ISSN: 2663-8770, E-ISSN: 2733-2055, DOI: 10.36962/ETM

EQUIPMENT
TECHNOLOGIES
MATERIALS

AVADANLIQLAR, TEXNOLOGIYALAR, MATERIALLAR

VOLUME 17 (05) ISSUE 05 2023 CiLD 17 (05) BURAXILIS 05 2023

Platform &
workflow by

OJS/PKP


https://bsj.fisdd.org/index.php/etm
http://emtasoiu.com/index.php/en/archives

The beautiful thing about learning is nobody can take it away from you—B. B. King

ISSN: 2663-8770, E-ISSN: 2733-2055, DOI: 10.36962/ETM

EQUIPMENT
TECHNOLOGIES
MATERIALS

AVADANLIQLAR, TEXNOLOGiIYALAR, MATERIALLAR

VOLUME 17 (05) ISSUE 05 2023 CiLD 17 (05) BURAXILIS 05 2023

CROSSREF
FREESIA ISDSJ
DISSEMINATION SCORES 2023 - 4.77
QUALITY FACTOR 2023 - 1.3

AZERBAIJAN BAKU 2023



ISSN: 2663-8770, E-ISSN: 2733-2055

I:TM

REFERRED & REVIEWED JOURNAL

Publisher Management Board Member: Ibrahim Habibov.
Publisher Technical & Reviewer Team Member: Zuleykha Eyvazova.
Publisher Technical & Reviewer Team Member: Zohra Garayeva.

Nasriyyatin idare Heyatinin Uzvii: ibrahim Habibov.
Nasriyyatin Texniki ve Resenzent Qrupun Uzvii: Ziileyxa Eyvazova.
Nasriyyatin Texniki ve Resenzent Qrupun Uzvii: Zéhre Qarayeva.

©Publisher: Azerbaijan State Oil and Industry University. I/C 1400196861 (Azerbaijan).
Acting rector: Vazeh Asgarov. Doctor of Technical Sciences. Professor.

Registered address: 20, Azadlig pr., Baku, Azerbaijan, AZ1010.

©Editorial office: 20, Azadlig pr., Baku, Azerbaijan, AZ1010.

©Typography: Azerbaijan State Oil and Industry University i/C 1400196861 (Azerbaijan).
Registered address: 20, Azadlig pr., Baku, Azerbaijan, AZ 1010.

™
[a]
o
N
o
o
1]
)
(9]
2
™)
S
~
—
]
=
)
-
o
>

©Nagriyyat: Azerbaycan Dévlet Neft va Senaye Universiteti. VOEN 1400196861 (Azsrbaycan).
RVIE: Vazeh 9sgarov. Texnika Elmlari Doktoru. Professor.

Qeydiyyat Gnvani: Azadliq prospekti, 20. Baki Azarbaycan, AZ1010.

©Redaksiya: Azadliq prospekti, 20. Baki Azerbaycan, AZ1010.

©Msatbas: Azarbaycan Ddvlst Neft ve Senaye Universiteti VOEN 1400196861 (Azarbaycan).
Qeydiyyat Unvani: Azadliq prospekti, 20. Baki Azerbaycan, AZ1010.

©Publisher: ICRET. MTU (Estonia, Tallinn), R/C 80550594

Director and Founder: Seyfulla isayev (Azerbaijan).

Deputy and Founder: Namig Isazade. PhD in Business Administration. (Azerbaijan).

©Editorial office / Redaksiya: Harju maakond, Tallinn, Kesklinna linnaosa, Narva mnt 5, 10117
Telephones / Telefonlar:; +994 55 241 70 12 (Whatsapp); +994 55 280 70 12 +994 51 864 88 94.
Website/Veb sahifa: https://bsj.fisdd.org/; https://bsj.fisdd.org/index.php/etm

E-mail: sc.mediagroup2017@gmail.com

©Nasgriyyat: MTU Beynalxalq Tadgigat, Tahsil & Talim Merkazi. Q/N 80550594.

Direktor va Tasisgi: Seyfulla isayev (Azerbaycan).

Direktorun miiavini ve Tasisgi: Namiq Isazads. PhD. Biznesin idars Olunmasi. (Azarbaycan).

ISSN: 2663-8770, E-ISSN: 2733-2055, UDC: 62 (051) (0.034)
EQUIPMENT TECHNOLOGIES MATERIALS

Accepted for publication in this edition 19.10.2023

NDNSU IC'{ET

V8 SSNAYE UNIVERSITETI

© LLC ASOIU, © MTU IRETC. Al rights reserved. Reproduction, store in a retrieval system, or transmitted in any form, electronic of
any publishing of the journal permitted only with the agreement of the publishers. The journal is published and is shared in soft copy
only. Publishing the journal in hard copy is prohibited. The editorial board does not bear any responsibility for the contents of
advertisements and papers. The editorial board’s views can differ from the author’s opinion. The journal was published and issued by
The Southern Caucasus Media.

© MMC ADNSU, © MTU ICRET. Bitiin hiiquglar gqorunur. Jurnalin har hansi bir nasrinin goxalma, axtaris sisteminds saxlaniimasi ve
ya istanilen formada oturtimasi, elektron gixarilmasi yalniz nagriyyatlarin razihgi ile icazs verilir. Redaksiya heyati reklam va yazilarin
mazmununa gora heg bir masuliyyat dasimir. Redaksiya heysatinin fikirlari muallifin fikirinden fergli ola bilar. Canubi Qafqaz Media
tarafinden nasr olunan va buraxiimig jurnal.



https://bsj.fisdd.org/
https://bsj.fisdd.org/index.php/etm
https://www.ester.ee/search~S1*est?/g62+%28051%29+%280.034%29/g62+%28051%29+%280.034%29/-3,-1,0,B/browse

; ISSN: 2663-8770, E-ISSN: 2733-2055

2 ETM

/ REFERRED & REVIEWED JOURNAL

TABLE OF CONTENTS

Elnur 9lizads, Vadim Boqopolskiy, Viigar Ssmadov, Mohommad Sirinov, Azad Bagirov
BOHRAN SORAITINDO NEFT SONAYESI SIRKOTLORINDO RISKLORIN

<
O
—
C
<
m
SOMOROLI IDARD OLUNMASI TODBIRLORI ..., 04 N
Sevinc Abasova 3
GAS SUPPLY SYSTEM OF THE REPUBLIC OF AZERBAIJAN ........ccceoevvieriieeieinieeeeeian, 12 ¥ 5
Elman Aliyev, Konul Amirmatova @
NANOMATERIALS: ORIGIN AND POTENTIAL ENVIRONMENTAL IMPACT ................ 17 m
Svetlana Hajiyeva, Saida Aliyeva, Rustam Narimanov, Aytam Asadova N
TECHNICAL REQUIREMENTS FOR FIBERGLASS HULLS IN OFFSHORE S
OIL AND GAS OPERATIONS ..ottt ettt sttt 27 @
Fikrat Yusubov
NANO/MIKRO OLCULU HISSOCIKLORDON HAZIRLANMIS OYLOC KUNDOSI
MATERIALLARININ TRIBOLOJI TODQIQI ......cooviuiiiieiiiccccee e 34

CeBuH4 AbacoBa, ['toinapa ®eiizueBa . .
METO/ OITPEAEJIEHMA COCTABHBIX CBOMCTB U ITOKA3ATEJIEM HAJIEXKHOCTHU

I[TPU ITPOEKTUPOBAHWU U SKCIUIYATALIMN ®OHTAHHBIX APMATVYP ... 42
Viisalo Hiiseynova, Ruzi Haciyev

PROCESSING OF WELLHEAD CHRISTMAS TREES PIPE HEADER .........ccccoovviviieiee 47
Ellada Ibragimova, Selcan Seferova

IMAGES PROCESSING TECHNIQUES FOR INNER SURFACE OF THE PIPES ................. 56

CeBnn4 AbacoBa, 3oxpa KapaeBa

OLIEHKA ITPOU3BOJICTBEHHOI'O TPABMATHU3MA BYPOBBIX IPEJIIPUATUN ...... 61
ibrahim Hoabibov, Rauf Mslikov, Giilnars Feyziyeva

NEFT VO QAZ QUYULARINDA BAS VERON QOZALARIN XARAKTERININ TOHLILI
VO ONLARIN ARADAN QALDIRILMA USULLARI .....c.cooooviiieieieicececee e, 66
Elmira Huseynova, Ulviyya Shiraliyeva, Nasiba Imanova,

Ziba Bagirova, Kamala Ismayilova

DESORPTION OF BENZENE AND ALKYLBENZENE FROM THE SURFACE

OF THE SPENT ADSORBENT ..ot 76
Malik Abdullayev, Samira Mansurova, Fohmin 9zizli

HASILAT QUYULARININ SULASMASININ QARSISININ ALINMASI UCUN

YENI TORKIBI ISLONMOSI ...ttt 82
Nurlan Gurbanov, Kamala Gurbanova, Yusif Tanriverdiyev

EXAMINATION OF IMPACT PROPERTIES OF HYBRID FML COMPOSITE MATERIALS

USING ANSYS SOFTWARE ... oottt 89
Sevda Oliyeva, Irado Korimova, Robiya Abisova, Vofa Pasayeva

QALDIRICI AQREQATLARIN MEXANIKI INTIQALININ OPTIMAL
LAYIHOLONDIRILMOSININ OSAS PRINSIPLORI ......coovviveveecececce e 100




™
[a]
o
N
o
o
1]
)
(9]
2
™)
S
~
—
]
=
)
-
o
>

ISSN: 2663-8770, E-ISSN: 2733-2055

I:TM

REFERRED & REVIEWED JOURNAL
DOI: 10.36962/ETM17052023-04

BOHRAN SORAITINDO NEFT SONAYESI SIRKOTLORINDO
RISKLORIN SOMOROLI IDARD OLUNMASI TODBIRLORI

Elnur 9lizads', Vadim Boqopolskiy?, Vigar Somadov?, Mehammad Sirinov*, Azad Bagirov®
“Ekol Miihondislik Xidmatlori” QSC-nin “Ekologiya” Idarasi, Rohbarlik yaninda aparat, Risklor {izro menecer. E-
mail : elnur.alizade@socar.az; elnur.alizade@ekol.az

2345Dosent, Azorbaycan Dovlat Neft vo Sonaye Universiteti.

E-mail: vadim46.46@mail.ru?, samedovvugar@mail.ru?, shirinov46@mail.ru4, azad-bagirov@mail.ru®

XULASO

Neft sonayesi sirkotlorinds risklorin somarali idara olunmasi problemi bu giino kimi aktual olaraq
qalmaqdadir. Diinyada bas veron pandemiya soraitinin yaratdigi mohdudiyyatlor inkisaf etmis
olkolords igtisadiyyatin inkisafin1 longitmisdir. Bir ¢ox analitiklorin royino goro bohrandan ¢ixis
prosesi geyri-miintozom vo ¢ox miirokkob olacaqdir, bununla belo tam borpa uzun miiddot
gozlonilmir. Diinyada bas vermis iqtisadi bohran noticosindo neft sirkotlorindo risklorin
yaranmasina gotirib ¢ixarmigdir. Praktiki olaraq, torofimizdon arasdirilan biitiin risklor
uzunmiiddotli xarakter dasiyir. Arasdirmalarda osas moqgsad, neft sirkotlorindo biznes-risklorin
miiloyyon edilmoesindon vo miimkiin ola bilocok todbirlorin goriilmosi {iglin  tokliflorin
verilmasindon ibarotdir. Aragdirmalarin naticolorine asason neft sirkotlorindo asas hesab etdiyimiz
on tli¢ risk agkar edilmis vo onlarin somarsli idars olunmasi tiglin miimkiin todbirlorin goriilmasi
ticilin tokliflor verilmisdir.

Bu moqalads aldo edilon naticalor risklorin somorali idars olunmasinda vo neft sirkotlorinin ¢otin
masalalarinin halline yonaldilmis bazi tadbirlords istifads oluna bilar.

Acar sozlor: risklor, biznes-risklori, risklorin idaro olunmasi, neft sirkotlori, risklorin idara
olunmasi tizrs tadbirlar, beynalxalq iqtisadi bohran.

Diinya isglizar comiyyati osas mosalonin hollina - bohran soraitindo risklorin idars olunmasini
neco somorali tomin etmoyo calisir. Neft sirkotlorindo bu problem bu giine kimi aktualligini
saxlamaqdadir: son onilliklor orzindo diinya iqtisadiyyatinda bas vermis on iri bdhranin
naticalorini yasayir. Diinya iqtisadiyyatinin todricon barpasindan irali golon tomkinli optimizmo
baxmayaraq, onun vaziyyati ovvalki kimi zaif olaraq galir.

Diinya iqtisadiyyat1 doyisken inkisafin1 niimayis etdirmokds davam edir. Hotta, riskin yiiksok
soviyyosi ilo olagodar olaraq, kredit vermo vo digor valyuta problemlori ilo bagli mosgulluq
artiminin longimasine osaslanaraq, golacokdo barpa proseslorine neqativ tosir gozlonilir. Diinyada
bas veron pandemiya soraitinin yaratdigi mohdudiyyetlor inkisaf etmis Olkolords iqtisadiyyatin
inkigafini longitmisdir. Bir ¢ox analitiklorin royino goro boéhrandan ¢ixis prosesi geyri-miintozom
va ¢ox miirokkob olacaqdir, bununla belo tam borpa uzun miiddst gdzlonilmir. Praktiki olaraq
torofimizdon arasdirilan biitlin risklor uzunmiiddotli xarakter dasiyir. Eyni zamanda har il onlarin
nisbi ohomiyyatliliyinin saviyyasi hor il iqtisadiyyatin vo bazar konyukturasinin cari
voziyyatindon asili olacaqdir. Oslinds, kegon illordo neft sirkotlorindo rastlagdigimiz bu
problemlor asason holodo aktualliginda qalmaqgdadirlar.

Neft  sirkotlorinds  texniki-tohliikosizlik ~ sahasinde  qanunverici-normativ  talablorin
genislondirilmosi, yenidon baxilmasi, homg¢inin ekoloji risklorin azaldilmasi vo qarsisinin
alinmasina hazirliq islorinin goriilmasi labiiddiir. Sirkatlor rastlasdigi vo gozdon kegirdiyi biitiin
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risklore nozarat etmolidirlor. Homin risklor yenidon tohlil olunmali, tok cari vazifs aktivi deyil,
hom do golocok investisiya foaliyyating tosirinin qiymotlondirilmosi olmalidir [6].

Biznesin sosial maosuliyyot aktualliginin, homginin iqtisadi faktorlarin shomiyyatliliyinin
giliclonmosi vo tonzimedici orqanlar torofindon nozarotin giiclondirilmosi ilo olagodar olaraq,
qisamiiddatli monfastin alde olunmast magsadi ilo va eyniliklo neft sirkotlorinin uzunmiiddatli
inkisafi li¢iin, risklorin idars olunmasinin daha vacibliyi aydin goriiniir [1]. Mohz bu soboabdon, asl
hesabatda, maliyyo vo omoliyyatlar foaliyyotino aid olan, texnologiyanin inkisafina, proseslorin
optimallasmasina yonoldilmis kapitalin idars olunmasi strategiyasinin yaxsilasdirilmasi hesabina
risklorin azaldilmasinin somarali tisullar1 gostorilmisdir.

Aragdirmalarin naticolorino osason neft sirkotlorindo miikommol hesab etdiyimiz risklor dord
grupa boliinmiisdiir:

a) Strateji risklor miistarilorin, raqiblorin va investorlarin qarsiliqli alagalarinin xarakterindon asili
olan risklardir;

b) Qanunvericilik tolablora uygun olmayan risklor siyasotlo, hiiquqi maosalalorlo, normativ
tonzimloms va korporativ idars etma ilo baghdir;

€) Maliyyoa risklari bazarin va iqtisadiyyatin geyri-sabitliyi noticasindo amala galir;

d) Omoliyyat risklori sistemo, prosess, personala vo biitovlikkde sirkotin doyarinin yaranmasi
zanciring tosir edir [2].

Neft sonayesinds foaliyyat gostoran sirkotlorin osas risklori:

1. Diinyada enerji siyasatinin geyri-miioyyonliyi va geyri-davamliligi.

Bu asason iglim doyismolori {izro alinan qeyri-daqiq gorar vo naticolorlo izah olunur. Bu da,
inkisaf etmis 6lkalorin enerji vo iqlim doyigmaolori siyasatinin inkisaf etmokds olan 6lkalorinki ilo
ziddiyyat togkil etdiyi sababindon irali golmisdir. Bundan basqa, Yaponiyada bas vermis zolzalalor
noticasinds atom elektrik stansiyalarinin bogoriyyat iiclin yaratdigi risklorin qarsisim1 almaq
magsadils, hegamon 6lkalorin enerji sahasindo qobul etdiyi miioyyon qorarlar da boyiik shomiyyat
kosb etmisdir. Enerji siyasotinin qeyri-miiayyanliyi vo qeyri-davamlilifi biznes faaliyyatin
planlasdirmasinda, investisiya strategiyasinin formalagmasinda vo tolob—toklifin doyismesindo
sabitliyin tomin olunmas1 iizra todbirlorin somarsliliyini asagir salir. Bu da 6z ndvbaosindo
investisiya foaliyyotindo siirotin longimosi ilo bagli tolob vo toklifdo disbalansin yaranma
ehtimalini artirir [3].

Bu risklorin idars olunmasinda ehtimal olunan todbirlor:

a) Yekdil vo ardicil enerji siyasatinin vacibliyi haqqinda siyasi liderlorin vo genis ictimaiyyatin
molumatlandirilmasinda miisyyon quruluslu yanagsmanin totbiq edilmosi, ham¢inin comiyyatdo vo
siyasi dairalordo bu mosalonin comlonmaosi. Bu uzunmiiddstli magsoddir vo onun reallagsmasina
xeyli vosait vo zaman tolob olunur.

b) Sirkotin hoyata kegirdiyi biznes foaliyyatindo Olkonin enerji siyasotinin golocok inkisafi
istigamatinde prognozlasdirma bacarigt vo anlami. Bu mogsadler {igiin siyasi masolalorlo mosgul
olan yerli maslohatgilorin igo calb olunmasina ehtiyac duyula bilor.

c) Bir sira genismiqyasl togobbiislorin reallasdirilmasi, yoni miivafiq qanunverici tolablorin
gorunmasini, yeni hesabat formalarinin iglonib hazirlanmasi vo homginin hiiqugi-normativ bazada
dayismaloari tolob edon uygunlagmalara yonoldilmis digor tadbirlorin goériilmasi. Sirkatin istehsal
foaliyyotinin bir hissosini kigik xorcloro malik olan 6lko vo regionlara kogiiriilmosi masolosinin
aragdirilmasi mogsaodouygun sayilardi [3].

€202 S0 ANSSI (S0) LT JINNTOA
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2. Ehtiyatlara icazo: siyasi xarakters malik olan faktorlari mohdudlagdiran vo faktiki ehtiyatlara
g0ra raqabat.

Miioyyan xorco malik olan, kifayst qodor karbohidrogenli xammal ehtiyatlarina icazonin olmasi
bu sahonin istirakgilart tigiin asas problemlordon biri olaraq qalir. Bir ¢ox neft vo qaz yataqlar
cotinliklo gedilo bilon rayonlarda yerlosir. Bu tokco axtarig-kosfiyyat vo hasilat  xorclorini
artirmagqla yanasi olave kapital qoyulusu ilo bagli risklorin artmasina da sobob olur. Bundan basqa,
mithiim masalolorden biri odur ki, sirkotlor bir-sira siyasi xarakterli faktorlarla iizlosirlor, bu da
onlar1 potensial olaraq homin ehtiyatlara daxil olmagi1 mohdudlasdira vo yaxud tamamilo onlardan
mohrum edo bilor [4].

