su buxarlarinin kondenslosorok maye halina kegmasi prosesi,
yani faza ¢evrilmolori bas verir ki, noticodo qazin sixligi, komponent torkibi doyisir. Bu ise 6z
novbasindo tohvil verilon vo gobul edilon gazin miqdar1 arasinda forq—disbalans yaranmasina
sobab olur. Faza c¢evrilmalori hesabina naql sistemlorinde bag veran qaz itkilerinin miqdart ilin
movsiimlorindon asili miixtolif olur. Yoni, tozyiqin ¢oxalmasi zamani buxarlanma, azalmasi
zamani is9 kondenslogmo proseslori movcud ola bilir. Yataglarin tilkonmays iglonmosi zamani
istehsal olunan mohsulun torkibi fasilosiz olaraq doyisdiyi ii¢iin islonmonin baglangicinda toyin
edilon maksimal kondenslosma tozyiqi sonraki dovr tigiin kifayatedici olmaya da bilir. Bu zaman
gazin temperaturunun asagi dlismosi onu su buxarlari vo agir karbohidrogenlorlo daha da
zonginlogdirir. Qazda olan maye buxarlarinin kondenslogmaosi {i¢iin asas sortin qazin buxarlarla
doyma daracasindon asililiginin oldugunu nazars alsaq, onda naql zamani tozyiq ve temperaturun
doyismosi miihiim ohomiyyat kosb edir. Nogl zamani tozyiq vo temperaturun doyismosindon asili
olaraq bas veron faza g¢evrilmolori karbohidrogen itkilori ilo miisahido olundugundan homin
itkilorin giymotlondirilmosi ti¢lin yiiksok vo algaq tozyiqli qaz komorlorindon gotiiriilmiis qaz
niimunslarinin fiziki-kimyavi tohlili esasinda catismayan qaz qaliqlarinin qiymatlondirilmasi
aparilmigdir. Maye olavoli qaz komorlorinin istismar gdstoricilorinin yaxsilagdirilmas: vo nogl
prosesinin optimallasdirilmas1 magsadils effektiv vo samarali iisullar genis sokildo dyronilib va
sorh edilib. Qaz axininda tozyiq, temperaturun vo sothi-aktiv reagentlorin tosirilo baglayan faza
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cevrilmalorin yaranmasi ilo qaz-maye axinlarinin todqiq edilmisdir. Qazlarin boru komarlori ilo
noglinin optimallasdirilmasi, gazin keyfiyyotinin standartlara uy§un olmasini tomin etmok {igiin
maye fazasmin qaz axinindan ¢ixarilmasi sullari sorh edilmis vo bu iisullarin somaraliliyi
osaslandirilmigdir. Qaz komorlorindo yaranmis maye olavolorin kondensat yigicilarin kémoyi ilo
texnoloji prosesdon c¢ixarilmasi vo istismar zamani atmosferin ¢irklonmosinin asas soboblori
baglayici armaturlardan vo texnoloji avadanliglardan inqrediyentlorin atmosfers atilmalaridir.
Kondensat yigicilarin istismart zamani nozordo tutulan biitlin monbolordon atila bilon zororli
maddolorin tullantilarindan yaranmis ¢irklonmo soviyyesi buraxilabilon qatiliq haddi soviyyasindo
olmas1 vacibdir. Qaz komorlorinde kondensat yigicilarin qurasdirilmasi vo istismart zamani
tullantilarin atmosfers yayilmalarinin qarsisinin alinmasi mogsadi ilo otraf miihitin miihafizosi
tadbirlori verilmis vo ekoloji proqramlarin totbiqi sayesinds tullantilarin atmosfera yayilma
hocminin hesablanmas1 miimkiinliiyii gostorilmisdir.

Acar sozlar: Separasiya, qaz, komor, kondensat,.temperatur, maye alavalor, atmosfer.

Giris: Texniki-iqtisadi cohatdon vo ekoloji gostaricilorine gora daha olverisli enerji dastyicisi
hesab olunan tobii qaza moigotdo, sonayeds vo gazin istehlakina tolobat homiso bdyiik olmusdur.
Qazin istehsali saholorindon istehlakina kimi miixtalif texnoloji proseslorin yerino yetirilmosi
lazimdir. Biitlin omoliyyatlarin hoyata kecirilmosi zamani qazin miixtolif név maye vo qaz
olavolorils birlikds, ¢oxsayli vo miirokkab boru komorlori sisteminds miixtalif rejimlordo horokot
edir ki, biitiin hallarda hidravliki parametrlorin gabaqcadan dyronilmasi vo alinmis noticodon asili
olaraq onlarin tonzimlonmasi lazim olur| 1-3].

Qaz komorlorinin istismart zamani miihlim masalalordon biri olan otraf miihitin miihafizasi az
tullantili, tullantisiz texnoloji proseslorini hoyata kecirilmoklo flora vo faunanin saxlanilmasi
todbirlori hesab olunur. Qeyd edok ki, qazlarin horokotindo mayelorin kigik o6l¢iilordo olmasi
karbohidrigenlorin sorf gostorici xatalar1 kosgin artmasi ilo miisahide olunur. Bu mogsadlo gaz
komorindon yi1gilmis mayedon azad edilmasi, komards bir monali olaraq qaz axininin bircinsliyi
tomin olunmalidir. Qaz boru komorlorindo otraf miihitin tosirlori naticosindo monfi temperaturun
yaranmasi ilo hidratin miimkiinliiyiinii aradan qaldirmaq iiglin, nomliyin gotiiriilmosi tomin
edilmolidir. Buna baxmayaraq, otraf miihitin anomal temperaturu vo qazin fiziki-kimyavi
analizlorin gostoricilorino asason magistral bor komorinin relefdon asagi olan yerlorindo maye
kondensatin toplanmasi baslayir, bunun osasinda komorlsin en kosiyinin daralmasina gatirib
cixarir vo sonda qazin noql prosesindo hidravlik tasirlorin azaldilmasi {i¢iin komorin baglangic
hissasindo tozyiqin ¢oxaldilmasina ehtiyac duyulur [2].

Arasdirmalar va naticalorin tahlili: Homginin tolabatgiya gondorilon karbohidrogen qazlarinin
keyfiyyot gostoricilori 6lkomizds qiivvads olan standartlarin toloblorini qismon 6doyir. Magistral
qaz komorlorindo kondensat yidicilarin qurasdirilmasinda osas mogsod qaz komorinin is
gostaricilorinin yaxsilagdirilmasi, yiiksok keyfiyyatli gazin naqlini tomini vo boru komarinin relyef
iizro asag1 hissolorindo ¢6kmiis maye fazanin kondensatyigicilara toplanmasidir. 28 May NQCI-
nin Bahar-Hovsan boru kamarlari ilo naql olunan qazin torkibi cadval 1-do gostorilmisdir [4].

Cadval 1. Qaz kamarindon gotiiriilon qazin torkibi

Komponentlar | Hocm, % | Kitle, %
CH, 91,57 81,65
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CoHe 3,79 6,39
CsHs 1,13 2,77
i-C4H1p 0,29 0,94
n-C4Hip 0,38 1,23
i-CsH1» 0,07 0,28
n-C5H12 0,07 0,28
CO» 2,49 6,31
O, 0 -

N> 0,21 0,33

Qazin sixliq 0,7528 olmagqla torkibindo hidrogen sulfidin miqdar1 0,62 mq/m3 vo mexaniki
qarisiqlar miquarl iso 0,45 mq/m® olmusdur. Hesablamalarda qazin riitubatliyi yay mévsiimii fiiin
1263,6 mg/m°, qis movsiimii tiglin iso 980,4 mq/m3 gotiirtilmiisdiir. Molum oldugu kimi, hidrat
tixaclarin1 aradan qaldirilmas1 mayelogmis fliildin qaz fazaya gevrilmosino yalniz sothi-aktiv
reagentlor tosiri ilo bag vermir, o climlodon bu zaman termobarik soraitindo asas rolu var.Boru
komorindo tozyiqin miioyyon edilmis hoddo catarsa onda axin zamani texnoloji prosesdo
kondenslosma daha artmis olar.

Texnoloji prosesds tozyiq bohran qiymatini kegdikco oks proses bas vermasi miisahido olunur.
Qaz boru komorindon gétiiriilmiis nlimunoni analiz etmok {i¢iin bohran qiymaotlorido codval 2-do
gostorilmigdir. Karbohidrogenlorin noql edilmasinin asas masalosi separasiya aparatlarinda
yaranan maye fazasinin baslangic moarholosindo béhran hadlorinin qiymotlorine uygun golmasidir.
Bu baximdan, iki fazali axininda tozyiqin seraitdon ash olaraq azaldigi vo temperatur artdigi an
buxarlanma prosesi oks olaraq kondensasiya prosesini avozloyacak.

Cadval 2. Komoardon goétiiriilon qazin termodinamik xiisusiyyatlori.

Karbohidrogen qazlarmin Karbohidr Karbohld[oge Karbohidrogen
torkibi ogen qu_larm n qazlarinm boéhran molekulyar kiitlo
béhran tozyiqi temperaturu

Komponent. mig. Hocm Pusn, MPa Toon K M

CH, 0,9643 4,379 190,49 16,04

C,Hg 0,0202 5,065 305,51 30,57

C3Hs 0,0077 4,418 369,79 44,09

C4Hyo 0,0043 3,944 425,18 58,11

CsHypot 0,004 3,48 469,19 80,05

Aparilan tacrlibslar asasan separasiya olunmus qazda pentanin molekulyar kutlasinin
temperaturdan asihligini 6yrenmakls tayin edilmigdir ki, separasiya prosesi zamani artan
temperaturu tesiri ile pentanin molekulyar kutlasi de artmis olur (sekil 1). Qazin terkibi
termobarik tesirler naticesinds dayismasini tayinin taedqigati gostermisdir ki, tazyiqin ve
temperaturun artmasi ile separator qurgusundan ayriimigs maye fazanin miqdarinin
azalmasi ile tesdiq edilmisdir. Bu baximdan separator qurgularinda qazin maye
hissaciklarinin sistemdan tam ¢ixariimasi mumkun deyil.
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Sakil 1. Qaz axininda pentanin molekulyar kiitlasinin separasiya temperaturundan asililig1 oyrisi.

Axin zamani maye ilo tarazliq halinda olan qaz agir karbohidrogenlarin miqdar: sistemdas tozyiqin
azalmasi ilo misahido olunur. Tozyiqi P=7,0 MPa -do qaz qarisiglar1 (C;-Cs) miihitindo
buxarlanma azalir vo modvcud tozyiqin azalmasi noticosindo maye fazanin miqdart artmasi
miisahido olunur. Qaz boru komorindo maye formalagmasi mexaniki sobablorin tasiri ilo bas veros
bilir. Mayenin qazin axinlart ilo sovrulmasi zamani maye hissaciklori komorin daxili yan daxili
sothlorine toxunmasi ilo daha da kigik hissaciklors boliiniir vo qaz maye buxarlari ilo doyur.
Birfazali sistemin qaz axinlarinda yaradilmast moqgsadi ilo kondensat yigicilarin boru
komorlorindo qurasdirilmasi mogsoadouygun sayilir. Qaz axini ilo horokot edon maye fazanin
6lemok iiclin niimunolor gotiiriiliir. Laboratoriya soraitindo adsorbsiya prosesi 0,2 m/san siiratlo ilo
1im? gaz buraxmagqla aparilir. Alinmis naticolor gaz xromatoqrafiyasinda toyin edilmisdir.

e

| PAHTEI
| 126 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




E-ISSN: 2674-5224

PAHTEI

REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

VOLUME 13 ISSUE 02 2022

Temperator nazaratci

-\
\l Adsorbent qat1
e Qolder
Y / qaz dedektoru
Boru kamarindan = <
gbtriilmiis qaz ﬂ

/u_

Sakil 2. Boru komori ilo dasinan karbohidrogen gazlarinin torkibindo olan maye fazanin fiziki-
kimyovi torkibi toyini li¢lin qurgu.