Bu risklorin idars olunmasinda ehtimal olunan tadbirlor:

a) Sirkatin igladiyi omoliyyat miihitinda risklorin hartorafli tohlili tiglin vesait vo vaxtin ayrilmasi.
Oxsar omoliyyat soraitlori yoxdur. Bu vo ya digor 6lkonin siyasi soraitino uygunlasmaq vo
movcud imkanlardan daha somarsli istifado etmok ii¢lin sirkat yerli partnyor axtarib tapa bilor.

b) Ehtiyat bazalarina giris tgilin icazonin genislondirilmasi (miistorok miiossisalorin sayinin
artirtlmas1 va cari amoliyyatlarin galirliyinin yenidon qiymatlondirilmasi yolu ils).

C) Alternativ vasitolordon istifado. Baxmayaraq ki, neft holo bir-ne¢o vaxt miithiim bir xammal
kimi olaraq qalacaqdir, sirkatlor perspektiv voziyysti miizakirs etmolidir.

3. Xorclor artiminin dayandirilmasi.

Xorclor iizro tosiredici nozarstin tomin olunmast pul aximini optimallagdirir. Diinya
igtisadiyyatinin yaranmis voziyyatindo golirliliyin soviyyasini saxlamaq mogsadi ilo bu ciir
strategiyan1 bir-sira sirkotlor oldo rohbor tuturlar. Lakin, strategiyanin istifadesindon asili
olmayaraq, xorclorin gabaginin alinmasinda todbirlorin reallasmasi homiso qoyulmus vosaitin
golir gostaricisino neqativ tosir gostora bilon miioyyon risklo baghidir. Bundan basqa bu ciir
todbirlorin  hoyata kecirilmoasi omoliyyat foaaliyystlorinds, miistorilorlo qarsiligli alagslorda,
miiqavilelar lizro 6hdagiliklorin keyfiyyatli yerins yetirilmasinda, sirkstin madaxiline neqativ tosir
gostara bilocok casqinlia gotirib ¢ixara bilor. Golocokds neft sirkotlorinin tosorriifat vo omoliyyat
foaliyyatlorino aid olan xorclori hokmon artacaqdir, osason otraf miihitin miihafizosi vo texniki
tohliikosizlik {izra yeni toloblorin artmasi ilo slagadar olaraq.

Bu risklorin idaro olunmasinda ehtimal olunan tadbirlor:

a) On effektiv todbir amaliyyat xarclorinin ixtisar1 sayilir. Bu, proseslorin tokmillosmasi, imumi
xidmatlordon daha somorali istifadeni nozards tutur.

b) Xoarclorin ixtisar olunmasi iizra programin hoyata kegirilmasina cavabdeh olan menecerlorin
hesabat vermasi. Sirket strategiya vo onun planinin reallagmast mosololori iizro somorali molumat
miibadilasini bacarmaq imkanina qadir olmalidir.

c) Satinalma gostaricilorinin yaxsilagdirilmasi mogsadilo, dovriyys kapitalinin idaro olunmasi
proseslorinin  agirlagsmasi iizro tosobbiislora diqgotin  comlonmosi, omoliyyat foaliyyotindo
somaraliliyin artmas1 magsadi ilo, yeni texnologiyanin tatbiq olunmasi, galir monbalori olmayan,
miihasibat ugotu, amok haqqmnin 6donilmosi kimi faaliyyst ndvlorinin  autsorsing ndvloring
kegirilmasi.

4. Sirkatin foaliyyotinds maliyya vaziyyatinin pislogmasi.

Diinya iqtisadiyyatinin cari tendensiya miihitinds, bir ¢ox Olkolordo dovlst investisiya
programlarindan va golir vergisindon daxil olan bilidco ayirmalarinin koskin suratdo azalmasi
miisahido olunur. Bununla bagli gozlonilir ki, neft sirkatlori golocokds do vergi tariflorinin artmasi
vo digor dovlot xozinssino aid problemlorlo qarsilagsacaqlar. Maliyya-vergi rejiminin
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koskinlosmosi riski iqtisadi cohatdon inkisaf etmis Olkolords do gdzlonilir. Iqtisadi vo siyasi
xarakterli faktorlarin tosiri altinda olan, homin 6lkalorin dovlatlori tadbirlor imkanini miizakira
edir, yaxud artiq vergi tariflorinin artmasi mogsodini dasiyan, axtarig-kosfiyyat islorindo vergi
glizostlorinin  azalmasi, royaltt Odonislorino yenidon baxilmast vo s. todbirlorin hoyata
kecirilmosing baglayiblar [4].

Bu risklorin idars olunmasinda ehtimal olunan todbirlor:

a) Sirkat foaliyyatini hoyata kecirdiyi dlkonin vergi qanunvericiliyi torafindon tosdiq olunmus
milli vergi rejiminin xiisusiyyatlorinin basa diisiilmasi.

b) Vergi qoyma sahasinds talablorin kaskinlosmasi ilo slagadar, miixtalif iqtisadi soraiti nozars
almagla yeni investisiya imkanlarinin reallagdirilmast ils risklorin idars olunmasi arasinda balans
axtarisi.

C) Transfer giymotlondirma, biznesin yenidon qurulmasi, verginin asagi salinmasi mogqsadilo
vahid yanasmadan istifado vasitosilo (vergi qoyma ndqteyi-nozordon) todariikiin zoncirinin
foaliyyat optimallagmasi.

d) Dovlat va yerli tonzimloyici organlar ilo yaxsi isgiizar miinasibatlorin qurulmasinin vacibliyi
xiisuson oyunun sortlori doyison zaman goriiniir.

5. 1qlim doyismalari va ekoloji problemlar.

Bozi oOlkolor torofindon artiq neft-qaz sonayesi istirak¢ilarinin bilavasito maraginda olan
ganunverici-normativ xarakterli todbirlor goriiliir. Avropa Birliyi (AB) 6lkalari torafindon bir-sira
tobiati mithafizoedici moagsad vo standartlar miioyyan olunmusdur, hansilar ki, buna asason karbon
dioksidinin (CO2) tullantilarinin minimum 20%-o qoadorini ixtisar etmak planlagdirilib. Neft-qaz
sonayesindo ekoloji problemlor noinki miivafiq ganunverici tosobbiislorin artmasina gotirib
cixartdl, hotta golocokdo yeni hiiquqi normalarin naticolorinin totbiginin prognozlasdirmasi
prosesini shomiyyatli doracods miirokkablosdirdi [4].

Bu giin homin sahonin miiassisalari ekoloji risklor haqqinda moalumatin agiqlanmasini tolob edon
sohmdarlar torofindan artan tozyiqlos iiz-lizo golirlar.

Bu risklorin idars olunmasinda ehtimal olunan todbirlor:

a) Iqlim doyismolari vo ekoloji problemlorlo bagl foaliyyotin ayri-ayriliqda deyil, osas biznes-
modelino daxil edilmasi.

b) Miiossisonin miqyast ¢orgivasindo risklorin qiymatlondirilmasinin aparilmasi, o ndqteyi-
nazardon ki, risklorin hadisoys tosirinin vo risklorin minimuma endirilmasinin samorali planinin
movcudlugu hagqinda ominliyin tomin edilmasi.

c) Atmosfero atilan istilik effekti yaradan qazlarla bagli normativ toloblorin gézlonilon
kaskinlogmasina uygun olaraq, sarmayalorin hoyata kecirilmasindo vo tosabbiiskar faaliyyatds
doyisikliklorin edilmasi.

d) Olkonin milli neft sirkoti ilo omokdasliq etmok, harada ki, yerli tobioti miihafizoedici
qanunvericilorin toloblori tam tomin olunur.

e) Qeyri-maliyys hesabatinin keyfiyyotinin artmasi (atmosfers atilan qazlarin hacmi vo homginin
sirkatin foaliyyatinin ekoloji aqiboti haqqinda moelumatlarin tam agiqlanmasi daxil olmagla).

6. Qiymat doyiskonliyi.

Son ilds bu riskin aktuallig1 xeyli asag1 diigmiisdiir. Tobii qazin vo neftin qiymatlor miinasibati
kokli suratdo doyismisdir. 2022-ci il arzinds “qara qizilin” qiymeti demak olar ki stabil olaraq
galmisdir, bu da onun gonaastlos istifado olunmasina vo homginin iqtisadi cohotdon az inkisaf etmis
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Olkalar torafindon toklifin nisbaton artmasi ilo ssaslandirilir. Lakin, qaz senayesindo indiys kimi
mixtolif regionlarin qiymaet sistemindo ciddi forqlor qalmaqdadir [4].

Diinya iqtisadiyyatinin borpasi prosesi doyiskon olaraq qalir. Barpa templorinin asagi diigmosi
toklif soviyyosino 0z neqativ tosirini gostoro bilor. Bundan basga qiymotlorin koskin suratdo
doyisilmosi, siyasi soraitin transformasiyasi, yaxud foaliyyotdo olan ganunvericilikdo diizalislorin
edilmasi kimi faktorlarin tasiri, homginin geosiyasi xarakterli hadisolor naticasindo bas vers bilar.
Miixtalif neft-qaz sirketlori iiglin qiymotin qeyri stabilliyi aktualligin miixtalif doracalorine
malikdir [5].

Bu risklorin idars olunmasinda ehtimal olunan todbirlor:

a) Neft-qaz bazarmin inkisaf meylinin dorindon anlamasina imkan yaradan ekonometrika
modellosdirmonin tatbiqi.

b) idaroetmods rasional metodikanin tatbiqi, o ciimloden: xarclorin azaldilmasi, todariik zoncirinin
somaraliliyinin qiymatlondirilmasi, hamginin investisiya planinin yenidon qiymaotlondirilmasi vo
golirlorin prognozlagdiriimasi.

C) Rentabelliyin daha yiliksok gdstoricilorine nail olmaq vo sirkotin xarclorini azaltmaq tgiin,
sigortalama strategiyasinin totbiqi imkaninin miizakirasino baxmaq olar, homg¢inin pul axmninin
optimallagmasina - vergi planlasdirmasina.

7. Kadr ¢atigsmazlig.

Yiiksok soviyyali kadr catismazligi problemi iqtisadiyyatin voziyystindon asili olmayaraq 6z
aktualligin saxlayir. Iqtisadiyyatin barpasi ilo, sahodo yiiksok ixtisasli kadrlarin catismazlig: hiss
olunacaqdir, hansi ki, reallasma vaxtinin pozulmasina, yaxud layihonin doyismasing, istehsalat
soviyyasinin asagi diismosino vo omoliyyat xorclorinin artmasina gotirib ¢ixara bilor.
Miitoxassislorin saviyyasinin XXI asr taloblorine uygunlagdirilmas: iiclin uzun illor boyunca
praktiki tolimlor vo pesokar foaliyyat tolob olunur [4].

Bu risklorin idars olunmasinda ehtimal olunan todbirlor:

a) Sirkotin funksiyalarinin tokrarlanmasinin garsisinin alinmasi va sirkatin foaliyyatina tosirinin
agagl salinmasi tgiin kadr proseslorini miioyyan vo koordinasiya etmok lazimdir vo hamginin
onlart morkozlogsdirilmis formada idaro etmok. Bu kadr miitoxassislorine kadr problemlori
xidmatine diqgatin comlonmasine imkan veracakdir.

b) Sahads gonc miitoxassislar {igiin calbedici imicin yaradilmasi.

) Yasl omokdaslarin tocriibasindon soamarali istifads. Tadricon togaiid yasina catanlari toqaiido
gondormok, yaxud togatidgiilori maslohatci kimi colb etmok kimi masalolori miizakira etmok.

d) ©Omokdaslarin pesokar inkisafi, yerli vo regional soviyyado maliyyo tominati ilo korporativ
madoaniyyatin formalasdirilmasi va xarici dillerin dyradilmasi.

8. Tachizatda pozuntular.

Neft-qaz sonayesi sahosindo tochizat iscilorinin qanun pozuntulari riski geosiyasi xarakterli
hadisolorlo bagh 6z aktualligimi saxlayir. Bu riskin neqativ noticosi, strateji planlagdirmani vo
golocak investisiya foaliyyatini ¢otinlogdiron, qiymstlorin geyri-sabit olmasmin yiiksalmasing
gatirib ¢ixara biler. Daha bdyiik problemlor dovlstin sahonin isine qarigmasi naticasinda, birgo
foaliyyotin hoyata kegirilmosindo sortlorin doyisilmasi, miigavilolorin logvi, homg¢inin comiyyat
ixtisaslarinin olmasi noticasindo bas vera bilor [4].

Bu risklorin idars olunmasinda ehtimal olunan tadbirlor:

a) Kapital qoyulusunu daha stabil olan bazarlara qoymaq (hatta galir az olsa bels) vo bu iisuldan
uzun middatli sigorta kimi istifado etmok (kapitalin golirli layihalora qoyulusu kimi).
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b) Kapitalin doyisa bilon qurulusunun tatbiqi (qisa dovriyyada olmagqla, toklifin yiiksok olmasi ilo
bagli maksimum monfaatin aldo olunmasi, bu taqdirds golocokds enms o gadar dos hiss olunmur).
¢) Etibarli todariikiin tomin olunmas1 magsadi ilo, miigavilalarin gartlorine yenidon baxilmasi.

9. Beynolxalq neft vo neft modon xidmaoti sirkotlori torofindon toklif olunan xidmatlorin qarsiligl
tokrarlanmasi.

Sahonin miixtolif seqmentlorindo bu risk daha ¢ox sahonin inkisafinin ayrilmaz bir hissosi kimi
gostorilir. Bu giin, ehtiyatlarin miistoqil monimsomasini stimullagdirmaq mogsadilo bir ¢ox
Olkolords proteksionist xaraktera malik milli neft sirkotlorinin rolu artir. Se¢imin bu ciir doyigsmasi
beynolxalq neft vo neft-modon sirkotlorini moacbur edir ki, onlar milli neft sirkotlori (MNS) ilo
omokdasliq miibarizosindo bir-biri ilo roqabot aparsinlar. Neft-servis sirkotlori daha ¢ox
beynalxalq neft sirkatlori faaliyyatine daxil olan iglara calb olunurlar [4].

Bu risklorin idars olunmasinda ehtimal olunan todbirlor:

a) Program idaraetmoa sahosinda genis tocriibays malik olan beynalxalq neft sirkatlori neft-servis
sirkatlori qarsisinda 0z strateji tstiinliiklorini sorfali istifads etmolidirlor.

b) Beynolxalq vo milli neft sirkotlorindon foarqli olaraq, neft-servis sirkotlori yiiksok giymot
doyismolorindon asililigi nozars alaraq uzunmiiddotli strategiyani isloyib hazirlamalidirlar.

10. Omoliyyat xarakterinin yeni ¢otinliklori, o climlodon todqiq olunmamus soraitlords.

Bu birinci novbads, sahonin istirakgilarinin diqqgstinin todricon, olverissiz tobii soraiti olan
yataqlarin monimsanilmosino yonalmosi sabobindon irali golir. Hom insan iigiin tohliiko yaradan
vo hom do ¢ox vesait tolob edon bu ciir yeni faydali qazintilar bol olan yataglarinin kosfi,
ke¢misds islonmis yataglarin doyoarini xeyli 6tiib kecir vo bununla neft-qaz sirkotlorinin rastlasdigi
risklorin sayin1 artirmig olur [4].

Bu risklorin idars olunmasinda ehtimal olunan todbirlor:

a) Texnoloji tisullarin sonraki aktiv maliyyalosmasi, o climlodon, neftin vo gazin ¢atin hasil
olunan geyri anonovi yataqlarinda istifado olunan texnologiyanin tokmillosmasine yonaldilmasi.
Roagabotqabiliyyatliliyi saxlamaq ticlin neft sirkstlori texnologiyanin tokmillogsmasina sarmayo
goyulusunu davam etdirmolidirlor.

b) Daqiq idaraetmo qurulusuna malik, risklorin minimuma endirilmasine imkan yaradan va yerli
neft sirkatlori ilo, subpodratcilarla, milli neft sirkotlori ilo va yerli dovlat orqanlari ilo amoakdashq
etmok imkanini yaradan birgo miiossisolorin yaradilmasi.

c) Miixtolif cografi regionlarda, yaxud olverigsiz tobii soraitdo yerloson, strateji cohotdon
ohamiyyatli aktivlorin alds olunmasi.

d) Investisiya layiholorinin somorali idaro olunmasinin toskili. Layiholorin vo kapital qoyulusu
programlarinin idars olunmasi sayasinds tadbirlorin koordinasiyasi.

11. Kohnalmis neft-qaz infrastrukturu.

Ko6hnolmis neft-qaz infrastrukturu sirkotin omaliyyat foaliyyatini hom tohliiko altina salir, hom do
onun comiyyat torofindon gobul olunmasina, homg¢inin miittofiqlorlo olagslorine neqativ tosir
gostorir.  Bununla belo, daha kohnolmis neft-emali miiossisolori  tobioti  miihafizo
qanunvericilorinin toloblorine omal olunmasi sayassinda bdyiik ¢atinliklorlo vo izafi xarclorlo
rastlagirlar.

12. Alternativ enerji ndvlori daxil olmaqla yeni texnologiyalar torafindon rogabat.

Enerji sahosindo nailiyyotlor, o ciimlodon ev tikintisi vo mikroenergetikanin inkisafi,
istehsalgilarla istehlak¢ilar arasinda olaqgolorin struktur doyismolorinin yenidon baxilmasina vo
homginin imumilikdo enerji bazarinin yaradilmasina imkan yaradacaqdir. Belo zonn olunur ki,
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homin bazarda tobii qaza toklif daha dinamik artacaqdir. Bundan basqa, yanacaq tinsiirlorinoe vo
bioyanacaga osaslanan texnologiyanin durmadan inkisafi onlar1 bir daha giindalik islotmok
négteyi-nazarindon yanacagin ananavi ndvlarine qarst miibarizoda rogabatqabiliyyatli edocokdir.
13. Yiiksok inkisaf templori ilo yeni bazarlara daxil olma.

32 &lkeni birlosdiron Inkisaf vo Iqtisadi ©®mokdashq Toskilat1 sosial-iqtisadi inkisaf vo onun
osasinda qorarlarin yaradilmasi mosolalorini miizakiro etmok iiglin yaradilmigdir. Bu toskilata
daxil olmayan 6lkalords enerji sorfinin giiclii artimi gozlonilir. Bununla belo, togkilata daxil olan
dovlatlorda nefto olan tolobatin azalmasi gozlonilir. Neft-qaz sirkotlorinin artmasi neftin vo qazin
emal1 vo digor xidmatlorin gostorilmasi tigiin yeni bazarlara girisi mohdudlasdiracaqdir.

Bu moqalodo oldo olunmus noticolor risklorin idars olunmasinda vo sirkotin bir sira ¢otin
masalolorinin halline yonalmis bir ¢ox tadbirlords istifads oluna bilor.
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ABSTRACT

The problem of effective risk management in oil companies remains relevant to this day. The
restrictions caused by the conditions of the global pandemic have slowed down the development
of the economy in developed countries. In the opinion of many analysts, the process of
overcoming the crisis will be uneven and very difficult, but it will not be long to wait for a
complete exit from the crisis. As a result of the economic crisis in the world, this has led to risks
for oil companies. Almost all of the risks we have studied are of a long-term nature. The main
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purpose of the study is to identify business risks in oil companies and provide suggestions for
possible measures. Based on the results of the study, thirteen risks were identified, which we
consider to be the main ones in oil companies, and proposals were made for taking possible
measures for their effective management.

The results obtained in this article can be used in effective risk management and some activities
aimed at solving complex problems of oil companies.

Key words: risks, business risks, risk management, oil companies, risk management measures,
international economic crisis.
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PE3IOME

[Ipobnema 3pPeKTUBHOTrO ympaBiICHHUS PHCKAMH B KOMITAHUSAX HEPTIHOW OTPACIU OCTacTCs
aKTyaJbHOM M MO ceil neHb. OrpaHuYeHusi, BbI3BAHHBIE YCIOBHMSIMHU IJI0OOANBbHOM MaHJEeMHUH,
3aTOPMO3HIIM Pa3BUTHE SKOHOMHKM B Pa3BHUTHIX CTpaHax. [lo MHEHHMIO MHOTHX aHAJIUTHKOB,
npolecc BbIXOJAa M3 Kpu3uca OyleT HepaBHOMEPHBIM M OYEHb CIIOKHBIM, OJIHAKO IOJIHOTO
BBIXOJIa M3 KpH3HCa KIaTh HE J0Nro. B pe3yiprare SKOHOMHYECKOTO KpH3HCa B MHUpPE 3TO
NPUBEIO K BOBHUKHOBEHUIO PUCKOB y He(TAHBIX KoMmaHui. [IpakTuyecku Bce mccieaoBaHHbIE
HAMH PHUCKH HOCST JOJTOCPOUYHBIA XapakTep. OCHOBHOW IENBIO HCCIEIOBAHUS SBIISETCS
BbISIBJIEHHE OW3HEC-PUCKOB B HE(MTAHBIX KOMIIAHUAX M NPEIOCTaBIICHHE NPEAJIOKEHUNA 110
NPUHATHIO BO3MOXXHBIX Mep. [lo pesynbraTam HWcclenoOBaHHS BBISBICHO TPUHAALATH PHCKOB,
KOTOpbIE MBI CUHMTAa€M OCHOBHBIMM B HE(DTAHBIX KOMIAHMAX, U CAENaHbl NPEIIOKEHUS I10
MPUHITUIO BO3MOXHBIX Mep MO UX 3()pPEeKTUBHOMY YIIpaBICHHUIO.

Pe3ynbraThl, MmoylyueHHbIE B JJAHHOM CTaThe, MOTYT OBITh HCIIOJIB30BaHbl MpU 3PPEKTUBHOM
YIpaBICHUU PHUCKAMH ¥ HEKOTOPBIX MEpONPHUTHAX, HAIPABICHHBIX Ha PEIICHHE CIOXKHBIX
npo6ieM He(TIHBIX KOMIIaHUH.

KutoueBble cjioBa: pucku, OM3HEC-pPUCKHU, YIIPABICHHE PUCKaMU, HEPTSIHbIE KOMIIAHUHU, MEPHI 110
YIPaBJIEHUIO PUCKAMU, MEXTyHAPOIHbBII SKOHOMUYECKUN KPU3HC.
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ABSTRACT

Gas industry infrastructure in Azerbaijan was created according to the system of the former Soviet
Union (Gazprom) to meet the internal needs of the republic and neighboring countries.

Currently, the unified gas supply system of the Republic of Azerbaijan includes:

The main gas pipeline and side gas pipelines have a length of more than 4,000 km, a diameter of
up to 1,200 mm, a working pressure of 5.

5 MPa, and a daily throughput of up to 70 million m3; Low and medium pressure gas pipelines
over 36,000 km; 7 compressor stations with a total installed capacity of 200 MW.

(2 of which are located in Garadagh and Galmas underground gas depots); 150 gas distribution
stations; 2 underground gas warehouses with operating gas reserves of 3 billion m3

Keywords: unified gas supply system, main gas pipelines, fuel and energy complex, gas storage
facilities, technical system.

The gas industry is one of the leading industrial sectors that make up the country's fuel and energy
balance (TEB). One of the main features of the UGS (Unified Gas Supply System) of the republic
is its scale. The modern unified gas system organically unites all the country's gas fields and gas
production, main gas pipelines with compressor stations (CS), underground gas storage facilities
(UGS) and gas distribution stations (GDS), large gas consumers.

The second important feature of this system is its dynamism, associated with the accelerated pace
of development of the gas industry and the systematic increase in the share of gas in the country’s
fuel and energy resources.

The third feature of the Unified State System is that this system is characterized by a variety of
internal and external connections. First of all, it would be necessary to highlight a rather strict
technological connection: reservoir — well — gas supply system — consumer. This connection
creates the possibility of the organic existence of a continuous unity of main gas pipelines, gas
storage facilities and consumers, and creates conditions for centralized planning and management
within the framework of solving the problems of the system.

It is also necessary to note the close connection of the Unified State System with the fuel and
energy economy of the country as a whole, of which the Unified State System is a subsystem.
Therefore, the implementation of many tasks of the development of the Unified State System
cannot be isolated; it must be connected with the general fuel and energy economy of the country
[1].

The increase in gas consumption was a consequence of changes in the structure of energy
consumption. Consequently, it is necessary to plan and forecast not only gas production, but also
the structure of its consumption. Thus, in order to save oil resources, as well as protect the
environment, all sectors of the national economy limit the use of fuel oil as fuel, replacing it with
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natural gas. A large-scale task has been set of converting some of the vehicles to gas fuel and
ensuring heat supply to cities and towns using natural gas.

The Unified State System is a complex technical system, characterized by its specific properties
and features that distinguish it as an independent technical object:

- large territorial extent;

-a huge number of elements forming the system;

-nonstationarity of processes occurring in the system;

-hierarchical structure;

- the presence of centralized control of the transport technological process and decentralization of
gas fuel distribution.

Along with purely technological connections, there is also a close economic interdependence of
elements, manifested in the processes of planning, design, construction, reconstruction, operation
and management of these complexes. The nature of this interconnectedness lies in the generality
and unity of the criteria for the functioning of the system, due to which when the main parameters
(the volume of annual production and gas supply to the gas consumption unit, the power of the
intersystem gas flow, etc.) change, any essential element of this system must, in principle, change
and parameters of other elements. Considering that the Unified State System as a whole is one of
the substructures of the country's fuel and energy complex, these changes in its main parameters
can be transmitted and reflected in the functioning of other substructures of the fuel and energy
structure of the republic.

The scale, dynamism, and the presence of diverse internal and external connections - all this
allows us to qualify the gas supply system as one of the most complex large developing
substructures of the fuel and energy complex of the republic. The UGS develops under the
influence of patterns characteristic of other subsystems of the fuel and energy complex, such as
centralization of energy supply, concentration of power, integrated use of resources, etc. At the
same time, a number of decisive specific properties and features of this system lead, on the one
hand, to unique forms manifestations of general energetic patterns of development, and on the
other hand, to the presence of additional patterns that are primarily characteristic only of it. A
number of recent features are associated with the physical properties of gas and technological
features of the functioning of UGS facilities. One of the main features is the limited possibilities
for maneuvering gas flows and extracting them from fields [2].

All these cause-and-effect interdependencies pose the task of developing a scientifically based
strategy that provides for effective, reliable and safe management of the Unified State System not
only for its individual subsystems, but also for the entire system as a single technological system.
In the conditions of the formation of a market economy, the search for reliable operating systems
for pipeline systems comes down to the reorientation of traditional gas transportation production
technology to energy- and resource-saving, including planning, implementation, control and
corrective actions, analysis and optimization of operating modes of gas pumping equipment of gas
transmission systems (GTS) and continuous improvement of processes as the operating time of
equipment increases in accordance with international and domestic documents.

The most important feature of the Unified State System is its openness, i.e. the presence of diverse
internal and external connections with other systems, dynamic properties, technological integrity
and, most importantly, uncertainty due to a large number of disturbing factors and unreliability of
the initial information [3]. The significant error of controlled technological information, as well as
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the difficulties that arise when constructing adequate mathematical models of large systems, lead
to the fact that the decision-making process is carried out under conditions of uncertainty. The
development of methods for monitoring and managing large gas supply systems, which include
the UGS of the republic, in such conditions lags significantly behind the needs of practice, which
does not allow using all the opportunities provided by the technology, and leads to a significant
decrease in the efficiency and reliability of multi-level, hierarchical collection, preparation and
main gas transport.

Existing approaches to decisions in hierarchical systems do not allow one to adequately reflect in
the model certain restrictions, connections and features of decision-making in complex
hierarchical systems of gas production and transportation. These systems are characterized not
only by a large number of elements and a complex structure, but also by a higher level of
organization. The high degree of organization of such systems and the presence of a hierarchical
structure in them corresponds to a large share of its costs associated with the processing of
information (intangible) flows that ensure the purposeful behavior of a dynamic system, which
necessitates the widespread use of computer technology and formal decision-making methods in
managing such systems. systems [4,5].

Information support for the regulatory process is required at all levels of management and control.
An integral part of it are technological and other diagrams of distribution, transport systems and
gas production complexes in the form of interconnection with databases containing the most
complete unified description of the parameters of technological objects. The main economic effect
here should be expected from the introduction of computer technology and the creation of
optimization programs for automatic control systems, mainly due to the solution of new
optimization problems that could not be solved without the use of computers [6].

Due to the complexity of modern technological complexes for gas production and transportation,
the presence of a larger number of active (with independent decision-making rights) objects and
the need to use the wealth of experience of specialists on various problems, the issue of taking
into account subjective factors in the decision-making process using a computer is relevant. This
is due to the fact that decisions made using simplified formal models do not turn into used
solutions. To implement such optimal solutions, they often have to be adjusted.

When coordinating the operating modes of compressor stations (CS) and technological equipment
of integrated gas treatment plants (CGTUSs), there is also a need to coordinate individual elements
of gas pumping units (GPUs), absorbers, various switching schemes for workshops and CGTUs
and CSs as a whole. In this case, it is also impossible to make a final clear decision until the mode
of the entire system is selected, consistent with the operating mode of the consumer [7].

Thus, for the tasks of control and management of the Unified State System, it is necessary to
develop new methods of decision-making in multi-level hierarchical systems under conditions of
various types of uncertainty.
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XULASO

Azorbaycanda gaz sonayesi infrastrukturu respublikanin vo qonsu o6lkolorin daxili tolobatini
ddomok {igiin kegmis Sovet ittifagr (Qazprom) sistemino uygun yaradilmigdir.

Hazirda Azorbaycan Respublikasinin vahid qaz tochizati sistemino agagidakilar daxildir:

Magistral gaz komori vo yan qaz komaorlorinin uzunlugu 4000 km-don ¢ox, diametri 1200 mm-o
godar, is tozyiqi 5-dir.

5 MPa va giindalik 6tlirma gabiliyyati 70 milyon m3-o godar; 36.000 km-don ¢ox asagi vo orta
tozyiqli qaz kemorlori; Umumi qurasdirilmis giici 200 MVt olan 7 kompressor stansiyasi.
(onlardan 2-si Qaradag vo Qalmas yeralti gaz anbarlarinda yerloasir); 150 qazpaylayici stansiya;
m3 islok qaz ehtiyat1 olan 2 yeralt1 qaz anbari

Acar sozlor: vahid qaz tochizati sistemi, magistral qaz komaorlori, yanacaq-energetika kompleksi,
qaz anbarlari, texniki sistem.
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PE3IOME

WNudpactpykTypa ra30Boii HMPOMBIIUICHHOCTH B A3epOaifpkaHe co3[jaHa MO CHCTEME OBIBIIETO
Coserckoro Coro3a («["azmpom») it oOecriedeHus: BHYTPEHHUX MOTPEOHOCTEH pecyOauKu U
COCEHUX CTpaH.

B Hacrosiee BpemMs B €IMHYIO CUCTeMY Ta3ocHa0keHus AzepOaitkanckoi PecriyOmuku BXOAT:
MarucTpaibHblii Ta30MPOBO U OOKOBBIE Ta30IPOBOBI UMEIOT MPOTKEHHOCTh Oosee 4000 km,
muametp 1o 1200 mm, pabouee naieHue 5 B.

5 Mlla u cytouHas mporycKkHas crnocoOHocTh 10 70 MutH M3; ["a301IpoOBOIbI HU3KOTO U CPETHETO
JABJICHUS TPOTSKEHHOCThI0 Oonee 36 000 km; 7 KOMIIPECCOPHBIX CTaHIUU oOImeil
ycTaHOBJIEHHOU MoiHOCThI0 200 MBT.

(2 M3 KOTOpBIX pACHOJOXKEHBl Ha MOJ3EMHBIX Tazoxpanuiuiiax [apagar u [anmac); 150
ra3opacupeeNUTeIbHbIX CTAHIUN; 2 TMOA3EMHBIX XPAaHUJIUINA Ta3a C HSKCIUTyaTallMOHHBIMU
3amacamu rasa 3 miipa M3.

KuroueBble cjioBa: efnHasi cucTeMa ra3ocHa0KeHus, MarucTpajibHble Ta30MPOBOIbI, TOILIMBHO-
SHEPTEeTUYECKHUI KOMIUIEKC, Ta30XPaHUIINIIA, TEXHUYECKasi CUCTEMA.
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ABSTRACT

In recent years, research into the environmental impact of nanomaterials continues to be one of
the main areas of interest. Nanomaterials, both natural and synthetic, are produced, transformed
and exported around us daily. The annual influx of natural nanomaterials into the environment is
about 97% of the total, and only 3% is synthetic nanomaterials. Currently, synthetic nanomaterials
are widely used in various fields including chemistry, engineering, electronics and medicine,
which contribute to the development of technology. However, a number of researchers express
concern about the consequences of using nanomaterials in various aspects. And in this case, it is
extremely important to understand their behavior in various environmental conditions, ways of
influencing the ecosystem and human health. This article will consider: the sources of origin of
nanoparticles, a number of positive and negative aspects of the potential impact of nanomaterials
on the environment, as well as the importance of monitoring.

Key words: nanomaterials, nanotechnologies, safety, protection, ecology, health, monitoring.

Introduction. Various sources assign the idea of creating the field of nanotechnology to an
outstanding physicist, an active participant in the atomic project, Nobel laureate Richard
Feynman, although the term “nanomaterial” was introduced by G. Glaiter. R. Feynman's famous
lecture at a Christmas party at the University of California on December 29, 1959, in which he
encouraged his colleagues to explore the possibility of storing library-sized information on
pinhead-sized maps or building machines ranging in size from ten to hundreds of atoms, was a
great impetus to action. He said: “... Well, have fun! Let's have a competition between labs. Have
one lab make a tiny motor that it sends to another lab that sends it back with a thing that fits inside
the shaft of the first motor." Several decades later, Feynman's visionary ideas stimulated the birth
and development of nanotechnology. Huge volumes of information are stored on smaller and
smaller chips, and the production of various engineered nanomaterials is rapidly gaining
momentum. The term "nanotechnology" was first mentioned by scientist Norio Taniguchi in 1974
according to source 6.

Until the 1980s, nanotechnology remained the subject of many discussions and discussions. To
date, nanomaterials have become one of the most important classes of materials that are in great
demand for a number of areas. According to the international organization for standardization
ISO, a nanoparticle is defined as the smallest particle of matter, the size of which in at least one of
the dimensions does not exceed 100 nm. To date, various scientific organizations and associations
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propose to increase this maximum to 300 or even 500 nm. Nanomaterials are also characterized
by certain specific properties, such as surface area, surface charge, particle morphology, etc. The
size characteristic was taken as the main characteristic of nanoparticles and nanomaterials. To
describe the size of one nanometer as an example, one can think of 5 Si atoms or 10 hydrogen
atoms embedded in a line.

Despite the fact that the science of nanomaterials is a relatively new field of science, it is difficult
to say when people began to use nanomaterials for various purposes without realizing it. For
example, the Licurca bowl is a bowl made by the Romans in the 4th century AD. The vessel is
able to change its color depending on the angle of incidence of light, which is explained by the
presence of silver and gold (Au, Ag) nanoparticles in the glass. About 4,500 years ago, people
used asbestos nanofibers to reinforce ceramics. Around the same time, the Egyptians used a
mixture of PIS nanoparticles to dye their hair.

Nanotechnologies and nanomaterials have found their potential application in such areas as
medicine, manufacturing, mechanical engineering, agriculture, etc. It is well known about the
benefits that nanoscience and nanotechnologies bring to society in cutting-edge areas.
Nanotechnology offers us engineered nanomaterials with great potential to produce products with
significantly improved performance. Today they find their application in the production of non-
scratch paints, surface coatings, electronics, cosmetics. They are also used in environmental
remediation technologies, as well as sports equipment, sensors and energy storage devices.
According to the source, for 2022 the nanotechnology market is estimated at approximately 55
billion dollars. US dollars, of which about 70% are in the fields of biomedicine, electronics and
energy. However, according to the source (7), the number of studies on the impact of
nanomaterials on the human body and the environment, their toxicity and disadvantages is
extremely small. The sharp growth of the nanomaterials sector in various industries has led to an
increase in their presence in natural ecosystems: in air, water and soil.
Natural and synthetic nanomaterials. Natural nanoparticles and nanomaterials in are formed in
the processes of various photo- and bio-chemical, thermal, mechanical, biogeochemical processes,
biological transformations.

Nanomaterials in natural conditions are distributed everywhere: in the skeletons of plankton and
corals, cobwebs, animal hair, scales and wings of insects, bones, feathers and beaks of birds, in
clay and soil, in volcanic soot, etc. (Fig. 1). As an example of natural nanoparticles, one can point
to the charged surface of clay in the soil by forming electrostatic bonds with NH4*, Ca;*, K*, Mg2"
ions, contributes to soil fertility by preventing the loss of these vital nutrients in groundwater.
Temperature, high-speed physical collisions, shock waves, radiation, and pressure can create
nanomaterials in space. Every year, a thousand megatons of natural nanomaterials up to a
thousand nanometers in size move around the Earth, and about 342 megatons per year of these
nanomaterials enter the earth's atmosphere. In the future, they can get, for example, into the
aquatic ecosystem. The sources of natural nanomaterials are also the processes of weathering,
volcanic eruptions, lightning, nanomaterials of metals and their oxides formed in the processes of
biotic and abiotic interactions (for example: minerals of sulfur, selenium, uranium), etc.
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Figure 1: Various sources of natural and synthetic nanomaterials.

Natural nanomaterials vary widely in morphology; composition, including organic and inorganic
forms. We can cite humic substances as organic forms of nanomaterials. Humic substances are a
mixture of aliphatic and aromatic organic compounds, high or low molecular weight less than 5
nanometers in size. These substances represent the most common form of natural nanomaterials
and are a chemically extracted fraction of the total organic carbon stock in the environment.
Organic nanomaterials can also include viruses, peptides, proteins and polysaccharides -
biomolecules having nano sizes.

Tons of natural nanomaterials are annually thrown into the biosphere because of volcanic activity.
These nanomaterials can move over impressive distances due to the wind, spreading elements
such as Ni, Zn, Cd, S, Pb, etc. The concentrations of elements of metals and metalloids in natural
volcanic ash nanomaterials can be exceeded up to 10-500 times higher than the background ones.
Despite this, the purity and composition of natural nanomaterials formed from volcanic ash are
usually mixed due to their natural origin. It is also known that sudden pyrolysis, which is
associated with the formation of lightning and their strikes into the soil, contributes to the
formation of natural nanomaterials (NM).

One subtle point when considering the occurrence of NMs is the distinction between natural
nanominerals and mineral nanomaterials. Minerals that exist only in the nanoscale range, such as
ferrihydrite or clay particles, are known as "nanominerals”. Nanoscale minerals known to exist in
large sizes are defined as "mineral nanomaterials”. Also, the natural aquatic environment can
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consist of many forms of nano- and microscopic polydisperse minerals, mainly calcium oxides,
and sometimes iron oxides. Naturally occurring organic and inorganic nanomaterials are known to
coexist when a metal or metal oxide is bound to a naturally occurring organic nanomaterial such
as humic acid. These combinations of naturally occurring metal-organic nanomaterials dominate
the earth's surface and play a critical role in controlling various biogeochemical cycles.