Suyuducu

Udulma noaticosindo udulan maye fazanin (agir karbohidrogenlor, su) miqdar1 6l¢iiliir. Sistemdo
tarazliq voziyyetini iiclin qazin riitiibatliyi vo termobarik asililigindan istifade etmoklo tapilir.
Adsorbsiya prosesi noticosindo udulmus lay suyunun miqdarindan tarazliq voziyyeatindoki lay
suyunun miqdari ¢ixildigda qaz boru kemorinds yigilan sorbastlogsmis suyun miqdarini hesablaya
bilirik.

AWg, =Wy, - W (1)

AWy, — qaz komorina diison suyun miqdar, q/m3

Wy, - adsorbent torafindon udulan suyun miqdar, g/m>;

W - gazda tarazliq halindaki suyun miqdar, q/m3

Agir karbohidrogenlorin qaz boru komorino diismilis miqdarin1 adsorbent ilo udulmus
karbohidrogenlorin miqdar1 ilo nogl olunan gazda propan vo butaninin iimumi miqdarlarinin comi
forqino borabor olmalidir [4].

AG =Gar — Gc e, (2)

Aq - agir karbohidrogenlorin qaz kemorins diison miqdari, ¢/m®
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Jak - komordo agir karbohidrogenlorin potensial miqd., q/m3
qc,+c,— Propan, butan karbohidrogenlarinin gazin torkibindski miqdart comi, q/m®

Gc,+c, = 10Xpg (C3+Cy) (3)

pq —s1xl181 qazin, q/m®;

CsHs - propanin qazin torkibindo olan miqdari, faizlo;

C4Hjo - normal vs izo qurluslu butanlarin gazin torkibinds olan comi, %-lo.

Bu baximdan gazda tarazliq halindaki mayenin otraf miihitin tosirindo kondenlogsmosini nozoro
alaraq kondensat yigicilarinin quragdirilmasi yerini tayin etmaklo v atraf miihitin ¢irklonmosinin
azaldilmas1 mogsadils islorin goriilmasi nozords alinmalidirdir.

-texnoloji prosesin qugu, avadanliglar vo boru komarlori diizgiin yerlosdirili.

- texnoloji prosesin olagolondirici kommunikasiya avadanliglar1 arasinda olan mosafo qiivvoda
normativ sadin tolobini 6domolidir.

- sortlor, rejimlor tikinti vo qurasdirma zamani optimallasdiriimali.

- kondensatyigici qurgularin istismari zamani boru komari boyu kipliyin tomin olunmasi.

- yarana bilon maye fazanin kondensat yigicilarla tam cixarilmasi ii¢lin dlgiilorinivo materalinin
diizglin secilmosi, toloblorin biitliinliiklo tomin edilmosi magsadi ilo armaturlar, borular miiasir
iisullarla gaynaq yerlorini, méhkomliyini, mexaniki gdstoricilorinin yoxlamali.

- yiiksok keyfiyyoto malik polad orintilorindon istifado edorok boru vo aparatlarin hazirlanmasi.
- is¢i soraitlora uygun baglayici qurgularin aparat vo boru komorlorinin ovvelindo vo axirinda
nozors alinmali.

- goruyucu klapanlarla klassik aparatlar tochiz olunmali.

- obyektin tikintisi zaman1 istismara yararli olmayan nazarat vo Ol¢li qurgularini, aparatlarini,
aqregat vo mexanizmlorin istismari tam qadagan edilmali.

- obyektin qurgu vo kommunikasiya xotlorini korroziyadan miihafizo moqgsadi ilo aktiv va passiv
mithafizo metodlariin totbiqi [5].

Miiasir ekoloji programlarin totbiqi ilo atmosfer havasina atilan tullantilarin hacmlori, yayilma
doracoalorini aydinlagdirmagla vo tullantilarin yer sothinds qatiligi miioyyon etmok miimkiindiir.

Notica: Todgigatlar asasinda bu naticalor oldo edilmisdir: 1.Qaz axiinda tozyiq, temperatur,
sathi-aktiv reagentlorin tosiri ilo bag vers bilocok faza ¢evrilmolori, qgaz-maye ilo boru komorinin
harakatinin struktur formasi, vo xiisusiyyatlori aydinlagdirilmigdir.

2.Aparilmig todqiqgat lisulunun osas somorolorindon birido vobbi adoadinin toyinindo boyiik
ohomiyyato malikdir.

3.Qaz komorlorinds kondensat yigicilarin quragdirilmas: vo istismarit zamani tullantilarin
atmosfero yayilmalarinin garsisinin alinmasit mogsadi ilo otraf miihitin miihafizosi todbirlori
verilmis vo ekoloji proqramlarin totbiqi sayssinds tullantilarin atmosfers yayilma hocminin
hesablanmas1 miimkiiniidiir.
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ABSTRACT

In today's evolving business environment, large companies have no choice but to avoid media
packages. The main goal is to provide mechanization of workflow and save money. Thus, ERP
systems have the ability to limit or expand an organization's capabilities and pave the way for
competitiveness.

Work technology systems are developed by updating the company to the latest type of work,
tracking enterprise capabilities and job changes, reflecting enterprise structure and employee
relationships, and ultimately leading to a competitive advantage. For this reason, organizations
that use ERP for competitiveness need to redirect Human Resources activities, as these activities
are important in a competitive platform.