Biotic processes such as microbial respiration of algae, bacteria and fungi can produce natural
nanomaterials. For example, inorganic natural nanomaterials of copper, iron, gold, selenium,
silver, uranium can be formed as a result of microbial respiration. Nanomaterials of calcium,
selenium, iron and silicon of natural origin can be formed in the process of biomineralization and
are highly monodisperse. These nanomaterials can be formed by microbes as a by-product or
through various microbial processes.

Synthetic nanomaterials are formed in the process of human activities, both intentional and
unintentional. Broadly, synthetic nanomaterials are classified as random and engineered (Fig.1).
Unintentionally or accidentally formed nanomaterials in the process of anthropogenic activity are
called random nanomaterials. These include vehicle exhaust, industrial waste, nanomaterials from
combustion processes, mining waste, wear and corrosion processes. As an example, we can take
carbon-based nanomaterials - carbon soot (the result of combustion); nanoplastics (the result of
the decomposition of plastic); metal-based (the result of corrosion in tap water) — potentially
affecting humans.

Nanomaterials that are produced for commercial use are called engineered nanomaterials.
Engineering nanomaterials are widely used in the energy, telecommunications, computing,
agrochemicals, and personal care industries. The use of engineered nanomaterials is increasing
day by day and increasingly of these materials end up in various water resources. Engineering
nanomaterials are used in various technological fields from quantum computing to agriculture.
Engineering nanomaterials can be grouped according to various morphological characteristics,
such as: 0D (quantum dots), 1D (nanorods), 2D (graphene), 3D (fullerenes) measurements and
nature of the composition, for example, nanomaterials based on metal and carbon.

The annual flow of synthetic nanomaterials by 2019 is significantly less than natural
nanomaterials and is approximately equal to 10.3 megatons/year into the atmosphere. Despite the
above, synthetic nanomaterials are small compared to natural nanomaterials, making them a
potential threat to the environment and are called pollutants.

Nanomaterials, applications. Today, using nanotechnology, it is possible to obtain materials that
are stronger, lighter, more reactive and more durable. Many everyday goods, including products
for personal use, contain some or other nanomaterials, nanoparticles. For example, nano-scale
additives in various skin care products can serve as a bulletproof vest for the body, delay or
reduce the formation of wrinkles; prolong the effect of hair coloring, etc. With the use of
nanotechnology, by converting naphthalan oil into a nanocapsule, skin care cosmetics are
obtained. Silver nanoparticles, due to bactericidal properties, are included in the composition of
fabrics, various objects and devices are covered with it: doorknobs, computer mice, keyboards.
Antibacterial glass, on the surface layers of which silver ions are added, in contact with bacteria
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and microorganisms falling on it, can kill them up to 99.99%, regardless of their antibiotic
resistance. It is added to: detergents, personal care products, toothpastes and powders, soaps, etc.
Nanomaterials are also widely used in industry, in the field of oil production, construction,
metallurgy, etc. The use of nanotechnologies in the field of oil production makes it possible to
speed up the process itself and solve a number of problems. For example, back in 2010, in
Azerbaijan, at the Bibieybat field, metal-based nanosystems were successfully introduced, which
are used to purify formation waters. Carbon nanomaterials are also used in drilling and oil
displacement stimulation processes. In the process of nanomodification of metals and their alloys,
heavy-duty steel was obtained, which is used for the construction of various hydraulic and road
facilities. The use of polymer and composite nano-coatings makes it possible to significantly
increase the corrosion resistance of steel, increase the service life of the material, even despite
possible aggressive operating conditions.

Carbon nanotubes and graphene-based coatings used to minimize weathering of wind turbine and
aircraft composites. The carafe was chosen as the best nanoscale coating to reduce degradation by
UV radiation and salt. Carbon nanotubes are also being used to increase the performance of data
information systems.

The use of nanotechnology in the field of environmental protection has also found its niche and is
determined by the following opportunities:

¢ partial elimination of past environmental complications;

¢ elimination of actual ecological losses;

e prevention of future environmental disasters

Known as green nanotechnology, it has found its applications in such sectors as: water treatment,
including wastewater, biotechnology and agroculture, medicine, textiles, food preservation,
energy, etc.

In recent years, much attention has been paid to such topics as wastewater and atmosphere
treatment, the development of energy or information storage devices, etc. Nanotechnologies used
in the wastewater treatment process can be presented in the form of membranes, with suitable
pore sizes, where water is forced through the membrane. Nanopore membranes are suitable for
mechanical treatment of water resources, while the nanopore size is less than 10 nm and can be
composed of nanotubes. Nanofiltration is mainly used to “remove” ions or separate different
liquids (by density). Also, nano-silver inline membrane filters, disinfection with ultraviolet and
TiO2 photocatalyst are offered as effective methods of water and wastewater treatment to remove
organic pollutants.

The use of magnetic nanoparticles effectively copes with the task of “removing” heavy metals
that pollute wastewater using magnetic separation techniques. The use of nano-sized particles
increases the efficiency of the absorption of contaminants and is relatively inexpensive compared
to the traditional filtration method. Nanosized iron particles have also shown themselves as a
disinfectant for cleaning industrial areas, for example, zerovalent iron nanomaterials, which are
used to reclaim traces of metal pollution in toxic waste landfills. Cerium oxide is already being
used as a diesel fuel additive throughout Europe and is claimed to help reduce diesel engine
emissions of greenhouse gases and aerosol pollutants.
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In addition to the positive aspects of nanomaterials, there are risks of nanoparticles and nano
components. For example, natural or synthetic nanomaterials can easily pass through purification
filters of 0.2 pum size. The situation is also exacerbated by the fact that nanoscale particles may not
be distinguishable accurately when analyzing samples. This contributes to the complication of
further prediction of their effect on the environment, especially the biosphere.

Potential impact on the environment. As noted earlier, nanoparticles have a large surface area
compared to bulkier materials. The development of modern and latest areas of nanotechnology
leads to the development of a variety of synthetic nanomaterials with various variations in shapes
and sizes, which in turn are one of the important factors that determine toxicity. Another
important factor determining the toxicity of a nanomaterial is also its chemical structure, and even
minor changes in the functional chemical group can radically affect its properties.

The lack of information and methods for determining nanoparticles makes the process of
detecting them in air, water and atmosphere extremely difficult. For example, air samples were
randomly collected in the city of Shanghai, China on a foggy day. As a result of the studies
carried out using TEM and X-EDS, the presence of a number of nanomaterials in the air was
revealed, such as aluminum, iron, lead, iron oxide and calcium silicate.

Nanomaterials due to their extremely small size, greater chemical activity (compared to macro-
sized ones) and special properties, such as high adsorption activity and ability to accumulate, are
capable of:

e formation of bonds with nucleic acids, proteins;

e cellular absorption and facilitation of their transport within the cell;

e the accumulation of nanomaterials in plant and animal organisms that do not undergo
biotransformation and, as a result, are not excreted from the body, etc.

e accumulation of nanoparticles in bottom sediments, in air and soil,

e bioaccumulation, spontaneous mutation, changes in biostructures.

The assessment of possible risks when using nanomaterials in various fields requires a better
understanding of their mobility, toxicity, and bioavailability. The risk of using nanomaterials lies
in the danger of their exposure and the danger they manifest after exposure. As previously noted,
the sources of anthropogenic emissions of nanoparticles can be: industrial zones, landfills, sewage
treatment plants, etc. For example, groundwater pollution with chlorinated solvents, which in turn
are used in agriculture. And accidental emissions are also possible, the sources of which are the
processes of transportation and production. Whether the particles are released directly to water,
soil or the atmosphere, they all end up in soil and water as well, either directly or indirectly (for
example, from waste treatment in wastewater treatment plants or airborne deposition). Humans
can be directly exposed to nanoparticles through exposure to air, soil, or water, or indirectly by
consuming plants or animals that accumulate nanoparticles. Aggregated or adsorbed nanoparticles
will be less mobile, but uptake by sediment animals or filter feeders is still possible.

All of the above shows the importance of international standards for monitoring nanoparticles and
nanotechnology. Thus, in the US, 40% of research in the field of nanotechnology is directed to the
safety of nanomaterials, and 23% to metrology. In Japan, the share of funding for those studying
the risk of negative impacts of nanoparticles and nanomaterials on health and the environment is
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30%. Despite this, there is still no accurate information on the impact of nanoparticles and
nanomaterials on the biosphere and on the human body in particular. Threshold limit value (TLV)
data for most nanoparticles have not been established, and there is a shortage of portable
instruments to monitor mandatory parameters. For these reasons, today it is necessary to strive to
observe the maximum precautions when working with nanoparticles and nanomaterials along with
hazardous substances. Thus, according to international recommendations, when working with
nanomaterials and nanoparticles, it is necessary to seek to replace more carcinogenic components
with less carcinogenic ones, for example, instead of talc or aerosol - dispersions, pastes and
granules; it is preferable to use closed processes and closed equipment. It is also necessary to have
good ventilation of the working area, the use of reliable personal protective equipment -
respirators, protective gloves, special goggles and protective clothing.

Conclusions: Nanomaterials existed long before the appearance of "life" on planet earth. A living
organism has adapted to various types of nanoparticles over millions of years. "Man" has learned
to use natural nanomaterials in the manufacture of certain items, without even knowing it.
However, with the advent of synthetic nanomaterials, the importance of developing a sphere of
safe interaction between the biosphere and nanomaterials (hanoparticles) has increased many
times over. So the use of nanotechnologies to solve certain problems can lead to the creation of
new environmental problems.

To date, analytical technologies do not provide a sufficient opportunity to study the behavior of
nanomaterials in the environment and biosystems. Until now, further studies of the effect of
nanomaterials on the ecosystem, the biosphere, especially on the human body, remain relevant.
Further development and implementation of various measuring instruments, harmonization of
unified hazard criteria and concentration control methods are required.
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XULASO

Son illorde nanomateriallarin otraf miihits tosiri ilo bagl tadqiqatlar asas maraq sahslorindon biri
olmaqda davam edir. Hom tobii, ham do sintetik nanomateriallar giindslik olaraq otrafimizda
istehsal olunur, g¢evrilir vo ixrac olunur. Tobii nanomateriallarin otraf miihito illik axini timumi
hacmin toxminon 97%-ni toskil edir vo yalmz 3%-i sintetik nanomateriallardir. Hal-hazirda
sintetik nanomateriallar texnologiyanin inkigafina tohfo veran kimya, miihondislik, elektronika vo
tibb kimi miixtalif sahalords genis istifado olunur. Bununla bels, bir sira tadqiqatgilar miixtalif
aspektlordo nanomateriallardan istifadonin naticolorindon narahat olduglarimi bildirirlor. Vo bu
halda onlarin miixtalif ekoloji soraitdo davranislarini, ekosistema vo insan saglamliina tosir
yollarm1 basa diismok son doraco vacibdir. Bu moqalods asagidakilar nazordon kecirilocok:
nanohissociklorin monso monbolori, nanomateriallarin otraf miihito potensial tosirinin bir sira
miisbat vo monfi cohatlari, eloco do monitoringin shomiyyati.

Acar sozlar: nanomateriallar, nanotexnologiyalar, tohliikesizlik, miihafizs, ekologiya, saglamliq,
monitoring.
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PE3IOME

B mnocnennue roapl uccienoBaHHMS BO3ACHCTBHS HAHOMATEpUATIOB Ha OKPYJKAIOUIYIO Cpedy
MpoaOIKAOT OCTaBaTbCd OAHUM H3 OCHOBHBIX HaHpaBﬂeHI/Iﬁ HHTEpECCA. HaHOMaTepI/IaHI)I, KaK
NPUPOJIHbIE, TaK W CUHTETUYECKHE, MPOU3BOAITCS, TPAHC(HOPMHUPYIOTCS M SKCHOPTUPYIOTCS
BOKPYI' HAac €XEIHEBHO. EJKEroiHblli NPUTOK NPUPOJHBIX HAHOMATEPHAIOB B OKPYXKAIOILYIO
cpemy cocTaBisieT 0KoJio 97% ot o01miero KomuecTBa, U TOJIbKO 3% COCTaBISIOT CHHTETHYECKUE
HaHOMATCpUaJIbl. B HACTOAICEC BPEMS CUHTCTUYCCKNEC HAHOMATCPpHAJIbl IIUPOKO UCIIOJIB3YIOTCS B
Pa3InYHBIX O6J'IaCT$IX, BKJIFOYasA XUMHIO, TEXHUKY, DJICKTPOHUKY U MCAUIUHY, YTO CHOCO6CTByeT
pa3BuTHIO TexHOJOTUNA. OMHAKO PSJ UCCIEIOBATENCH BBHIPAKAIOT 00OECIIOKOEHHOCTH IO TOBOTY
HOCH@}ICTBI/Iﬁ HCIIOJIb30BAHHA HAHOMATCPHAJIOB B PA3JIMYHBIX aCIICKTax. H B aTOM cirydae KpaﬁHe
BAXHO IIOHHMMATh HX IOBCACHUC B PA3JIMYHBIX YCIOBHAX Oprmammeﬁ Cp€abl, CIIOCOOBI
BO3JICHCTBUSL HA DKOCHUCTEMY M 3/J0pOBbe 4YelloBeka. B nmaHHOI craThe OyAyT paccMOTpPEHBI:
UCTOYHUKMA TPOUCXOXKJIEHUS HAHOYACTHUI, PSJl TOJOXKHUTEIBbHBIX U OTPHIATEIBHBIX CTOPOH
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MOTEHIMAJIBLHOTO BO3JCHCTBUS HAHOMATEPUAIOB Ha OKPYXKAIOIIYIO CPely, a TaKKe BaKHOCTh
MOHHUTOPHHTA.

KioueBble cj10Ba: HaHOMaTepuallbl, HAHOTEXHOJIOTHH, OE€30MAaCHOCTh, 3aIIWTa, 3KOJIOTHSA,
3I0pPOBbE, MOHUTOPHHT.
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ABSTRACT

This article notes the operation of auxiliary vessels in harsh, aggressive offshore oil and gas field
conditions. These vessels transport the necessary equipment and tools, etc. to the oil and gas field
trestles. That is, there is wear and tear and ageing of hull structures after a long period of time. As
a rule, ship hull structures are made of steel and metals of a certain grade. The aggressive sea
water causes corrosion which leads to hull deterioration and gradual destruction. To prevent
corrosion, fiberglass material or fiberglass plastics are used. This material is known to be the basic
construction material created by scientists and technologists. Fiberglass material, as described in
the article, must meet the technical requirements for the operation of auxiliary vessels with hulls
made of this material. It is noted that fiberglass material is used in order to save metal and steel.
Which is of scientific and practical importance. This material is also used in other areas of
engineering and technology. The weight of the material is relatively small compared to metal and
steel. According to the technical requirements for the operation of auxiliary vessels, an example
is given for increasing the strength of fiberglass material by treatment with a reinforcing agent.
The hulls of vessels when transporting the necessary equipment and tools to the trestles of
offshore oil and gas fields, are subjected to shock loads of sea waves, as well as the load from the
weight of the transported cargo. Consequently, the article notes that hull structures made of
fiberglass material, can be one or two or three layers. This gives the ship's hull shock resistance.
In this case, the requirement for durability during operation of auxiliary vessels is observed. The
scheme of these hulls in cross-sectional view is given. It is noted that repair of hulls made of
fiberglass material is easier in comparison with other materials. Deck coating is described, which
increases the strength of the running surface of the deck and ensures its durability and carrying
capacity. In general, the article describes all the technical requirements for fiberglass hulls and
their advantages over materials like metals and steel. It is said that the operation of auxiliary
vessels with fiberglass hulls in adverse oil and gas field conditions with the technical
requirements for these hulls described in the article, will be of high quality and economical.
Keywords: technical requirements, vessel hulls, offshore oil and gas field conditions, fiberglass
material.

Introduction. Transportation of equipment and tools to the trestles of oil and gas production field
is necessary for the process of well repair and oil and gas production. For this purpose small size
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cargo auxiliary vessels are used. Sea oil and gas field conditions of auxiliary vessels have an
adverse effect on hull structures of these vessels. Vessel hull structures are made of steel and
metal of certain grade. In the aggressive sea water environment, these materials are subject to
corrosion. Corrosion results in defects in hull structures and their destruction. In order to prevent
corrosion, fiberglass material or fiberglass plastics are used. It is widely used as the basic
structural material in other areas of engineering and technology. Fiberglass material (fiberglass
plastic) is also used in order to save metal and steel. In order to operate auxiliary vessels with
hulls made of fiberglass material, it is necessary to take into account the technical requirements
for this material. That is, this material should have high mechanical characteristics and quality.

The main part. Long operation of auxiliary vessels in severe aggressive marine oil field
conditions causes deterioration of hull structures of those vessels. As a rule, hull structures are
made of steel and metal of a certain grade. In the aggressive marine environment, these materials
are subject to corrosion. This causes defects in hull structures and their gradual deterioration. As a
result, to prevent corrosion, fiberglass material or fiberglass plastics are used. This material is
used in order to save metal and steel. And this fact is of great scientific and practical importance.
Fiberglass material (fiberglass plastic), as widely used as the basic structural material in other
areas of engineering and technology. When stationary, i.e. in static position, a ship's hull is more
exposed to aggressive environment of sea water. In this case, the strength and other mechanical
characteristics of the fiberglass hull material of the ship are reduced. In offshore oil and gas field
conditions, small size support vessels with hulls made of fiberglass (fiberglass plastic) transport
necessary equipment and tools, etc. on trestles. Consequently, when transporting certain cargo, the
vessel hull takes the load from the weight of the cargo itself, the shock load of the sea wave in the
aggressive environment of the sea water. That is why fiberglass material (fiberglass plastic) for
hull structures of auxiliary vessels has to conform to certain technical requirements, i.e.
mechanical properties. Which ensure the reliable operation of these vessels in the harsh conditions
of the offshore oil and gas field. For example, to increase the strength of the fiberglass material by
treating it with an adhesive-hydrophobic substance. This also requires curing of the fiberglass
under special conditions of at least 180°C and low relative humidity. It should also be noted that
during the manufacture of the hulls, the guidance and supervision of chemical specialists for the
proper conduct of the technological process must be ensured. That contributes to adherence to the
technical requirements for hulls made of fiberglass material. And as we know in this case, the
production of fiberglass hulls is increasing in the developed world, e.g. in the USA.
Manufacturing technology and technical properties of fiberglass hulls are different from those of
steel or metals. It affects the quality of these materials. That is, when making hulls of fiberglass
material (fiberglass), metal and steel, internal defects of these materials may occur. This leads to
the rejection by production of these products or, at best, to a reduction in the durability of their
operation. Therefore, as mentioned above, fiberglass material (fiberglass plastic) is used in order
to save metal and steel, this is one of the advantages of this material and the requirements for it.
Also having a non-metallic structure, i.e. a chemical compound of carbon and silicon (SiC), and
treated with the above mentioned reinforcing agent, fiberglass material is corrosion resistant.
Compared to wood, this material wets much less (a few percent) for wood the same 25-30
percent. Painting of this material is not required, since the pegment is introduced into the resin
mass. During operation of hulls made of fiberglass material (fiberglass plastic), this material has
minimum friction resistance due to smoothness of the hull surface. When transporting the
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necessary equipment and tools in the offshore oil and gas industry on the auxiliary vessels, the
hull of the vessel is exposed to shock loads from the sea waves as well as the load from the
transported cargo. Consequently, this material must have a high impact resistance. As opposed to
wood and metal, fiberglass material has lower weight and contributes to transportability of
auxiliary vessels in offshore oil and gas field conditions. Glass fiber (fiberglass plastic) hulls can
be one-, two- and three-layer (Figure.1).

a) b) c)
Figure 1: Schematic representation, in cross-sectional view, of hull structures made of fiberglass
material: a) one-layer hull structure; b) two-layer hull structure; c) three-layer hull structure: 1
outer shell; 2 inner shell; 3-foam (filler).