A way to gain a competitive advantage in the enterprise while helping to link it to other key
functions of the organization in the enterprise Resource Planning integration systems, which tend
to focus on both the essential elements and the results of the task, together with all human
resource roles mentioned in the literature. shows. The changes taking place in the world, taking
into account the impact of new and professional people on domestic competition and socio-
economic development, resulting in a high level of global migration, large-scale steps to shape the
scientific community, exemplary measures to improve the quality of human resources requires a
re-evaluation of all theoretical approaches.

In the age of new technologies, new changes in society allow the growing demand for enterprise
resource planning and a more detailed study of this area. All this determines the relevance of the
current topic. As in an enterprise, there are issues that need to be addressed in the management of
the company. Thus, the formation of the staff of the organization is to determine that the ERP
system brings the common patterns recorded more quickly. Training of employees in enterprises,
accurate placement of personnel, as well as maneuvering are of paramount importance. The main
work in improving the quality of human resources activities is the proper organization of
enterprise resources. Proper human resource management is a key part of the new ERP. In recent
times, in order to increase human resources in the world, changing the quality indicators sought in
people, the formation of the concept of "human capital”, along with economic, administrative,
psychological and social means in human resource management began to use modern new
management. As we have mentioned, one of the most important issues in the management of any
enterprise is the application of the enterprise resource system, which is a tool designed to
accelerate the registration and management processes of enterprise resources in enterprises and
organizations.

At a time when foreign and domestic competition is strong, the development of leadership in
production, services and other areas is purely about how to manage human resources. For this
reason, states and large enterprises attach greater importance to the use of human resources, and in
this regard, the role and use of enterprise asset planning (ERP) programs in improving quality are
of particular importance. Enhancing competitive features is one of the main goals of ERP apps.
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For this reason, all the functions of the system are focused on that implementation. To achieve
this, it is possible to build a transparent and clearer business process management system based on
complete and accurate information about the enterprise. In the new era, changes in the quality
indicators sought by people to increase human capacity in the world, the formation of "human
investment”, the use of modern new basic management in the management of human resources,
along with the dual, administrative, psychological and social means.

As in all areas of humanity, the human factor is currently very much in the country of Azerbaijan,
but also in the field of enterprise planning (ERP) is being done to increase the quality of human
resources activities. Our country's development in terms of joining and growing global
competition, use of more modern technologies in the human and economic space, increase in
demand for education and other points written at the top “Record of organizational resources in
increasing the efficiency of human resources activities (ERP) application capabilities of programs
as well as their role” emphasizes the importance of research in the theme.

The opportunities and role of human resource development programs have been the focus of more
researchers and researchers on quality improvement, development, its aspects, the impact of
increasing the rate of money development, and the use of enterprise capacity planning programs.
Keywords: ERP, Enterprise Resource Planning, ERP applications, Human resources

MUOSSISOLORDO RESURSLARIN PLANLASDIRILMASI (ERP)
SISTEMININ TOTBIQININ MUMKUNLUYU VO INKISAF YOLLARI

Safiqa Rasulzads

Baki Miihondislik Universiteti, Iqtisadiyyat, vo Idaroetmo, Magistrant, Email: sefige.resulzade@mail.ru
XULASO

Gilinlimiizde inkisaf etmokdo olan i3 mihitindo, boylik sirkstlorin kiitlovi informasiya
paketlorindon gagmaq {¢iin he¢ bir variantlar1 yoxdur. Osason mogsodi 1§ axininin
mexanizasiyasini tomin etmok vo maliyyays qonaot etmokdir. Belsliklo, ERP sistemlorinin
toskilatin imkanlarin1 mohdudlasdirmaq vo ya genislondirmok vo rogabat qabiliyyatine aparan bir
yol agmaq imkan1 var.

Is texnologiyas1 sistemlori sirkotin son is ndviino godar yeniloyorok miiossisonin qabiliyyatini vo
is doyisikliyini izloyarok, miiossiso strukturu vo is¢i miinasibatlorini oks etdirorok inkisaf etdirir vo
noticado rogabot istiinliiyii oldo etmoya sobab olur. Bu sobobdon ERP-ni rogabot gabiliyyati tigiin
istifado edon toskilatlar Insan Resurslar1 faaliyyatlorini yenidon istiqgamatlondirmalidir, ¢iinki bu
foaliyyatlor rogabot platformasinda vacibdir.

Umumilikdo odobiyyatlarda qeyd edilon, biitiin insan resurslari rollart ilo birlikdo hom is
tapsiriqlarini yerino yetirmoyo nail olmagin vacib elementlorino, hom do noticolorino digqet
yetirmoys meyilli olan Miiossiso Resurs Planlasdirma inteqrasiya sistemlori zamani toskilatin
digor asas funksiyalari ilo olagolondirmoya komok etmoklo yanasi, miiossisods rogabaot iistiinliiyii
oldo etmoys yol gostorir. Diinyada gedon doyisikliklor, yeni vo pesokar insanlarin daxili rogaboto
vo sosial-igtisadi inkisafa tosiri nozoro alinaraq doyismosi, natico etibari ilo qlobal soviyyado
miqrasiya soviyyelorinin yliksok dorocodo artmasi, elm comiyyetinin xiisusi formada
formalagdirilmasi istiqgamotindo atilan genis addimlar insan resurslar foaliyyotindo keyfiyyotin
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artirllmas1 iizro olan niimunovi todbirlorin vo nozori yanagmalarin hamisinin  yenidon
doyoarlondirilmasini tolob edir.

Yeni texnologiyalar asrindo comiyyatds yeni doyisiklik miiassisa resurslarinin planlagdirilmasina
movcud tolobatin artmasina vo bu istigamatin daha otrafli todqiqine imkan yaradir. Biitiin bunlar
moveud mévzunun aktualligini sortlondirir. Bir miiossisodo oldugu kimi sirkotin idarsedilmasindo
holli vacib olan masalolor var. Belo ki, toskilatlarin kadrlarinin formalasdirilmasi, miioyyon
edilmesidir ki, yazilan edilon iimumi niimunslori ERP sistemi daha tez formaya gotirir.
Miiossisolordo igsilorin hazirlanmasi, kadrlarin doqiq yerlosdirilmosi, eyni zamanda manevr
olunmas1 osas mona kosb edir. Insan resurslari foaliyyotlorinds keyfiyyatin artirlmasinda osas is
miiossiso resurslariin diizgiin togkil formasidir. Kadrlarin diizgiin idars olunmasi tozo ERP-nin
osas daxili hissosidir. Qeyd etdiyimiz formada, istonilon miiossisonin idaroedilmosindo miihim
osas mosalolordon biri do miiossiso resurslarinin sisteminin totbiqidir ki, miiossiso resurslarinin
sistem - miiossiso vo togkilatlarda qeydiyyatinin vo idarsetmo proseslorin siiratlondirilmasi tiglin
nazords tutulmus vasitadir.

Xarici vo Olkodaxili rogabetin giiclii oldugu bir dovrde istehsal, xidmot vo digor saholorde
birinciliyi inkisaf etdirmok sirf insan resurslarinin neco idaro edilmosi ilo olagolidir. Homin
sobabdon dovlatlar, iri miisssisaler insan kadrlarinin istifade olunmasi mosolosine daha boyiik
ohomiyyat 6nom verir vo bu istiqgamotdo keyfiyyotin artirilmasinda miiossiso vosaitlorinin
planlagdirilmas1 (ERP) proqramlarinin rolu veo istifado imkanlar1 xiisusi vaciblik kosb edir.
Rogabot xiisusiyyatlorinin artirilmasi - ERP app-lorinin osas mogsadlorindon biridir. Bu sobablo
sistemin biitlin funksiyalar1 homin hoyata ke¢irilmasina yonoldilib. Buna nail olmaq {igiin,
miiossiso barasindo tam vo doqiq informasiya osasinda soffaf vo daha aydin biznes proseslorinin
idara olunmasi sisteminin qurulmasi ilo miimkiindiir.

Yeni dovrdo diinyada kadr potensialinin artirilmasi tiglin insanlarda axtarilan keyfiyyot
gostoricilorinin doyismasi, “insan sormayosi” diigiincosi formalasmasi, insan kadrlarinin idaro
olunmasinda iktisadi, inzibati, psixoloji-sosial vasitolorlo yanasi miiasir yeni osasli idarsetmo
istifadasino baslanmigdir.

Bosoriyyotin hor sahosindo oldugu kimi, Azorbaycanda 6lkosindodo da indiki zamanda adam
amilino ¢ox boylk yer ayrilir, eyni zamanda kadr resurslar1 foaliyystlorindo keyfiyyatin
artirilmasinda miiossiso kadrlarinin planlasdirilmasi (ERP) istigamotindo daha boyiik islor goriiliir.
Yurdumuzun global rogabsto qosulmasi vo boyiimasi baximdan inkisaf etmaosi, insani vo iqtisadi
mokanda daha miiasir texnologiyalarin istifadosi, tohsil soviyyasino tolobin artmasi vo yuxari
hissodo yazilan basqa moqamlar “Insan kadrlar1 foaliyyotlorindo yiiksok somaraliliyin
yiiksolmasindo togkilat resurslarinin geyd olunmsi (ERP) programlarinin totbiq imkanlar1 vo
hamginin rolu” todqgiqat isinin temasinda aktual sokildo oldugunu vacibliyini ortaya qoyur.

Insan Resurslarinin foaliyyotindo keyfiyyotin artirilmasi, inkisafi yonlori, onun aspektlori, pulun
inkisaf silirotinin ¢oxalmasi tosirlori vo miiossiso imkanlarinin planlasdirilmasi proqramlarinin
istifado imkanlar1 vo rolu daha ¢ox totgiqat¢t vo arasdirmagilarin digqoat morkozindo olmusdur.
Acar sozlor: ERP, Miiossiso Resurs Planlamasi, ERP totbiqlori, insan resurslari

Giris: Diinyada gedon doyisikliklor, yeni vo pesokar insanlarin daxili rogabato vo sosial-igtisadi
inkisafa tosiri nozoro alinaraq doyismosi, notico etibar1 ilo qlobal soviyyoado miqrasiya
soviyyolorinin yliksok dorocods artmasi, elm comiyyatinin xiisusi formada formalasdirilmasi
istigamatindo atilan genis addimlar insan resurslar1 faaliyyotindo keyfiyystin artirilmasi iizrs olan
niimunavi tadbirlorin vo nazari yanagsmalarin hamisinin yenidon doyarlondirilmasini tolob edir.
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Yeni texnologiyalar osrindo comiyyatdo yeni doyisiklik miiossiso resurslarinin planlagdirilmasina
movcud tolobatin artmasina vo bu istigamatin daha otrafli todqiqine imkan yaradir. Biitiin bunlar
movcud mévzunun aktualligini sortlondirir. Bir miiossisodo oldugu kimi sirkotin idarsedilmosindo
holli vacib olan maosololor var. Belo ki, toskilatlarin kadrlarinin formalasdirilmasi, miioyyon
edilmosidir ki, yazilan edilon {imumi niimunslori ERP sistemi daha tez formaya gatirir.
Miiossisolordo igsilorin hazirlanmasi, kadrlarin doqiq yerlosdirilmosi, eyni zamanda manevr
olunmas1 osas mona kosb edir. Insan resurslari faaliyyotlorindo keyfiyyatin artirilmasinda osas is
miiossiso resurslarmin diizgiin togkil formasidir. Kadrlarin diizgiin idars olunmasi tozo ERP-nin
osas daxili hissosidir. Qeyd etdiyimiz formada, istonilon miiossisonin idaroedilmosindo miithim
osas mosalolordon biri do miiossiso resurslarinin sisteminin totbiqidir ki, miiossiso resurslarinin
sistem - miiossiso vo togkilatlarda qeydiyyatinin vo idarsetmo proseslorin siirotlondirilmasi tiglin
nazords tutulmus vasitadir.