Each of these designs has a specific assembly unit. That is, they consist of certain shells and
layers filled with fiberglass and other materials. In the same way, these structures have certain
shell fasteners according to the technology of joining layers of ship's hulls. At the same time, the
stiffness of the ship's hull structure is ensured. Depending on dimensions of ship hulls, i.e. if they
are large, their stiffness decreases, while relatively small sizes ensure high stiffness of ship hulls.
This is an important factor that is necessary for auxiliary vessels transporting necessary cargo to
the pier in the conditions of offshore oil and gas industry. Let us also note that one of the places
for cargo placement on the auxiliary vessels is the deck, which is connected to their hull and
affects it. Unlike hull, having flat construction, deck is also exposed to loads. This calls for better
quality deck coatings. Abroad (USA), for deck of steel structure it is recommended to use
coatings which are solutions of artificial resins mixed with fillers and with crystals of mineral
substances having high hardness [4]. As the latter use small particles of corundum, carborundum,
emery, etc., giving a dried coating roughness and not crushed when walking [1]. This coating can
also withstand the weight of transported equipment at offshore oil and gas fields. Deck coating
"Selastik™ which is a fabric impregnated with plastic is known. Before being applied to the deck,
this material is dipped into liquid activator and softened in it, then it is applied to the deck and
rolled on with rollers. After the activator has evaporated, the material protects the steel deck
against corrosion and ensures the longevity of the deck during the service life of the ships. At the
same time the longevity of the deck coating depends on the impact of external weather conditions
of the offshore oil and gas field and careful use by the working and service personnel of the
vessel. For this purpose it is necessary to control loading, unloading operations on the deck of
auxiliary vessels. Reliable operation of auxiliary vessels with fiberglass hulls depends both on
external factors and on their proper technical use. Hulls of auxiliary vessels are operated under
aggressive conditions of offshore oil and gas industry, which causes their gradual deterioration.
That is why ships are inspected by technical inspection. If any defects are detected on the ship's
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hull, etc., they shall be eliminated. The hull structure of the fiberglass material (fiberglass) does
not require caulking and sealing [1], because it is made without seams, which increases the
strength of the vessel. And it defines the ship to a greater carrying capacity. The fiberglass
material, unlike metal and steel contributes to reduction of total mass of a vessel (Msud.). That
satisfies the requirement of speed increase at transporting (Vtrans.) and time reduction (Tdost.) of
necessary equipment delivery to the trestles in the conditions of marine oil and gas industry.
Rigidity of auxiliary vessels' hulls structure is also provided by solid, seamless construction. As
was mentioned above, hull structures of fiberglass material have one or two or three layers with
fillers which increases the strength of the hull. In other words, the resistance of the ship's hull to
the shock load of the sea wave is increased. It meets the requirement on durability of auxiliary
vessels. During the long stay afloat, the fiberglass hull structure will have lower strength because
it is not treated with an adhesive-hydrophobic substance. That is, treatment with this substance
must be taken into account in the manufacture of fiberglass hulls. Thus, reliability of ship hulls
during their operation is increased. Repair of hulls made of fiberglass material is easy in
comparison with other materials, since hull shape is not distorted in case of punctures [5]. In case
of local damages, a hole is formed in the ship's hull, without deep dents, as it takes place in metal
parts [4]. Repairing the plastic surface around the hole (damage) is cleaned with sandpaper, wiped
down and a few layers of glass wool or glass cloth impregnated with resin with hardener and gas
pedal are put on top. After the patch has cured, the edges (the repaired surface) of the latter are
thoroughly cleaned and covered with a thin layer of resin from above, painted to match the color
of the main body. Qualitative repair of the damaged place (hull), can give an appearance and
strength, not much different from the main hull [2]Operation of auxiliary vessels made of
fiberglass hulls (fiberglass plastic) in unfavorable conditions of offshore oil and gas field with the
above described technical requirements to these hulls, will be qualitative, rational and economical.
That is some advantage over vessels with hulls from metal and steel. Conclusion. Under
unfavorable conditions of the offshore oil and gas field the operation of auxiliary vessels with hull
structures of metal and steel, are exposed to corrosion. This reduces the service life of these
vessels. That is, defects are formed in the hulls of auxiliary vessels, which leads to their gradual
destruction. Corrosion can be prevented by replacing metals and steel with fiberglass material or
fiberglass plastics. It is known that fiberglass material was created by scientists and technologists
and is one of the main structural materials. It is also used in various industries, including
shipbuilding and oil and gas production. This material is used to save metal and steel. That is the
importance of its introduction into production and economic rationality. Scientific novelty of the
article, is determined by the analysis of the described technical requirements for hulls of auxiliary
vessels made of fiberglass material (fiberglass plastic). This means that by analyzing
(theoretically), we thereby contribute to improving the mechanical characteristics of the fiberglass
material used for manufacturing the structures of auxiliary ships' hulls. As a result, the quality of
operation of these vessels is improved. Their performance and durability increase. As it was
indicated above in the article, time of transportation of the necessary equipment, etc. in the
conditions of oil and gas production field is reduced.
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XULASO

Bu moqalads agir, agressiv doniz neftqgazmodon soraitindo kdmokc¢i gomilorinin istismart qeyd
olunur. Odur ki uzun miiddot keg¢dikdon sonra, gomilorin gdvdelorinin konstruksiyalarinda
yeyilmoasi vo kohnolmasi bas verir. Qayda olaraq gomilorin govdslorinin konstruksiyalari
poladdan vo miioyyon markali metallardan hazirlanir. Doniz suyunun aqressiv goraiti onlari
korroziyaya moruz qoyur, hansi ri gomilorin gdvdolorinds deffektlor yaradir vo onlarin todricon
dagilmasina gotirir. Korroziyan: aradan qaldirmagq iigiin, stigolifli materialdan vo ya siisoplastikdon
istifado olunur. Moagalads sorh oldugu kimi bu material kdmok¢i gomilorinin gévdslorin qurulusu
olaraq vo onlarin istismarinda texniki tolobloro muvafiq olmalidir. Qeyd olunur ki, siisolifli
material, poladin vo metallin gonayati mogsadi ilo istifads edilir. Vo bu elmi vo tocriibi mona
dasiyir. Homginin bu material masiqayirmanin vo texnikanin baska saholorindo istifado edilir.
Komokei gomilorinin istismar zamani texniki tolobloro muvafiq olaraq siisolifli materialinin,
mohkomlondirici madds ilo emaliinon méhkomliyini artirilmast ii¢lin mosol gatirilir. Doniz
neftqgazmoadon estakadalara, zoruri olan avadanligi vo alstlori, naql edilon zaman, gomilorin
govdolori doniz dalgalarinin zarbe yiikiinliin homginin dasidig: yiikiiniin ¢okisindon tosiri altinda
olur. Odur ki moqalads geyd edilir ki stisalifli materialdan hazirlanan gomilarin govdalori bir, iki,
ti¢ gat olur. Bu gominin gévdasine zarbe dayaniqligini verir. Gaminin tist gdyartasi {igiin ortiikkdon
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sorh edilir, hanst ki bu goOyortonin gedis-islok sothinin mohkomliyini artirir vo onun
uzundmriiliiynii tomin edir. Mogqalodo iimumon siisolifli materialdan olan gomi gdvdalorino
qoyulan biitiin texniki toloblor sorh edilir vo bu materialin baska metallardan vo poladdan
ustunliyd geyd edilir.

Acar sozlar: texniki toloblor, gomilarin gévdasi, doniz neftqazmadan soraiti, siisolifli material.

TEXHUYECKHUE TPEBOBAHUA INTPEABABJIAEMBIE K

KOPITYCAM CYJI0B U3 CTEKJIOBOJIOKPHUCTOI'O MATEPHAUIA,
ITPU UX SKCIIVIYATAIIUA B YCJIOBUAX MOPCKHUX
HE®TEI'A3OBbIX ITPOMBICJIOB
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Vuusepcurer Hebtu u [pombinuienHocTH. Asepbaiimkan. Email id: haciyeva_1987@list.ru
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PE3IOME

B nanHHOH cratbe OTMEYAETCs IKCILTyaTalusl BCIIOMOIaTEIbHBIX CYJIOB B TSAXKENbIX, alPECCUBHBIX
MOpPCKHMX HE(TEra3onpoMBICIOBBIX YCIOBHUSX. OTH CyJa TPAHCHOPTHUPYIOT HEOOXOAMMOe
000py/1I0BaHUE U UHCTPYMEHT U T.Jl. Ha 3CTaKaJbl HEQTAHBIX U ra30BBIX IPOMBICIOB. TO ecTh npu
9TOM, INPOUCXOJUT M3HOC M CTape€HUe, KOHCTPYKLUH KOPILyCOB CYIOB, IOCIE JIATEIBHOIO
IIPOMEXKYyTKa BpeMeHU. KOHCTpyKIIMH KOPITYyCOB CyZ0B KaK IIPaBUJIO M3TOTOBISETCA U3 CTAIU U
METAJIJIOB OINpPENEICHHOW MapKH. ATpPECCHBHBIE YCIOBHS MOPCKOM BOJABI IOABEPralOT MX
KOppO31H, KOTOpasi MPUBOJUT K 00pa30BaHUIO /1€()EKTOB KOPITYCOB CYZOB M MOCTENEHHOMY MX
paspyuienuto. Ui NpenoTBpalleHus KOPPO3UH, NMPUMEHSETCS CTEKIOBOJIOKHHUCTBIA MaTepHuall
WM CTEKJIOIUIACTUKHU. M3BECTHO, YTO 3TOT Marepuain SBJIAETCS OCHOBHBIM KOHCTPYKLMOHHBIM
MaTEpUaJIOM, CO3JaHHBIM YYEHBIMU M TeXHoJoraMu. CTEKIOBOJIOKHHUCTBIM MaTepuan, Kak
OTIHCHIBAETCS B CTaThe JIOJKEH COOTBETCTBOBATh TEXHUYECKUM TPEOOBAHUSIM, MPHU IKCILTyaTalluu
BCIIOMOTATENBHBIX CyJIOB C KOpIycamMM M3 3Toro Marepuana. OtTmevaercs, 4YTO
CTEKJIOBOJIOKHUCTBIA MaTepHall MPUMEHSETCS C LEJIbI0 YKOHOMUHU METajula ¥ CTanu. YTo mMeer
Hay4YHOE U MpaKTHYECKOoe 3HaueHue. Tak ke HTOT MaTepuasl MPUMEHSETCS B APYTHX 00JAcTIX
MalIMHOCTPOEHUSI U TEeXHUKU. Macca maTepuana OTHOCHTEIbHO HEeOOJblIasi M0 CPaBHEHHIO C
METAUIOM M CcTalblo. COOTBETCTBEHHO C TEXHMUYECKUMH TPEeOOBAHUSMHU TMPHU SKCILTyaTalluu
BCIIOMOTAaTENIbHBIX ~ CYyAOB,  IPUBOAMTCS  HpUMEp Uil  YBEIWYEHUS  NPOYHOCTH
CTEKJIOBOJIOKHUCTOT'O MaTepuaia Mpy MOMOIIM 00padOTKU YIPOUHSIONMM BemecTBoM. Kopmyca
CYJIOB TpU TPAHCIOPTHPOBKE HEOOXOAMMOro OOOpYAOBaHHS M HMHCTPYMEHTOB Ha 3CTaKaibl
MOPCKHUX He(Tera3oBbIX NMPOMBICIOB, IMOABEPIraeTCsl yAAapHbIM Harpy3kamM MOPCKOW BOJHBI, TaK
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K€ Harpy3Ke OT Beca TpaHcHopTupyemoro rpysa. CienoBaTelbHO B CTaTbe OTMEUYAETCs, 4YTO
KOHCTPYKLHHU KOPIIYCOB CYZOB M3 CTEKJIOBOJOKHUCTOI'O Marepuaya, ObIBalOT OJHO- JBYX- TpeX
cioiHOM. YTo MpuaaeT KOpIycy CyaHa yIapHy0 cTOMKOCTh. [Ipu 3ToM cobimtoaeTcs TpeboBaHme
[0 JIOJTOBEYHOCTH IPHU OKCIUTyaTallMd BCIIOMOraTelbHbIX CyloB. IlpuBeneHa cxema 3THX
KOpIycoB B momepedyHoM Bujae. (OrTMmeyaeTcsi, 4YTO PEMOHT KOPIYCOB CYJIOB U3
CTEKJIOBOJIOKHUCTOIO MaTepualia MIPOU3BOJUTCS JIETYe MO CPABHEHUIO C APYTMMHU MaTepHAIaMH.
OmnwuceiBaercst mamyOHOE MOKPBITHE, TOBBIMIAIOIIEE MPOYHOCTh XOJJ0BOI MOBEPXHOCTH NaTyObl U
ofecrieunBaroliee €€ JJOJIrOBEYHOCTh W HECYyIIyl crnocoOHOocTh. B ofmem B craThe
ONKCHIBAIOTCS BCE TEXHMYECKHE TpeOOBaHUS K KOpIycaM CYJIOB M3 CTEKJIOBOJIOKHHCTOTO
MaTepHualia U €ro MpeuMyIIeCTBO Mepe] MaTepUualaMi Kak METaulbl U CTajlb. VI rOBOPUTCA, YTO
SKCIUIyaTalys BCIOMOTATENbHBIX CYAOB C KOPIyCAMHM M3 CTEKJIOBOJOKHHUCTOIO Marepuasia B
H66HaFOHpI/I$ITHI)IX YCII0OBUAX He(bTera30130r0 IMpOMEIC/Ia C OIIMCAHHBIMU B CTAThC TCXHUYCCKUMU
TpeOOBaHUSMU K ATHUM KOpIycaM, OyZeT KaueCTBEHHOU U IKOHOMUYHOM.

KiroueBble ciioBa: TexHuueckue TpeOOBaHMUS, KOpIyca CyAOB, YCJIOBHUS MOPCKOIO
He(Tera3oBoro MPoOMbICIia, CTEKIIOBOJIOKHUCTBIA MaTepua.
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NANO/MIKRO OLCULU HiSSOCIKLORDON HAZIRLANMIS 9YLOC
KUNDOSI MATERIALLARININ TRIBOLOJIi TODQIQi

Fikrat Yusubov
Kicik elmi is¢i, Azorbaycan Dovlet Neft vo Sonaye Universiteti. E-mail: fikratyusub@gmail.com,
https://orcid.org/0000-0002-2095-2469

XULASO

Qazma avadanliglarinda oyloc sistemi qazma prosesinin somoralilik  vo etibarligini
miioyyanlosdiron osas texniki qurgulardan biridir. Oyloc mexanizmlorinin tribotexniki xassosi
miixtalif ig¢i temperaturlarda kontakt materiallarinin soth qurulusu vo oaylac kiindslorinin xassalori
ilo miioyyon olunur. Son zamanlar friksion materiallara qoyulan toloblor daha da artirmas,
tribotexniki sistemlorin tohliikasizlik vo etibarliginin tomin edilmosi problemi aktual xarakter
almisdir. Apardigimiz todqiqatda qazma avadanliginin oyloc sistemi ii¢lin nazords tutulmus yeni
ekoloji tomiz oyloc kiindesi materiallarinin  hazirlanmasina vo tadqiqine yer verilmisdir.
Tocriibalorde hissaciklorin tosir effektlori miixtslif ciir dyronilir. Bu aragsdirmalar asason iki ciir
aparilir: torkibs daxil olan komponentlorin ya hor hansi birinin 6l¢iisiinii doyigsmokla, ya da biitiin
komponentlorin dlgiisiinii doyismokls. Baxilan isdo torkibs daxil olan materiallarinin hor birinin
Olgiisii eyni gotiirmok sorti ilo miigayiso edilmisdir. Hissociklorin Olgiisiindon asilt olaraq
materiallarin termo-mexaniki xassolorinds bas veron doyisiklori miiqayise etmok ii¢lin 6l¢iilori
100pm vo <50pm hissociklordon hazirlanmis kompozisiya materiallar1 miiqayiso edilmisdir.
Toqdim olunan aragdirma ononavi ovuntu metallurgiya metodlar1 ilo hazirlanmig friksion
kompozisiya materiallarinin fiziki-mexaniki xassolorinin todqiqina hasr edilmisdir. Tacriibalords
oOlgiilori 100 pm vo < 50 um olan hissaciklordon hazirlanmig friksion kompozisiya niimunalorin
sirtiinma-yeyilma xassalori ilo yanas1 fiziki xassolori do miiqayisali tadqiq edilmisdir. Stirtiinma
smaglart 100 vo 500 N tomas tozyiqi rejimlorindo  MMW-1 vertikal siirtiinmo masininda
“barmaqcig-disk” mexanizmi ilo aparilmisdir. TGA Q50 termoqravimetrik analizatoru iso
materiallarin 1000°C-dok olan intervalda termiki stabilliyini qiymsetlondirmok {igiin istifado
edilmisdir. Aparilmis sinaglar kompozisiya materiallarinin deqradasiya xiisusiyyatlorini, siirtlinmo
va yeyilma xarakteristikasini 6yronmoyo kdmak etmisdir.

Acar sozlor: oyloc kiindolori, kompozisiya materiallari, siirtiinmo vo yeyilmo, plastifikatorlar
deqradasiya, mosamalik.

Giris: Friksion kompozisiya materiallart agir vo ya orta sanayenin miihiim saholorini ohato edon
miixtolif texniki avadanliqlarda genis istifado olunur. Sonaye masimlarinin, toyyarolorin,
qatarlarin, yiikqaldirici-neqledici avadanliglarin, dozgahlarin, preslorin vo s. qurgularin har biri
friksion materiallarin totbiqino rast golmok miimkiindiir. Oyloc sistemlorinds 6n vo arxa kiindo
olaraq istifado edilon friksion materiallar asason ilismo diiylinlorinds siirtiinmo kiplosdiricisi
olaraq diskin bir hissasi kimi xidmat gostarirlor. Qeyd olunan mexanizmlards friksion materiallar
osason iki funksiyani yerino yetirir. Ilk ndvbdodo oyloc mexanizmlorindo friksion materiallar
oylac kiindesi vo bondi kimi istifado edilorak, hor hansi bir naqliyyat vasitesinin dayandirma
voziyyetinadok slirotini azaltmaq vo ogor ehtiyac yaranarsa miivoqqgoeti yerinds saxlamaq
vozifosini yerino yetirir. Bundan olavo ilismonin yerino yetirilmosi tolob olunan miixtolif
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mexanizmlords iso friksion elementlor firlanma momentini bir qurgudan digor qurguya Otiirmok
funksiyasini icra edir [1].

Oylac sistemi ilo tochiz edilmis vo agir yiiklonmis avadanliqlardan biri do qazma qurgulardir.
Qazma prosesindo ayloc sistemino qoyulan texniki xarakteristika oyloc sixilarkon qisa vo ya
uzunmiiddatli dayandirilmasindan asili olaraq yiikiin vo qazma siiratinin nizamlanmas1 maksimum
toloblora cavab vermolidir. Agir istismar rejimindo istifado edilon friksion materiallarin ytliksok
yeyilmoyodavamliga vo siirtinmo omsalina malik olmasiyla yanasi stabil siirtiinmo
xarakeristikasina malik olmas1 bu materiallarin keyfiyyotini xarakterizo edon asas gostoricilordon
biri kimi gobul olunur[2].

Stirtinma  diiytinlorinds istifado edilon materiallar osason kinetik enerjinin Gtliriilmosi vo ya
paylanmasi ii¢lin nazards tutulan mexanizmlords totbiq edilir.