Yurdumuzun global rogabsto qosulmasi vo bdyiimasi baximdan inkisaf etmasi, insani vo iqtisadi
mokanda daha miiasir texnologiyalarin istifadosi, tohsil soviyyasino tolobin artmasi vo yuxari
hissodo yazilan basqa mogamlar “Insan kadrlar1 foaliyyotlorindo yiiksok semaraliliyin
yiiksolmasindo togkilat resurslarinin geyd olunmsi (ERP) programlarinin totbiq imkanlari vo
homginin rolu” todqiqat isinin temasinda aktual sokilds oldugunu vacib edir.

Masalonin qoyulusu: ERP (Miiossisolordo resurslarin planlagdirilmasi)-Miiossiso Resurslarinin
Planlagdirilmasi iiglin nozordo tutulan bir sistemdir. Hesabatlar, satinalmalar, layiholorin idaro
edilmosi, risklorin idaro edilmoasi vo istehsalat kimi giindolik foaliyysto nozarot etmok iigilin
istifado edilon sistem vo proqram tominati paketidir. Bu ciir program tominatinin osas mahiyyati
sirkotin biitiin sobalorini vo biznes proseslorini bir bazaya comloyorok vahid bir sistem vasitosilo
1daro edilmosidir. [1]

Miiassiso resurslarinin planlagdirilmasi (ERP), asason, real vaxt rejimindo proqram tominatlari vo
texnologiya vasitosi ilo osas biznes proseslorinin inteqrasiya olunmasidir. ERP sistemlori bir-
birina banzayir va bir ¢ox biznes proseslorini miisyyon edir va onlar arasinda malumatlarin axinini
tomin edir. Bir toskilatin birdon ¢ox qaynaqdan paylasilan omoliyyat molumatlarini toplayaraq,
ERP sistemlori molumatlarin tokrarlanmasini aradan qaldirir vo malumatlarin biitdvliyiinii "tok
hoqiqot monbayi" (single source of truth) ilo tomin edir. ERP sistemlori bir sira saholordo minlorlo
isi idars etmok {i¢iin ¢ox vacibdir.

Hoall iisullari: ERP vasitolori vasitosi ilo togkilatlarda sifaris, istehsal, insan resusrlari vo maliyyo
idarasi, maliyys hesablamasi, nozarot, anbarlama vo aid funksiyalari, satis-marketing, onlayn
ticarot vo todariik saholori ilo bir sistem togkil edilmokdadir. Togkil olunan bu inteqrasiya togkilat
daxilindo formalasan molumatin isini artirmaqla borabar ¢evik kegidini tomin etmokdadir. Bu
vasito ilo idaro etmodo verilon son daha real vo dogru olmasidir. Miiassiso resurslarinin
planlasdirilmasi (ERP) sistemlorinin alt modullar1: [2]

ERP HR Vasitosi: IR modulu osas is¢i bazasi olur.

ERP Maliyys Vasitosi: Bu modul asas, iimumi illik vo saho maliyyo hesabatlar1 ii¢lin miixtalif
sObolordon pul molumatlarini toplayir.

ERP Invertar Idaroetmo Vasita: Bu modul asas stok sahasinin qorunmasi prosesi aiddir.

ERP Satis Vasito: Bu modul osas, sifarisin planlasdirilmasi, aid vo faktura kimi saholori hoyata
kegirir.
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ERP Istehsalat planlasdirmasi (PP) Vasitosi: Bu modul osas molumatlarini, informasiyasini
planlagdirilmasini va asas foaliyyatinin geyd olunmasini tomin edir. [3]

ERP Tachizat vasitasi: Bu modul vacib resurslarin idars olunmasidir, avadanhqlarin ¢ixmasinin
geyd edilmasindo yaxud texnikanin ii¢iin planlasdirmasinda osas istifado olunur.

Yerli togkilatda ERP sisteminin toskili ilo asagidaki tistlinliiklori aid etmok olar (Sakil 1):

. miiessisenin  faaliyyat effektivliyini  dofalarls  stiratlondirmek va
yiiksaltmak;

. filiallarin va sobalarin mehsuldarligin izlamak;

. satis dinamikasinin statistikasini aparmaq va onu tahlil etmak;

. idaralar tizra sifariglerin aparilmasi va rasmilagdirilmasi zamam sshv va

qeyri-daqigliklardan uzaq olmaq;

. real vaxtda miiassisanin galirlarini va xarclarini nazarstds saxlamag.

Sokil 1

Rogabotdo 6no ¢ixmaq istoyon miiossisolor, kompiiterlorin alq1r — satqisinin hoyata kegcirildiyi
1960 — ci1 illordon beri isdo yaranan problemlorin hollindo malumat texnologiyalarinmi istifade
etmokdodirlor. Texnologiyanin istifado edilmoyo baglandig1r ilk illordon giindoalik islorin
avtomatlagdirilmasini hayata kegirarak is giiclindo gonast oldo etmok kifayat edorkon, 1980 — ci
illoro golindiyindo oldo edilon molumatin vaxt kegirilmodon miizakiro edilmasi vo doyison is
soraitino uygun olaraq siiratli gorarlarin verilmosi goézlonilir hala golmisdir. Xiisusilo istehsal
miossisolorinin gdzlontilori, material ehtiyaclar planlamasi (MRP), istehsal monbo planlamasi
(MRP 2) vo miiassisa resurs planlamasi (ERP) totbiglorini ortaya ¢ixarmigdir. [4]