Materiallar vo avadanhqlar: Kompozisiya torkibi belo miioyyanlosdirilmisdir: 25% barit, 25%
fenol-formaldehid, 7% aluminum oksid, 5% sintetik vallostonit, 10% qurgusun, 10% qalay, 7%
mis-qgrafit (80%Cu20%C), 5% silisium oksid vo az miqdarda maqgnezium oksid vo molibden
disulfid. Formalasma xiisusiyyatini yaxsilasdirmaq ii¢ilin iss gliserindon, istilikkeciriciliyi artirmaq
liclin olavo olaraq tunc qirintilarindan istifado edilmisdir. Nimunolorin hazirlanmasinda
xirdalama, mexaniki qarigdirma, soyuq preslonmo (10MPa), qizdirilaraq preslomo (160°C,
25,5MPa) kimi texnoloji proseslordon istifado edilmisdir. Niimunalor iki formada hazirlanmisdir:
stirtinmo sinaqglar1 {igiin silindrik formada (h=13 mm, d=7 mm) vo borklik, fiziki xassolori
Oyronmok {i¢iin iso diizbucaqli formasinda (22.9 x 15.7 x 7.8) niimunalor hazirlanmigdir.
Smaqlarin aparilma metodikasi: Termiki analizlor kompozisiya materiallarinda istilik
tosirlorindon bas veron doyisikliklori dyronmok ii¢lin aparilmisdir. Eksperimentlordo TGA Q50
(TA Instrument) termoqravimetrik analizator qurgusundan istifado edilmisdir. Inert qaz olaraq
yuksok tomizlikli azot qazindan (60 ml/min sorfiyyatla) gotliriilmiisdiir. Niimunolorin sobada
qizdirilmast iiciin platin qabdan istifade edilmisdir. Hor ii¢ niimunadon 25 mq gotiiriilorok
10°C/min siiratlo 25°C-don 1000°C-dok qizdirilaraq artan temperaturlarda materiallarda bas veron
doyisiklor dyronilmisdir. Stirtlinmo  sinaqlart MMW-1-do  vertikal = siirtiinmo masininda
“barmaqcig-disk” mexanizmi iizro aparilmisdir. Sinaglar ii¢ silindrik niimunonin polad disk
lizorindo siirligmoasing asaslanir (Sak.1).

206 —
2.0 — 1 o

2.02 — [ |

2005

005 ~————  -0.05
0.10.1

Sakil 1: “Barmaqciq-disk™ prinsipi ilo aparilmis sinagin tomas mexanizminin {i¢6l¢iilii modeli.

Alinmis materiallarindan d=4.9 mm, [=12.8 mm o6l¢iilordo niimunalor hazirlanmigdir. Sinaqglara
baslamazdan 6nca niimunalorin sathi 500, 1000 va 2000 6lciilii (3epuucrocts) SiC kagizi ilo
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cilalanmigdir. Simaqlar 100 vo 500N vyiiklo, tablandirilmis poladla (44-46HRC) aparilmigdir.
Stirtiinma yolu va siirati miivafiq olaraq 1599,6 km vo 1.33 m/san gotiiriilmiisdiir.

Siirtlinmo vo yeyilmo bagl hesablamalar asagida qeyd edilon diisturlar vasitasilo hesablanmisdir.
Friksion stabillik:

FS #orta 10()%

Hmax

Horta - Orta stirtinmo amsall, fyrtq- Maksimum sirtlinmo amsali
Xiisusi yeyilmo doracosi:

AV AV
Fpls FEp-2mRnt’

W, = m3/Nm

AV- hacmi yeyilmo (mm?®), E,-normal yiik (N), Lg-siirtinmoe yolu (m), R-siirtiinma radiusu (m),
n-dovrlorin iimumi say1, t-siirtlinmo miiddati (doq.)
Hocmi yeyilmo isa:

AV = {W‘T_Wz} -1000, mm?

W1 vo W2 miivafiq olaraq siaglardan avval v sonraki kiitlo (q), p-sixliq q/sm?)
Borklik 6l¢gmolori Brinell qurgusunda 62,5kq-q yik vo diametri 2,5mm olan polad kiiraciklo
aparilmisdir. Masamoliyi toyin etmok iiclin JIS D 4418: 1996 (Yaponiya) standartindan istifado
edilmigdir. Masamalik faizi bu diisturla hesablanmigdir:

Mosamolik (%) =

Mz —My

x £ x100
v

Burada, m;- niimunonin nefto batirilmamisdan ovvolki kiitlasi (q), mz- niimunonin neftdo
saxlanildigdan sonra olan kiitlasi (q), 2-neftin sixlig1 (q/sm®) vo V-niimunonin hacmidir (sm?®).

Niimunalorin s1xlig1 iso Arximed metodu vasitasilo 6l¢iilmiisdiir (ISO 2738).

Naticalorin miizakirasi: Yiiksolon temperaturlarda iizvi inqridientlorin deqradasiyasi naticasinda
friksion materiallarin siirtinmo amsalinin kaskin doyismaesi xarakterik haldir [3]. Aparilmis TGA
analizlori niimunolorin deqradisiya xiisusiyyatlorini miioyyon etmoyo komok etmisdir.
Kompozitlorin termiki foaliyystini daha yaxsi qiymotlondire bilmok U¢lin mihim temperatur
doyisiklorinin baglama vo bitmasing uygun olaraq grafik ti¢ moarhaloys boliinmiisdiir (sok.2).
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Sakil 2: TGA sinaginin naticasi.
Deqradasiya hesabina maraq doguran dayisiklor 2-ci morhslads bas verdiyi ligiin asas digqat mahz
o hissaya ayrilmigdir. Uzvi elementlorin oksigen miihitinds deqradisiya ugrama temperaturuna

osason ¢oki doyisiklori barado moalumat cod.1-do verilmisdir.

Cadval 1. Deqradasiya morhalasinds niimunalords bas veron termiki doyisikliklor

L Degradasiya temperaturu Coki itkisi
Hissaciklorin 6lgiisii
T1 (°C) T, (°C) m1 (%) m2 (%)
100 pm 332 646 4.77 29.55
<50um 337 642 3.26 24.82

(Tr-degradasiyanin baslama va To- bitma temperaturu, mi- degradasiyaya prosesinin baslangcinda vo my —
sonunda olan ¢aki itkisi)

Cadveldan goriindiiyli kimi hissaciklorinin dl¢iisii < 50um kompozitlordo deqradasiyaya baglama
vo bitmo temperaturlarina miivafiq olaraq ¢oki itkisi do asag1 olmusdur. Deqradasiyanin baglama
vo bitmo temperaturlart arasinda ciddi forq olmamasinin sobabi hor iki kompozitin eyni torkiba
malik olmasindadir. Deqradasiya morhalasindo kiitls itkisi faizlorinde forq olmasinin sabaobi iso
hissaciklarin dlgiistindon asili olmaqla yaranmig struktur forqi ilo olagoalidir. Coki itkisi hor iki
niimuna ti¢lin 2-ci morhalads, yoni deqradasiya prosesinin basladigi vo bitdiyi marholado yiiksok
olmusdur. 1-ci morholods nozora carpacaq c¢oki itkisi miioyyon edilmomisdir. Deqradasiya
temperaturunadok bu rogom 1-2% togkil etmisdir. Coki itkisi 3-cii morhoalodo iizvi komponentli
kompozisiya materiallarina aid olan xarakterik bir xlisusiyyst kimi 2-ci morholo ilo miiqayiso
asagl olsa da, eksperimentin sonuna kimi komponentlorin dekompozisiyasi naticosindo
niimunalorin ¢okisindo azalma asagi faizlo lakin todricon artan qanunauygunlugla davam
etdimisdir. 3-cli morhalonin sonunda ¢oki itkisi 100 um tigiin 32.86%, < 50um fi¢iin iso 29.63%
olmusdur.

Kigik ol¢iilii hissaciklorlo miiqayisodo boylik 6l¢iilii hissaciklorindon yaranmis struktur friksion
qatin formalagsmasin1 daha yaxsi tomin edo bilir. Belo ki, soth temperaturun artmasi naticosindo
fenol-formaldehidin yumsalmasi bas verir vo hom do daxili struktur olagolorini itirirarok
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komiirlosmoys moruz qalir. Bu zaman digor torkib fenol-formaldehidin tikicilik (slagolondirici)
funksiyasindan yayimnan digor komponentlori sixilaraq sotho ¢ixmaga baslayirlar ki, bu da 6z
novbosinds friksion qati formalagsdirmis olur [4]. Aydindir ki, friksion qati formalasdiricaq saho
no godar boyiik olarsa, yeni qatin tosiri do o qodar effektiv olacaqdir. Mahz bu sobadon 100 pm
niimunosindo har iki halda, ham 100N vo 500N yiiklo aparilmis sinaqlarda friksion stabillik
yliksak olmusdur (Cad.2).

Cadval 2. Materiallarin stirtinma xassalari.

) Siirtimma amsali (Horta) Friksion stabillik (%)
Niimunolor
100N 500N 100N 500N
100 pm 0,36 0.39 87,5 90.2
< 50um 0,34 0.43 86,9 85.8

Sixliq 6lgmalari 100 um kompozitinin daha yuxari sixliq aldigint géstormisdir (Sok.3a). Sixligin <
50um niimunasindo asagi olmasinin sababi hissociklorin Olgiisii ilo olagodardir. Lakin barklik
gostariciloring goldikde < 50um kompoziti daha yiiksok olmusdur (Sok.3b).

44.3 44.2 23
442 2.247
' 2.25
44.1 "
@ 44 E 2.2
= 439 g 215
= 438 43.7 z 2.099
@ 437 z 21
436
2.05
43.4 2
100 um < 50um 100 um < 50um
a) b)

Sokil 3: Niimunalarin a) sixliq va b) barklik gostaricilorinin miiqayisosi.

Mosamolor friksion materiallarin mexaniki vo termiki xassaloring ciddi tosir gostorir [S5]. Sok.3-do
plastifikatorla vo plastifikatorsuz hazirlanmis nlimunslorin mesamolik faizlori miiqayisali
verilmigdir. Qrafiko nozor yetirsok, kicik Ol¢iilii hissociklorlo hazirlanmig kompozitlordo
masamolik bdyiik Olciilii hissaciklorlo hazirlanmis niimunslordon yiiksok oldugunu gormiis
gormok olariq. Bunun asas sobabi < 50pum niimunalords sixligin asagi olmasidir (sok.3 a).
Qrafikdon goriindiiyii kimi plastifikatorun totbiq edilmosi sixligin artmasina kdmok etmisdir. Belo
ki, plastifikator gatilmig 100 pm kompozitindo mosamolik demok olar 0-a barobor soviyyado
olmusdur (Sak.4).
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0.0055
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W Plastifikatorsuz Plastifikatorlu

Sakil 4: Plastikatorlu va plastifikatorsuz niimunslorde mosamaliyin forqi.

Masamoliyin miqdar1 < 50um kompozitindo 100 pm ilo miigayisdo ¢ox olsa da, natico etibarilo
timumlikds biitiin niimunslordo mosamalik ¢ox asagi saviyyade olmusdur ki, bunu da friksion
materiallar liclin qonastboxs hesab etmok olar.

Notica: Eskperimentlorin naticolori < 50pum kompozitinin sixliginin 100 pm kompozitindon
6.59% asag1 olmasini miioyyon etmisdir. Buna baxmayaraq < 50um kompozitinin borkliyi daha
yiiksok olmugdur. Xatti yeyilms ilo yanasi imumilikde yeyilma intensivliyi < 50um niimunasinda
asagl olmugdur. Orta siirtiinme amsali < 50um hor iki yiik (100N, 500N) rejimlori tiglin yliksok
olsa da, silirtlinmo stabilliyi hor iki hal ii¢iin asag1 soviyyade olmusgdur. Stabilliyin pozulmasi forqi
0ziinli daha ¢ox 500N yiik rejiminds gostormisdir. Masamoliyin miqdar1 100 pm kompozitinds
miigaysido etibarilo ¢ox olmasi arzuolunan olmasa da, friksion materiallar liciin magbul hesab
olunur.
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TRIBOLOGICAL PROPERTIES BRAKE PAD MATERIALS
CONTAINING NANO/MICRO SIZED PARTICLES
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ABSTRACT

The brake system in a drilling rig is one of the main technical devices that determine the
efficiency and reliability of the drilling process. The tribotechnical property of braking
mechanisms is determined by the surface structure of the contact materials and the properties of
the brake pads at different temperature conditions. Recently, the demands placed on friction
materials have increased even more, and the problem of ensuring the safety and reliability of
tribotechnical systems has become urgent. Our research included the development and research of
new environmentally friendly brake lining materials for the braking system of drilling equipment.
In experimental studies, it is possible to study the effect of particle properties in different ways.
These studies are mainly carried out in two ways: either by changing the particle size of any of the
components included in the composition, or by changing the particle size of all the components.
In this study, it was compared with the condition of taking the same size of each of the particles
included in the composition. Composite materials made by 100 um and <50 um particles were
compared to study the changes in thermo-mechanical properties of materials depending on
particle size. The presented study is dedicated to the study of the physical and mechanical
properties of friction composition materials developed by traditional powder metallurgy methods.
In the experiments, friction and wear properties and physical properties of friction composite
specimens made from particles with sizes of 100 um and < 50 pm were comparatively studied.
Friction tests were carried out in 100 and 500 N contact pressure conditions on an MMW-1
vertical friction machine with a "pin-on-disc™ setup. The TGA Q50 thermogravimetric analyzer
was used to evaluate the thermal stability of materials in the interval up to 1000°C. The conducted
tests helped to study the degradation characteristics, friction and wear performance of the
composite materials.

Key words: brake pads, composite materials, friction and wear, plasticizers, degradation, porosity

TPUBOJIOTMYECKHUE CBOMCTBA MATEPHUAJIBI TOPMO3HBIX
KOJIOAOK, COAEP KAIIUME HAHO/MUKPO PASMEPHBIE YACTHUIIbI

®ukpat Ocyoos
Hayunslii coTpynnuk, Asepoaiixanckuii ['ocynapcrsennsiii Yauepcuter Hedru u [IpombliiuieHHOCTH.
E-mail: fikratyusub@gmail.com, https://orcid.org/0000-0002-2095-2469

PE3IOME

Topmo3Hast cuctema OypoBOW YCTaHOBKH SIBIISIETCS OJHMM M3 OCHOBHBIX TEXHHYECKUX
YCTPOUCTB,  ompeaensomux  APPEeKTUBHOCT W HAASKHOCTH  Mporecca  OypeHHs.
TpuboTexHrYeckre cBOWCTBA TOPMO3HBIX MEXaHHU3MOB OTIPEIENSIOTCS CTPYKTYPOil TOBEPXHOCTH
KOHTAKTHBIX MaTCpuaioB U CBOHCTBaAMU TOPMO3HBIX KOJIOJOK B PA3JIMYHBIX TEMIICPATYPHBIX
pexxumax. B mociennee BpeMs TpeOOBaHUS, PEAbIBIsAEMbIe K PPUKIITMOHHBIM MaTepuaiaMm, eile
Oosee BO3pOCTH, U mpodiieMa obecrieueHrss OE30MaCHOCTH W HAJIKHOCTH TPUOOTEXHUUYECKHUX
CUCTEM CTaJla aKTyalbHOUM. Hamm uccrnenoBanus BKIIOYATU pa3paboOTKy U UCCIIEJOBAaHHE HOBBIX
HKOJIOTMYECKH YHCTBIX MAaTEepHaOB TOPMO3HBIX HAKIAJIOK I TOPMO3HOM cucTeMbl OypoBOil
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TEXHUKU. B sKCHepHMEHTaNbHBIX MCCIEIOBAHUAX MOXHO M3YUYUTh BIIMSHHUE CBOMCTB YacTHIL
pa3HbIMH CIocoO0amMu. DTH HUCCIIEOBAHHUS B OCHOBHOM IPOBOJATCS JABYMs crocobamu: Ju0Oo
yTeM M3MEHEHHUS pa3Mepa 4acTHll JIIoOOro W3 KOMIIOHEHTOB, BXOJSIINX B COCTaB, JINOO MyTeM
M3MEHEHUsl pa3Mepa 4YacTUIl BCEX KOMIIOHEHTOB. B JaHHOM HccieoBaHUM €ro CpaBHUBAIU C
YCIIOBUEM B3ATHS OJIMHAKOBOIO pa3Mepa KakJOoW W3 YacTull, BXOJAMMX B cocTaB. C LEbIO
W3YUYEHUs W3MEHEHUs TEPMOMEXAaHWYECKMX CBOMCTB MATE€pUajIOB B 3aBUCUMOCTH OT pa3Mepa
YacTULl IPOBEJIEHO CpPaBHEHUE KOMIIO3ULIMOHHBIX MAaTEpHUAJIOB, W3TOTOBJIEHHBIX M3 YaCTHUI]
pasmepom 100 mxm 1 <50 mxmM. [IpencraBieHHoe uccie0BaHUE MTOCBSIICHO U3YYCHHIO (PU3UKO-
MEXaHUYECKUX CBOMCTB (PPUKIMOHHBIX KOMITO3UIIMOHHBIX MAaTEepUalIoB, pa3pabOoTaHHBIX
TpPaZMLIMOHHBIMU METOAAMU IOPOIIKOBOM MeTaulypruu. B skcrnepumeHTax ObUIM IIPOBEIECHBI
CPaBHHUTEIbHBIC UCCIIEIOBAaHUS (PUKIIMOHHBIX U U3HOCOCTOMKUX CBOMCTB U (PU3UUECKUX CBOMCTB
(PUKIMOHHBIX KOMITO3UIIMOHHBIX 00Pa3I0OB, U3TOTOBIECHHBIX M3 YacTHil pazmepoM 100 Mkm u <
50 Mkm. McnplTaHus Ha TpEHUE MPOBOJMUIIMCH B YCIOBUSAX KOHTakTHOro nasieHus 100 u 500 H
Ha BepTUKaIbHOM MammHe TpeHus MMB-1 ¢ ycraHoBkoil  «wuTelpp-auck». Ha
TepMorpaBuMerpuueckoM aHanuzarope TGA Q50 oneHuBanM TEPMHUYECKYHO CTaOWUIBLHOCTH
matepuaioB B wuHTepBaie 10 1000°C. IlpoBeneHHble UCHBITAHUS MO3BOJIMIM H3YyYUTh
JIerpaJalliOHHbIE XapaKTEPUCTUKU, XAPAKTEPUCTUKU TPEHUS M H3HOCA KOMITO3UIIMOHHBIX
MaTepuasoB.

KuiroueBble ci10Ba: TOPMO3HBIE KOJOJIKH, KOMIIO3WLIMOHHBIE MaTepHallbl, TPEHHE M H3HOC,
TUTACTH(HUKATOPBI, AeTPaTalns, TOPUCTOCTb.
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PE3IOME

HPCHHO)KCH MCTOJ OIpPCACIICHHUA YHCICHHBIX BCIMYWH nokazaTeliei HaACKHOCTHU (bOHTaHHI)IX
apMaTyp M UX COCTaBHBIX 4acTeif, B 3aBUCHUMOCTH OT TEXHOJIOTMYECKHX MPOLECCOB,
BHIMIOJIHEHHBIX B pa3WyHbIX HedrerazonoObiBatonmx paiioHax. [lomydensr Qopmysl,
SIBJISIOIINECS] YHUBEPCAIBHBIMU, C MOMOIIBI0 KOTOPBIX MOXET OBITh ONPEICICHO MUHUMAIbHOEC
KOJIMYCCTBO HHKIIOB OTKPBLITUA-3aKPBITUA 3aABHKCK q)OHTaHHI)IX apMatyp B TCUCHHUH Troaa
paboThl Ha CKBaXKHHE, JI0 KAIMTAJIbHOTO PEMOHTA, B TCUYCHUE CPOKa CIIyKObl. BBeIeHO MOHSATHE
KodpdunrenTa O6e30MacHON HapaOOTKU Al BO3MOXKHOCTH ONpeAeTeHUs: pecypca (OHTAHHON
apMaTyphbl M €€ COCTaBHBIX YacTell Ha Pa3IMYHbIX CTAIUSIX CO3JaHUS U IKCILTyaTalllH.
KaioueBbie ciioBa: GOHTaHHBIN apMaTyp, 33/IBUKKA, KAITUTAILHOIO PEMOHT, CPOK CITYKOBI.

[Ipu coBpeMeHHOW opraHuzanud padOT MO OOECHEYSHHUIO HAJACKHOCTH MAIIMHOCTPOUTEIbHON
IIPOAYKIMH, HAAEKHOCTh JOJDKHA 3aKJIaJbIBATBCA CO CTAaJUM HAyYHO-HCCIENOBATEIbCKUX U
ONBITHO  KOHCTPYKTOPCKMX  paboT, oOecneuyuBaTbCcsi TMPU  CEPUHHOM  IMPOU3BOJCTBE,
MOJITBEPKIATHCS U PEATU30BbIBATHCS B OKCILTyaTallUH.

OT0 ycioBue 0cOOEHHO JOJIKHO COOMIOAATHCS AJISl TAKUX BUJOB 000pYIOBaHMs, Kak (poHTaHHAs
apMarypa, OTKa3 KOTOpOM B JKCIUIyaTalliM HE TOJIBKO YXYZIIAeT TEXHHUKO-DKOHOMHMUYECKHE
nokasareiau J00bluM HePTH, HO MOXKET IPUBECTH K CIOXKHOW aBapuM U 3arps3HEHUIO
okpyxatomierd cpenasl (2). ITockoibKy OCHOBHBIM 3J€EMEHTOM (OHTAHHBIX apMaTyp SBISETCS
3aJIBUKKH, PACCMOTPUM KaKMMH CBOMCTBAMHU M IIOKa3aTeNsIMU HAJEXKHOCTH OHU JOJKHBI
o0anars.

B kaprax TEXHHYECKOro YpPOBHS M KaueCTBO CEPUHHO BBIMYCKAEMbIX 3a/IBUJKEK OCHOBHBIMU
HOPMHPYEMBIMU TI0Ka3aTENIIMU HAJEKHOCTH, KaK IMpaBHJa SBISIOTCS: CpeIHss HapaboTKa Ha
OTKa3 U YCTaHOBJICHHAas Oe30TKa3Has HapaOOTKa, BBIPAKEHHbIE B yYacaX M LHMKIAX, a TaKkKe
MIOJTHOE YCTaHOBJIEHHE CPOK CITYXObI- B TO/1aX.

3aBKKHM BXOJISIINE B KOMIUIEKT (DOHTAHHBIX apMaTyp JOJKHBI COXPaHUTh pabOTOCIOCOOHOE
COCTOSIHUE B TEYEHHME HEKOTOPOIO BpPEMEHM U M3TOTOBHUTENb JOJDKEH TapaHTHpPOBATh
MUHUMAaJIbHOE 3Ha4YeHHe HapaOOTKH, OOecHeurBaoliell IKOHOMUYECKYIO I1eJ1ecO00pa3HOCTh
SKCIUTyaTalui (POHTAHHON apMaTypbl, 3aBI)KKA JIOJDKHA 00JIaaTh CBOMCTBaMHU OE30MAaCHOCTH,
MOKa3aTeIsIMU KOTOPOW JTOJKHBI ObITh yCTaHOBIIEHHasi Oe30TKazHasg HapaboTka (Ty) u cpeanss
HapaboTka Ha oTka3 (To), U JOATrOBEYHOCTH, MOKA3aTeIeM KOTOPOH JTOJKEH OBITh CPelHUM CPOK
ciyx051 (Tcp).
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[TockonbKy B SKCIUTyaTallud, KakK IMPABWIIO, MPOW3BOAMTCS 3aMEHa 3aJBHXKKH B cOope, TO
10Ka3aTeab PEMOHTOIPUIOJHOCTH HE JIOJKEH OTHOCHUTBHCS K OCHOBHBIM IOKA3aTessIM, XOTS 3TO
CBOWCTBO HA/IKHOCTH UMEET HEMAJIOBAYKHOE 3HAUCHHE.

OTtka3 perynupyemoro japocceis U (OHTaHHOM apMaTypbl NPUBOIUT K HEOOXOAUMOCTH
OCTAQaHOBKHM M TPOCTOI0 CKBA)XMHBI, a, CJEIOBATEIbHO, M CHI)KEHHUIO J00bIYM HePTH U Ta3a,
HO3TOMY [UuIi 3TOr0 00OpYJOBaHMsS CBOMCTBO PEMOHTONPUIOAHOCTH CIEAYeT CUYMTaTh
OTIPEeNeNIAIONINM, a TIOKa3aTesJeM JODKHO ObIThb Bpems BoccraHoBieHus (3). I[lpu stom
nokasarean Oe30TKa3HOCTH PEryJMpyeMoro U  HEperyJaupyeMoro Jpocceieil  JOJIAKHbI
BBIPA)KaThCsl B 00bEMax MPOXOJIAIIEr0 Yepe3 HUX CKBAKUHHOIO MPOTYKTA.

[Tokazatens HapaOOTKM Ha OTKa3 B dYacaxX, HCIOJb3YyEeMbIi B HACTOSIIEE BpeMs B KapTax
TEXHUYECKOIO YPOBHS M KauecTBa, KaK OCHOBHOM, HE XapakTepusyeT Oe30TKa3HOCTb HH
3aJBMKKH, HH  (OHTAHHOH  apMarypel, TIOCKOJIBKY aHaIUW3  OOmMHUpHOrO  00BEMA
9KCIUTyaTallMOHHBIX JAaHHBIX IOKa3bIBA€T, YTO OIPEICNISIOUIMM B BO3HMKHOBEHMM OTKa30B B
NPSMOTOYHBIX 3aJBMKKAX SIBIISIIOTCS ONEPALMU MX OTKPBITHS, a HE BPEMs, B TEUCHUU KOTOPOTO
3aJIBIDKKA WM (DOHTAHHAs apMaTypa HaXOAATCS Ha CKBAXKHHE.

[IpencraBnsier nHTEpEC OMpeAeTICHUS MUHHMAJIBHOTO KOJHYECTBA IUKIOB OTKPBITHS-3aKPBITHS
BBINOJIHAEMBIX 3aJBUKKOW JI0 KamUTAJbHOIO PEMOHTa M JO CHHCcaHus. Apmarypa Jajs
(oHTaHHBIX HE(TAHBIX U Ta30BBIX CKBAKUH IpeIHA3HAUYEHA Il TEPMETH3AINH YCThs, KOHTPOJIS
U pEryJMpoBaHMs peXuMa 3KCIUTyaTallid, a TaKKe JJs MPOBEICHUS pPAda TEXHOJIOTMYECKUX
onepanwii (5).

M3yueHne TEXHOJIOIMYECKHX IPOLECCOB, KOTOPHIE BBIMOJHSIOTCS B (DOHTAHHBIX CKBaXMHAX B
TEYEHUE TOfa, TMO3BOJIMJIO YCTAHOBUTH KOJMYECTBO OIEPAIHiA, BBIIOJHIEMOE 3aJBH)KKAMHU
(oHTaHHOI apMaTyphl IIPU CIEAYIOLUIMX OCHOBHBIX BHIaX paldoT:

1. F'maponuHaMuyYecKie METOBI HCCIIEIOBAHNS, BKIFOYAIOIIHE:

- UCCIIEIOBAaHNE CKBAXKHHBI IPH YCTAHOBUBILUXCS PEXKUMAX pabOThI;

- HWCCIIEZIOBaHWE CKBOKWHBI TPU HEYCTAHOBUBIIMXCS PEKAMAX WIH CO CHSATHEM KPHUBBIX
U3MEHEeHHMs JlaBlieHHs Ha 3a00¢;

- UCCIIE/IOBAaHHNE CKBAXMHBI Ha B3aUMOJICHCTBHE;

- onpeiernieHne npoduis MpUToOKa (pacxoa) U MapamMeTpoB O pa3ieny IJiacTa;

- KOHTPOJIb 32 TeKYyIeH He(hTeHACHIIIEHHOCTHIO IJIacTa MPU BHITECHEHUH He()TH BOJOH.

2. TepMoaHAMHUYECKHE METOJIbl UCCIIE0BaHMs, BKIIOYAIOIIUE ONpeeNeH s Mpoduis MpUToKa
He(TH U rasa 1o pa3pesy IjiacTa ¢ IOMOIIbIO KaTOpUMeTpuiecKkoro a¢dekra.

C yderoM  BBINOJHAEMBIX TEXHOJOTMUECKHMX  IIPOLIECCOB, B  KOTOPBIX MPUHUMAET
HETOCPEJCTBEHHOE ydYacThe (OHTaHHAs apMaTypa, MHHUMAIbHOE KOJHYECTBO ITUKJIOB
BBITOJIHSETCS O/THOM 3aJBM)KKON B TEUEHHUHU T'0/1a M MOXKET OBITh ONpeiesieHo 1o popmyiie:

0, = K Y, I; 1, @)

I'ne K- koo punmeHt pesepna, yuuThIBAIOIINI HEMTPEIBUIEHHOE KOJMYECTBO IIMKJIOB OTKPBITHSI-
3aKpbITUSA 3a0BUKKU. Pexomenayercsa npuaumars K=1,5...2.0;

II; -KomMYecTBO IMKIOB, BBIMONHIEMBIX 3a/BHKKONH PH  Pa3iMYHBIX TEXHOJOTHYCCKHX
IpolLeccax, pexuMax U METOJaxX UCCIEI0BaHUS CKBAXKUHBI;

IT; - KOJIMYECTBO ITOBTOPSIIOLIMXCS ONEpPAllMd INPU KaXKIOM TEXHOJOTHMYECKOM IpOLECCe,
pexXUMe, METOJIE UCCIIEAOBAHUS.
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[IpemioskenHast opmysa SBISETCS YHHUBEPCATbHOU, MOCKOJIBKY 1O HEH MOTYT ONpEeAeNsaTCs, KaK
CpeIHUE JTaHHBIC JJI1 KaXJO0ro THMa pa3Mepa (OHTaHHBIX apMmaryp B HedTenoOblye, TaKk U IO
OTJEIBHBIM paliOHaM JKCIUIyaTalluM IIyTEM [PUPABHUBAHUSA HYJIO TE€X 3HAYCHUH, KOTOPBIC B
pacyeTHOM paliOHE HE MPUMEHSIOTCA.

JIJ1s1 OpUEHTHPOBOYHBIX PACUETOB KOJIMYECTBO ITOBTOPSIOLIMXCS ONIEpaluil IIPU Pa3HbIX PEKUMaX
MOJKET ObITh MpUHATA TOCcTOSIHHBIMU [1j=3.

Toraa ¢popmyia (1) B ynpoLieHHOM BHJIE MOXKET OBbITh IPE/ICTABIICHA!

]—l _3KZ 1]—11! (2)

ITpu 3TOM pacxoxIeHHe MeXy JaHHBIMM, [TOJYYEHHBIMH IIpHU pacuere 1o ¢Gopmysam 1 u 2 He
npesbiaer 10%.

KonndecTBO HUKIIOB, BBIMONHSAEMBIX 33aJBM)KKOM OT Hadalla JKCIUTyaTallMd A0 KamUTaIbHOTO
PEMOHTA WJIM J0 OIUCAHUS MOXKET ObITh OIPEENICHO 0 GhopMyie:

I'e — cpok ciy»KObI 3aIBUKKH 10 KaIMUTAILHOTO PEMOHTA HJTU JI0 CITUCAHUS.

ITockonbKy (oOHTaHHBIE apMaTypbl HCIOJB3YEeTCS B PE3KO OTIMYAIOMIMXCS ApPYr OT Jpyra
OKCIUTyaTallMOHHBIX YCIOBUSX (COCTaB Cpeabl, TeMIepaTypa), B IENAX SKOHOMHUHU CpE/CTB,
11eJ1ec000pa3HO yCTaHOBUTH UG EepeHIUPOBaHHbIE [TOKA3aTeNd HaJAEeKHOCTH, NPHUBEJICHHbIE B
TaOIUIIE [T PA3IMYHBIX HCIIOJTHEHUN ¥ TUIIOpa3MepoB (DOHTAHHBIX apMaryp.

JU1s BO3MOXKHOCTH ONpefeseHus pecypca (OHTAaHHOM apMaTypbl M €€ COCTaBHBIX dacTeil Ha
Pa3NMYHBIX CTAAMSX CO3/IaHUS U AKCIUTyaTalllH, IIeJIecO00pa3sHo BBECTH MOHATHS Kod(duumeHTa
6e3omacHoil HapaOOTKHU, BBIPAYKAEMOT'O OTHOIIEHUEM:

I'te cooTBETCTBEHHO (DaKTUYECKOE U PACYETHOE KOJINYECTBO LIUKJIIOB.

[Ipenyiaraemelii  KOA(QQGHUIMEHT HMEET Ba)KHOE IPAKTHUYECKOE 3HAYEHHUE, IOCKOJIBbKY C €ro
MOMOIIIEI0 MOXKHO TaK)X€ ONPEICITUTh CTEIEHb PabOTOCIIOCOOHOCTH 3a/IBHKEK, HAXOJSIIMXCS B
HKCIUTyaTaluH.

BriBoabI

1. CocraBHble CBOWCTBAa M MOKa3aTeIW HAAECKHOCTH (DOHTAHHBIX apMaTyp M HUX COCTABHBIX
9acTeil, IPUBOJMMBIE B HACTOSINEE BPEMsl B KapTaX TEXHHUYECKOTO YPOBHS, HE COOTBETCTBYIOT
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FONTAN ARMATURLARININ LAYTHOLONDIRILMOSI VO ISTISMARI
ZAMANI TORKIB HISSOLORININ XASSOLORININ VO DAVAMLILIQ
GOSTORICILORININ TOYIN EDILMOSIi METODU
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XULASO

Miixtalif neft vo qaz hasilati sahslorinds aparilan texnoloji proseslordon asili olaraq fontan
armaturlarinin vo onlarin torkib hissolorinin davamliliq gostaricilorinin adodi qiymatlorinin
miioyyon edilmasi metodu toklif edilmisdir. Universal diisturlar sldo edilmisdir, onlarin koémayi
ilo bir quyuda istismar ili arzindo, ssasli tomirdon avval, xidmat ili oarzindo fontan armaturlarinin
klapanlarinin minimum agilib-baglanma ddvrlarini miisyyan etmak olar. Fontan armaturlarinin vo
onun torkibinin yaradilmasinin vo istismarimin miixtolif morhalolorindo xidmot miiddstini
miloyyon etmoys imkan vermoak {i¢iin tohliikosiz is vaxti omsali toqdim edilmisdir.

Acgar sozlar: fontan armaturu, klapan, asasli tomir, xidmat miiddati.

METHOD FOR DETERMINING COMPOSITE PROPERTIES AND
RELIABILITY INDICATORS IN DESIGN AND OPERATION
FOUNTAIN FITTINGS
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ABSTRACT

A method is proposed for determining the numerical values of the reliability indicators of X-mas
trees and their components, depending on the technological processes performed in various oil
and gas producing regions. Formulas are obtained that are universal, with the help of which the
minimum number of opening-closing cycles of X-mas tree valves can be determined during the
year of operation at the well, before the overhaul, during the service life. The concept of a safe
operating time coefficient has been introduced for the possibility of determining the resource of
X-mas trees and its components at various stages of creation and operation.

Keywords: Christmas trees, valve, overhaul, service life.




ISSN: 2663-8770, E-ISSN: 2733-2055

I:TM

DOI: 10.36962/ETM17052023-47
PROCESSING OF WELLHEAD CHRISTMAS TREES PIPE HEADER

Viisalo Hiiseynova®, Ruzi Hacryev?

1Dosent, department of "Industrial Machines", Azerbaijan State Oil and Industry University, Ph.D. in Technical
Sciences, Azerbaijan. E-mail: vh74@mail.ru

2Graduate student, Azerbaijan State Oil and Industry University, Azerbaijan. E-mail: haciyev.ruzi2001@gmail.com

ABSTRACT

In this study, the components of the tubing head of the Wellhead Christmas tree are classified.
Information on how to install the tubing head to the Christmas tree (oil and gas) is also provided.
The tested tubing head ensures the passage of liquid or gas into the spaces between the tubes.
They have to control the pressure and conduct the necessary well studies. The tubing header seals
and hangs the riser columns, which is especially effective when inserting concentric or parallel
columns into the well. As a result of the conducted studies, the tubing head fully controls the flow
of the technological liquid. Tubing headers to perform these processes should be manufactured
according to the working pressure requirements between 14 and 105 MPa. Using a tubing head,
you can connect different numbers of pipelines, as well as control the distribution of the medium
flow in the circular zone of the valve. Of the cost-effective methods we have mentioned one is
connected to the upper flange of the pipeline column header with a lower mounting fixing
component. The design of the tubing head is completed by threaded holes in the body through
which you can quickly replace the side valves in the head tube. The tubing head is designed to
stop one or more rows of riser (pump and compressor) tubes and is used to perform technological
operations during the development, operation and repair of wells. The top of the tubing at the
wellhead is screwed into the tubing cap of the Christmas tree (oil and gas). Once installed at the
wellhead, the Christmas tree (oil and gas) tubing header is compressed to the allowable pressure
for pressure testing the production casing. Tubing head design and strength characteristics are
shown in this figure: a) working pressure (7, 14.21, 35, 70 and 105 MPa), b) numbers of pipes
lowered into the well (one and two concentric rows of pipes), ¢) constructions of locking devices
(valves and taps) dimensions of the flow section along the trunk (50... 150 mm) and side branches
(50... 100 mm). The tubing head holds and takes over the pressure generated between the tubes
and can be prohibitive, which is quite dangerous for people's lives and health.

Keywords: Christmas tree (oil and gas), tubing header, pressure, flow, wellhead, test, well.

Introduction

Christmas trees (oil and gas) are engineered to airtightly seal the wellhead, oversee and govern
well operation parameters, guide the well's product flow to the oil and gas collection point, and
also fully block or cease well production. The Wellhead Christmas tree comprises a tubing head
and a Christmas tree (oil and gas) and is affixed to the upper flange of the belt head. The pipe
head is devised to suspend the pump-compressor pipeline, seal and manage the gap between the
elevator pipeline and operational pipelines, and conduct technological operations during well
acquisition, operation, and maintenance.
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Figure 1: Parts that connect to the tubing head.

Comprises a casing (1) with a tubing head receptacle, where a tubing holder (2) is positioned with
an axial aperture (3) to (4) for pipeline installation. The outer cylindrical surface of the tubing
holder (2) features a collar (5). The elastic sealing component (6) takes the form of a truncated
cone and is affixed to the outer cylindrical surface of the tubing holder (2) with the larger base
facing upward, with an outer diameter exceeding that of the tubing holder's (2) cylindrical surface.
The elastic sealing element (6) engages with the mounted body (1) and the pressure ring (7) with
restricted axial movement. On the lower section of the tubing holder's (2) outer cylindrical
surface, there's a groove for a compression ring (8). The tubing holder (2) is secured to the body
(1) using securing bolts (9). The utilization of a tubing head significantly reduces the duration
needed for pressure testing by eliminating the necessity to pack and unpack the wellhead packer,
consequently diminishing overall repair duration. The suggested design of the pipe head ensures
dependable wellbore stability across a wide spectrum of head seat sizes, thereby enhancing its
technological capabilities.