Miiossiso resurslarinin mohsuldar bir gokildo idaro edilmasi {i¢lin dizayn edilmis idaroedici vo
toskilatlandirict molumat totbiqi olaraq qobul edilon ERP - nin 6lgiilori bu aragdirmanin
movzusunu ortaya qoymaqdadir. Aragdirma miiossisolorin strateji planlama vo gorarvermo
miiddotindo molumat sistemlorindon istifado etmo c¢otinliklori vo idaroetmo molumat sistemi
qurmaq TUgciin istifado edilocok vasitolordon olan ERP totbiglorindon neco yararlanacaglari
haqqinda ti¢ bélmadan ibaratdir:

Birinci bolmodo molumat idarasi ehtiyacinin ortaya ¢ixmasindan molumat sistemlorino qodor olan
inkigaf miiddati, malumat sistemlorinin 6z igarisindoki inkisafla birlikdos ortaya qoyulmusdur.
Ikinci bolmodo miiossisolorde strateji planlasdirma vo gorarvermo miiddotinds istifado olunan
vasitolordon olan ERP iizorindo dayanilmigdir. Bu bélmoads material ehtiyac planlasdirilmasindan
baslayaraq miiessisa resurs planlamasina qadar olan inkisaf ortaya qoyulmusdur. [5]

Miiossisalorin sahib olduqglar1 resurslart on yaxsi sokildo idaro etmok, miistori momnuniyyatini
tomin etmoak, molumatin idare edilmasi {igiin texnoloji baza yaratmaq c¢otinliklori informasiya
sistemlori icorisindo yeni totbiglorin inkisaf etdirilorok miiossiso idaro etmosino inteqrasiya
edilmolorini tomin etmisdir. Bu totbiglordon biri do “Miisssiso Resurs Planlamasi (ERP)” dir. ©n
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sado torifi ilo ERP, miiossisoninin material, is giicli, investisiya kimi biitiin resurslarinin
koordinasiyali olaraq on tosirli vo mohsuldar sokildo planlanmasi vo nozarat edilmasini toskil edon
bir sistemdir.

Miiossiso Resurs Planlamasina qodor istifado edilon sistemlorin tarixi inkisafi Codvol 1-do
gostorilmigdir.

Cadval 1. ERP tarixi inkigaf morhalosi

S\s Sistem Ohato etdiyi dovr
1 MRP | 1970-7980
2 MRP 11 1980-1990
3 ERP 1990-2010
4 POSTMODERN ERP 2010- davam edir

Manba: https://www.softwareadvice.com/resources/postmodern-erp-defined/

Bu totbiglordon ilki qisaca MRP olaraq adlandirilan ““ Material Ehtiyac Planlamasidir (Material
Requirements Planning)”. [6]
Istehsalin mohsuldarligini vo effektivliyini artirmaq moqgsadilo, ehtiyac olan zaman, ehtiyac olan
yerda, ehtiyac olan miqdarda materialin tomin edilmasi {igiin inkisaf etdirilmisdir. Bu qurulusu ilo
MRP II, planlama, totbigetmo vo nozarot funksiyalarinin inteqrasiya edilmasi ilo yaranan bir qorar
sistemi istehsal etmoklo, asagidak: adi ¢okilon {i¢ funksiyan1 yerinoa yetirmokdadir:

»  Tolob idars olunmas1 (miistori sifariglori);

»  Satinalmanin idars edilmasi (material va digor komponentlar);

»  Potensialin idars edilmasi (resusrlardan effektiv istifado);
Gostorilon funksiyalarina baxmayaraq MRP I sistemi miiossiso soviyyoasindo molumat istehsal
edo bilmokdo, miiossiso foaliyyatlori sadaco istehsal funksiyasi ¢or¢ivosindo tohlil edilmokdaodir.
Satinalma, marketing vo maliyys funksiyalarimin planlanmasi vo nazarati bu oshato dairasinin
xaricindo qalmaqdadir. Bu soboblo miiossisonin miioyyon bdlmolorino vo funksiylarina
istigamatlonmis bu totbiq yerini zaman ke¢dikco ERP-ya havalo etmisdir. [7]
ERP miiossisonin strateji moqgsod vo hodoflori istigamotindo miistori toloblorinin on uygun torzdo
qarsilana bilmosi iiclin forqli cografi bolgolordo yerloson todariik, istehsal vo paylama
monbolarinin somorali vo mohsuldar bir sokildo planlasdirilmasi, koordinasiyasi vo nozarot
edilmosi funksiyalarmi i¢indo comloyon bir informasiya sistemi olaraq qobul edilmokdoadir. s
diinyasinin qarisiq roqabot miihitindo miiossisolor istehsal xorclorini azaltmaq, mohsulun
keyfiyyatini, miistori hassasligini artirmagq ticiin is prosesini inkisaf etdirmok macburiyyatindadir.
Bu noqtodo is proseslori ERP yenidon qurulmagda vo daha siirotli, ¢evik bir struktura
¢evrilmoakdadir.
Postmodern  ERP, sosial media, xidmot yoniimlii memarliq (SOA) vo veb xiisiisiyyatli
omokdasliq vasitolori kimi siiratlo inkisaf edon texnologiya imkanlariyla miimkiin hala galon vo
virtual bir doyar zoncirindo miisssiso sorhadlorinin xarcing kegorok “sorhodsiz miiossiso™ ligiin bir
morhalo meydana gotiron miioyyon monada {liglincli nosil ERP olaraq miioyyon edilo biler.
Odobiyyatlarda ERP Ill, bulud ERP, virtual ERP olaraq da adlandirilir. Bir miiassisado ERP — nin
totbiq edilmasinds se¢im komandasinin yaradilmasindan baglayan va sistemin totbiq edilmasine
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godor davam edon bir proses movcuddur. Miiossisolordo miiosisa resurs planlagdirilmasinin hoyata
kecirilmosini tomin edon bu prosessi asas olaraq, ERP se¢cim morholosi vo totbigetmo morholosi
olaraq doyarlondirmok miimkiindiir. [8]

ERP se¢im morholasinds ilk addim ERP ehtiyacinin ortaya ¢ixmasidir. Digor morhalalor iso se¢im
komandasinin qurulmasi, se¢gim meyarlariin miioyyan edilmasi, alternativlorin ortaya ¢ixarilmasi,
golir-xorc analizlorinin edilmosi, altelnativlor arasindan segim edilmosi vo miioyyan edilon
program tominatina uygun razilagsmanin hazirlanmasi olaraq siralaya bilorik. [9]

ERP totbiq edilmosi morhalosinds iso ilk addim miiossisa igarisindo bu totbiq tiglin lazimi
infrastrukturun  hazirlanmasidir. Totbiqi destokloyacok maorhalolorin, toskilati  strukturun,
prinsiplorin, magsadlorin miioyyon edilmis miiossiso daxilindo yerlosdirilmasi iigiin foaliyyoto
baslanilmis olmasi lazimdir. Bu aragdirmalar1 edocok layiho komandasinin togkil edilmaesi ilo
baslayan foaliyyot morholosi, laytho komandasina ERP toliminin verilmosi, tocriibo toskil
olunmasi, timiimi foaliyysto kegid vo naticolorin doyarlondirilmasi ilo tamamlanir. [10]

Bu morhololorin hor hansi birindo edilocok olan bir xota miiossiso resurs planlasdirilmasinin
ugurlu natico gostormasina manes olacaqdir. Buna gora do totbigs bir layihs olaraq yanasilmali va
xtisusi ila totbigetmo morholosi davamli olaraq iist soviyya rohbarlorinin se¢imlorine uygun olaraq
miioyyon edilmis ugurlu notico faktorlarina goro doyerlondirilmelidir. Miiossisa resurs
planlasdirilmasi daxilindo planlasdirma, koordinasiya, toskilatlandirma vo audit soklindo siralana
bilocok idareetmo funksiyalarini yerina yetirs bilmok {i¢iin ERP totbiqini togkil edon program
tominatlarindan faydalanmaqdadir. ERP ohatosindo forqli miiossisolor torofindon inkisaf
etdirilmis, eyni moqsado xidmat edon ancaq xiisusiyyatlori forqli olan birden c¢ox proqram
tominati mévcuddur. 2021 — ci ilin molumatlarina asason ERP bazarinda daha boyiik paya sahib
olan sirkotlori geyd edirik : SAP HANA 20%, Oracale 14%, Microsoft Dynamics 9% . [11]

ERP totbiglorinin xiisusilo boyiik 6l¢iilii firmalarda illorco davam etmosino baxmayaraq on qisa
totbiq morholosino sahib proqram tominati firmalar asagidakilardir: 1. ORACLE (25 ay) 2.
InforCloudSuite (30 ay) 3. SAP HANA-dir (34 ay). ERP programinda, osason: Umumi miihasibat
ucotu, Ol¢ii Konsepti, Maliyyalosdirma, Ceklor vo veksellor, Xozinodarliq va Pul vosaitlorinin
idaro edilmosi, Biidco vo Qorarlara Dostok Sistemlori, Iscilorin ®mok haqqi, Layihonin idaro
olunmasi, Idxal, Ixrac, Satmalma vo Tochizat, Logistika, inventar Idaroetmo, Umumi keyfiyyatin
idaro edilmosi, Foaliyyoto osaslanan xorclorin idaro edilmosi, Xidmotin idaro Edilmesi, Insan
Resurslarmin Idars Edilmasi (HRM) va s. kimi sahalari 6ziinda comlosdirir.

Notico etibarilo insan resurslarinin idars edilmosinin osas funksiyalarini1 doqiq sokilds is saholorino
totbiq etmokls homin o faaliyyat sahasinds ugursuzluq ehtimali sifira endirilir. [12]

Umumilikdo odobiyyatlarda qeyd edilon, biitiin insan resurslari rollar1 ilo birlikdo hom is
tapsiriglarin1 yerino yetirmays nail olmagin vacib elementloring, hom do naticalorine diqqst
yetirmoya meyilli olan Miiossiso Resurs Planlasdirma inteqrasiya sistemlori zamani toskilatin
digor asas funksiyalari ilo alagolondirmoyo komok etmoklo yanasi, miiossisodo rogabat iistiinliiyii
alda etmaya yol gostarir. [13]

Natica: Mduasir biznes-miihitdo sirkstin ugurlu faaliyysti {igiin korporativ resurslarin kompleks
idaro edilmasini hoyata kegirocok vahid informasiya mokaninin yaradilmasi vacibdir. Bu masalo,
sirkotin togkilati strukturunun biitiin soviyyslorinds biznes proseslorin idaro edilmasi ii¢lin vahid
araliq hollor formalasdiran inteqrasiya edilmis informasiya sistemlarinin totbiqini tolob edir. Bu
vo ya digor aktual mosalalorin holli {igiin ERP konsepsiyasi (Enterprise Resource Planning) —
miiassisonin resurslarinin planlasdirilmasi nozordo tutulub. ERP — miiossiso sahosinin spesifik
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xtisusiyyetlorini vo konkret biznes masalalorini, onun foaliyyat infrastrukturunu, miqyasini vo
cografiyasini nozoro alan kompleks idaroetmo strategiyasidir ki, bu da funksional ERP hollorinin
tatbiqine zorurat yaratmisdir.

Notico olaraq ERP proqrami biznesin biitiin bélmolorini birlogdiron bir qurulusa dogru inkisaf
edorkon, isin forqli cohotlorindon baxilan mdvzular vo islor iiglin sobolor vo proseslor arasindaki
uygunlugu oldo edorok eyni dildo danigsmagi dostokloyir. Beloliklo, isin sifahi formalari
rogomlare, molumatlara vo hesabatlara g¢evrilir, iso vo menecerlora obyektiv qorar qabul etmok
imkani verir.
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