Types of tubing heads:

Type | - tubing header with counter tube suspension with control channels and double tube seal;
Type Il - tubing header with direct tubing hanger and pipe sealing through a replaceable sleeve;
Type |1l - tubing header without tubing hanger and Parker’s type tubing seal;

Type IV - tubing header without tubing hanger and tubing seal.
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Type 1 Type 2 Type 4

Figure 2: Classification of tubing head.
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Design features and benefits:

Heading cases are cast or forged from materials. Top and bottom joints (body flanges). Lateral
(outlet) flange connections with tapered threads. 1 %2" per GOST 6111-52 and NK-60, NK-73 per
GOST 633-80 for pressures up to 10,000 psi (70 MPa) and 2" HP VR cylindrical thread for
pressures up to 15,000 psi, plug when replacing valves for installation, five variants of tube
hangers ensure reliable fastening of domestic and foreign production elevator tubes. Four options
for secondary sealing of the technical column.

Figure 3: Pipe heads with pipe holder for ESP (electric submersible pump) manufacturing.

PURPOSE

Tubing heads equipped with a tubing holder are employed in ESP-driven production, offering the
most secure approach for this mining method. The tubing is hung within a threaded eccentric
tubing holder. To access the electrical cable of the ESP, both cable penetrators and initial cable
seals can be utilized.

MAIN ADVANTAGES:

The secure installation via the preventer enables enhanced safety during work by placing a non-
return valve in the tubing holder before removing the preventer. Inserting a non-return valve in
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the tubing holder permits the replacement of the tree's main valve under pressure without shutting
down the well with saline solution. Control lines can be incorporated. The utilization of swivel
joints in the adapter streamlines the precise assembly of fittings on-site, while the use of original
cable seals can significantly reduce installation time and enhance the reliability and safety of
operations, ensuring the minimal diameter of the upper flange of the tubing head and the
deployment of compact guards for operations.

Figure 4: Some problems that arise during the processing of the tubing head.

A utility model pertains to wellhead equipment designed for oil and gas production. A known
wellhead tubing header comprises a casing with lateral channels, an upper and lower flange, and a
pipe hanger equipped with a header tube connected to the upper flange 1. The tubing header is
affixed to the well casing's flange using a lower flange. The drawback of the existing tubing head
lies in its substantial size and metal consumption. The technical objective of the utility model is to
reduce metal consumption and dimensions of the tubing head while simplifying its installation
during well drilling. To address this issue, a casing with axial and lateral channels, an upper
flange, and a tubing hanger installed with a header tube on the upper flange of the casing is
introduced. In the wellhead's tubing head, the lower outlet of the axial channel of the casing is
threaded to attach the tubing head to the well-column head stem. The tubing head comprises a
body (1) with an axial channel (2) and side radial channels (3), to which side outlets (4) and (5).
can be connected or fitted with plugs. A tubing hanger (7) is positioned on the upper flange of the
housing (1) (6). The lower outlet of the axial channel (2) of the casing (1) is threaded (8) for
fastening the tubing head to the wellhead's thread (not displayed). When installing the tubing
hanger (7) on the body (1), a stack of pump and compressor tubes (not displayed) is hung from it
using a thread (9), with pipe fittings (10) installed on top.
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Figure 5: The main advantages of the fountain fitting indicate its manufacturing
quality during the processing of the tubing head.

Tubing heads are designed to hang tubing, tubes and monitor the pressure in the inter-tubing
space.

Special advantages:

» Body parts are made of forgings in full compliance with APl and GOST requirements for
materials

» Hangers can use both standard APl and GOST threads and threads made according to the
technical specifications of tube manufacturers

» All types of most commonly used tubing hangers and annulus seals are offered, including
metal-to-metal seals

P The tubing head adapter can be either screw or stud mounted

» When used in aggressive environments (corrosion and abrasive wear), tubing hangers can be
made with internal surface and stainless steel

» An extended warranty period of up to 20 years reduces overall production costs

» Many modern options can be used: valve extraction plugs (VR), check and two-way tubing
suspension valves, interface of control channels of underground safety valves and barrier lines,
clamping screws, test channels for compression.

The experimental part

The aim of the investigation is the tubing head, also known as the tubing head reel or tubing reel,
serves as a crucial mechanical component within the wellhead assembly. Typically situated at the
lower part of the wellhead, above the protective hanger and casing spool, the tubing header boasts
a contoured inner surface specially designed to accommodate a tubing hanger, which offers
support and sealing for the tubing. At the uppermost part of the wellhead assembly, there is what
is known as a Christmas tree, which is connected to the top of the tubing head through a specially
engineered head adapter. Typically, a tubing header is equipped with multiple openings for the
installation of gate valves and various other instruments. The wellhead functions as the surface
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termination structure for an underground crude oil well. This structure generally consists of two
main components: the tubing head and suspension section, as well as the Christmas tree. The
hanger section is created to provide support for the casing and tubing, block the wellbore during
construction, and uphold the Christmas tree during production. A Christmas tree is a complex
arrangement of valves, spools, and instruments, earning its name from its characteristic
disheveled, cruciform shape. Its primary purpose is to oversee and regulate the well and its
production during the production phase. In simpler terms, a tubing header is an integral wellhead
component that supports the tubing hanger and offers a means to attach the Christmas tree to the
wellhead. The provided tubing heads are manufactured in strict accordance with APl 6A
standards and can be utilized for both single and double completions. The tubing head serves as
the uppermost spool in the wellhead assembly, providing support and closure for the tube line.
The upper section features a flat-type bowl and a 45-degree load shoulder for supporting and
securing the pipeline with the aid of a tubing hanger. A complete set of locking screws is
available to securely fasten the tube hanger onto the head. A secondary seal is placed at the
bottom to isolate the production tubing and allow for wellhead seal inspections. Threaded or
welded tubing heads can be directly affixed to the production casing.

w.jg :& | 3: —1

Figure 6: Tubing head of pressure calculations.

The calculations will commence from the surface tubing head pressure, followed by determining
the bubble point pressure depth within the wellbore. Initially, the wellhead flow pressure will be
gauged under typical ESP oil well production conditions. Subsequently, in the second phase, the
wellhead butterfly valve will be sealed shut while the ESP continues to operate normally, and the
pressure build-up at the wellhead (with a minimum increase of 50 psi in pressure) will be
measured. The entire shutdown duration will be documented, and this duration is contingent on
the specific production conditions of the oil well, adhering to the maximum pressure limit for
pump shutdown.

Conclusions

The Christmas tree encompasses all the apparatus attached to the tubing head and the flange.
Tubing heads find primary applications in gas exploration and injection processes. This is because
natural gas typically has a lower relative density and pressure when compared to the high pressure
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and flow rate at the wellhead, making it susceptible to potential leaks. Additionally, natural gas
may contain corrosive elements such as H2S and CO2, necessitating stringent criteria for both
sealing capacity and the choice of sealing materials for the Christmas tree.

€202 S0 ANSSI (S0) LT JINNTOA

Figure 7: Tubing Head Cross-Tee
1) greasing valve, 2) bt seal ring, 3) tubing head cross tee, 4) tubing hanger, 5) set screw, 6) set
screw’s press cap, 7) filler, 8) filler’s spacer.

1. To suspend the tubing string.

2. To effectively seal the annular gap between the tubing and the casing.

3. To facilitate the connection between the casing head and the Christmas tree.

4. The two lateral ports on the tubing head cross-tee can be utilized for water injection and well
cleaning purposes.
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PE3IOME

OTOT TEKCT OMMCHIBaeT pa3dOpKy uacteld (POHTAHHOTO apMaTypHOro y3nma. Takke B HEM
COZIEpKUTCS MHPOPMALUS O TOM, KaK YCTAaHOBUTb apMaTypHbI y3en ¢onTaHa. IIpoBepeHHbII
O00opTOBOM y3en oOecneuyumBaeT TEPMETUYHOCTh MEXIy TpyOaMu JUIsi BOABI WM Ta3a |
KOHTPOJIMPYET JIaBJIECHUE, a TAaKKe IPOBOJAUT HEOOXOAMMBbIE TEXHMUYECKHE HCCIECI0BaHMS.
BopToBoil y3en yImIOTHSET TOJHUMAIONIMECS CTOJOBI, YTO OCOOCHHO BaKHO TPH BBEICHUU
KOHIIEHTPUUYECKUX WJIU MapajiesIbHbIX cTOJ00B B y3enl. IIpoBoaumMble ncciieoBaHus MO3BOJISIOT
MOJIHOCTBIO KOHTPOJUPOBATH TIOTOK TEXHOJIOTMYECKOW JKUAKOCTH depe3 OopToBoi y3em. Jlms
BBINOJIHEHUS 3TUX MPOLIECCOB OOPTOBBIE Y3JIbl IOJIKHBI ObITh H3TOTOBJIEHBI C Y4€TOM TPeOOBaHUI
pabGouero maBneHus B aumanazone ot 14 mo 105 Mlla. Mcmone3yss 60pTOBOI y3el, MOMXKHO
COEMHATH PA3IMYHOE KOJMYECTBO TPYOHBIX OTPE3KOB M KOHTPOJIMPOBATH pacHpeeieHUe OCH B
HeHTpaJIbHOW 30HE KiamaHa. OauH w3 5()()EKTUBHBIX METOJOB HM3JI0KEHHBIX SKOHOMHYHBIX
METO/IOB 3aBHCUT OT MOHT)KHOI'O KOMIIOHEHTa, 3aKpEIUIEHHOI'0 Ha BepxXHeM (QuiaHiie OOpTOBOI
roJOBKM TpyObl. J[M3ailH OOpTOBOI TOJIOBKM 3aBepLIaeTCs HATUYMEM pe3bOOBBIX OTBEPCTHIl B
KOpIlyce, 4yepe3 KOTOpble MOXHO OBICTPO 3aMEHHUTh OOKOBBbIE KJallaHbl Ha TJIaBHOH Tpyoe.
boproBass romoBka mnpeaHa3HaueHa Ui TOJJIEPKAHUST M OCTAaHOBKU HECKOJBKUX PSJIOB
MOJHUMAIONMXCS (HACOCHBIX M KOMIIPECCOPHBIX) TpyO B CTBOJE M HCHOJB3yeTCA IS
BBITIOJTHEHUS] TEXHOJIOTUYECKHUX OIEepaluil Mpu 3KCILTyaTaluy, oOCITyKUBAaHUU U PEMOHTE ILIaXT.
BepxHuuii koHen TpyObl, yCTaHOBJIEHHBIM B CKBR)XHUHE, 3aKPYyUYUBAECTCS B TOPJIOBUHY (POHTAHHOTO
apMmatypHoro ysina. lIlocie ycraHOBKM B CKBaXHMHY (DOHTAHHOTO apMaTypHOTO Yy3jia €ro
3aTATMBAIOT JI0 JIOMYCTHMMOTO MAABICHMs ISl NPOBEpKU JaBJIEHUs Kopmyca y3na. JuzaiH u
MIPOYHOCTHBIE XapaKTEPUCTUKH OOpPTOBOW TOJOBKH IPEACTaBICHBI CIEAYIOIIUM oOpa3oM: a)
pabouee nasnenue (7, 14,21,35,70 u 105 MIla), 6) konudecTBO TPyO, BBOAUMBIX B y3el (OJIUH
WIN JIBa KOHIEHTPHUUECKUX psna TpyO), B) pasMepbl KOHCTPYKIMA MOHTAXXHBIX YCTPOWCTB ISt
OCH TIOTOKa BJIOJIb KOpITyca (KJIamaHbl U KpaHbl) BJOJb KOpIyca (KJamaHbl M KpaHbl). bopToBas
roJOBKa COXpaHseT U MEepPeHOCUT JaBJIeHHe Mexay TpybamMu, U €€ HelpaBUIbHOE
(YHKIIMOHMPOBAHUE MOXKET OBITh YPE3BBIYAIHO OMACHBIM IS KU3HH U 30POBBS JIOJCH.
KuroueBsble ciioBa: oHTaHHast apmaTypa, 60pTOBasi roJIOBKa, AaBlIeHUE, TOPIOBHHA, TPyOa.

FONTAN ARMATURLARININ BORU BASLIGININ iSLONMOSI

Visals Hiseynoval, Ruzi Haciyev?

1Dosent, texnika elmlor namizadi, “Senaye masinlari” kafedrasi, Azarbaycan Dovlst Neft vo Senaye Universiteti,
Azorbaycan. E-mail: vh74@mail.ru

2Magistrant, Azarbaycan Dévlot Neft vo Sanaye Universiteti, Azorbaycan. E-mail: haciyev.ruzi2001@gmail.com
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Bu isdo fontan armaturunun boru bashiginin hissalori tasnif edilir. Fontan armaturunun boru
basligini neco qurasdirmaq barado malumat da verilir. Test edilmis boru basligi maye vo ya qazin
borular arasindaki bosluglara kegmasini tomin edir. Hom do tozyigs nazarat etmali va lazimi quyu
todgiqatlarin1 aparmalidirlar. Boru bashigi qaldirict siitunlart moéhiirlayir vo asir, bu, xiisusilo
konsentrik vo ya paralel siitunlarin quyuya daxil edilmasi zamani tasirli olur. Aparilan todgigatlar
naticasinds boru basligi texnoloji mayenin axinina tam nazarat edir. Bu proseslari yerino yetirmok
ticiin boru basliglar1 14 ilo 105 MPa arasinda is tozyiqi taloblorine uygun hazirlanmalidir. Bir boru
bashigindan istifado edorok, mixtalif sayda boru komorlarini birlogdira, hamginin valin dairavi
zonasinda orta axinin paylanmasini idara eds bilarsiniz. Qeyd etdiyimiz sorfoli Gsullardan biri
boru kemorinin siitun bagliginin yuxari flansina asagi montaj fiksasiya komponenti ilo baglhdir.
Boru bagliginin dizayn1 gévdadaki yivli desiklorlo tamamlanir, bunun vasitasilo bas borusundaki
yan klapanlari tez bir zamanda ovaz eds bilarsiniz. Boru basligi bir vo ya bir negs sira qaldirici
(nasos va kompressor) borularini dayandirmagq tigiin nazards tutulmusdur vo quyularin islonmasi,
istismar1 vo tomiri zamani texnoloji amoliyyatlar1 yerina yetirmoak Ugln istifado olunur. Quyu
agzindaki borunun istii fontan armaturunun boru gapagma vidalanir. Quyu agzinda
quragdirildigdan sonra fontan armaturunun boru bashigr hasilat korpusunun tozyigini yoxlamaq
Ucun icaza verilon tozyige gadar sixilir. Boru bashiginin dizayni va méhkamlik xutsusiyystlari bu
sokilda gOstorilmisdir: a) isci tozyiqi (7, 14.21, 35, 70 vo 105 MPa), b) quyuya endirilon borularin
say1 (bir vo iki konsentrik boru sirasi), ¢) gévds (50... 150 mm) va yan budaglar (50... 100 mm)
boyunca axin hissasinin baglama qurgularinin konstruksiyalart (klapanlar vo kranlar) olgulori.
Boru baslig1 borular arasinda yaranan tozyiqi saxlayir vo 6z zarins gotlrir vo qadaganedici ola
bilor ki, bu da insanlarin hoyati vo saglamligi tigiin olduqca tohlikalidir.

Acar sozlar: fontan armaturu,boru basligi,tozyiq,quyu agzi,boru.
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IMAGES PROCESSING TECHNIQUES FOR INNER
SURFACE OF THE PIPES

Ellada Ibragimova?, Selcan Seferova?®
Teacher, Azerbaijan State Oil and Industry University, Azerbaijan. E-mail: elladi@inbox.ru
2Master, Azerbaijan State Oil and Industry University, Azerbaijan.

ABSTRACT

During the conveyance of oil and gas, as a result of environmental factors, pressure fluctuations, and
varying temperatures, the pipes sustain damage due to the occurrence of fractures, erosion, and internal
corrosion.

To maintain the functionality of any pipeline, the pipes must be diagnosed frequently. The article provides
information about the current endoscopic diagnostic method. The steps of the automatic measurement
method are shown. So, usually the obtained crack images are visually read by the operator. Currently, it is
possible to detect pipe defects using computer vision methods obtained by the proposed method. Images
obtained during in-pipe diagnostics are read using the selected algorithm and Python program, and the
parameters of the cracks are determined.

KeywordS: crack detection, computer vision, image processing, , pipeline, diagnostic of pipe, algorithm.

Introduction. Leaks and spills may occur during the operation of the oil and gas pipe. Most often it is
happens due to defects of different nature. We are talking, first of all, about defects in the pipes
themselves, which were allowed during the manufacture of pipes. Defect control begins with quality
inspection of the supplied metal, in particular, metal sheet. These sheets shall be checked for hidden
defects with using a special device. The quality of the weld is checked when pipes are being welded from
steel sheet. Pipe welded joints must be as strong as the metal of the pipe itself. Additionally, they go
through a strict inspection to remove untested spots, fractures, voids, and shells. Currently, the procedure
for non-destructive detection of defects during the manufacturing process pipes and pipeline installation
are quite well studied and technologically debugged. This is because a wealth of information on the
properties of metals and welds generated under various circumstances has been gathered up to this point.
This improves job efficiency by giving you the ability to manage the flow and spot errors. Experience
shows that the identification of hidden defects in the process of manufacturing and construction the
pipeline brings incomparably less costs than the fight against the consequences of accidents, caused by
missed defects after years.

Currently on many industrial enterprises in the process of visual inspection of the internal surface of pipe
operators are involved. Therefore, subjectivity is present in the control outcomes, which also heavily rely
on the operator's skill, weariness, and physiological characteristics. As a consequence, automating visual
control is necessary in order to eliminate subject objectivity. In conditions of subjectivity of visual control,
the risk factor is the human factor, which will be eliminated by automation of the control operation. In
addition, automation of visual control will open possibility to include this operation in the automated
control system technological processes, which will improve quality and reduce scrap. Prospects for
identifying defects are associated with the automation of the control process, and therefore, the
standardization of this process. A major issue is consequently the automation of visual control of the inner
surface of the pipes [1, 2, 3].

The purpose of this article is to review the existing methods for processing the image the inner surface of
the pipes of small diameters and the proposal of the new algorithm defects.

Surface quality control methods:
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The quality of the surface of the product is one of the important characteristics and can carried out in the
following methods: visually, using profilometers, using special optical means. The quality of the surface
roughness is first assessed, and cracks, chips, etc. are discovered. The results of these studies choose
products using software

recognition of defects. The operator can scan the surface, visually observe and evaluate the size of the
defect, make measurements in the dialog mode, make a printout results, etc. Apply the “light section”
method, using a bundle of lights, apply methods of holographic interface control quality control of the
surface of sheet steel it is especially relevant in the manufacture of rental with a polymer coating and
consists in detection and classification of surface defects and in the assessment of the roughness of the
metal [4, 5, 6]. In order to create illumination devices for visual surface control while a strip is moving at a
fast speed and to build automatic control and classification systems, methods of defectoscopy of pipe and
strips are developed. Consider the diagram of the software part of the automated Visual inspection systems
of the inner surface of the pipes, presented in Fig. 1. According to research, the information is transmitted
from the object of control to the operator. In our case, the object of control is a small diameter pipe.
Further, this image is fed to the image processing unit that performs certain operations over it, such as the
search for defects. The following information is collected as a consequence of the operation of detecting
defects by the fact of the presence/absence defect, the position of the defect, and its kind. The operator's
screen then displays the outcomes of all these data transfers to the marriage withdrawal block, which is the
last link in this chain. Thus, as a result of passage through the system, information is transformed from the
image of the inner surface to the data on the presence and location of the defect.

Image proces-
Endoscope © Ssingunitand
defect search

Figure 1: Scheme of the software part of the automated system.

Processing images plays a key part in the automated system of visual control. The main task in the field of
image processing of the inner surface of the pipe is to increase the efficiency of recognition methods when
detecting defects in the inner surface of the pipes and improving the method of using the visual and
measuring method of control of the surface of the pipe, that are less expensive and have less of a human
factor impact on the outcome of the controlled experiment.

There are several approaches for detecting picture flaws available at the moment, each with a different
mathematical foundation and range of applications. According to our research, the obtained RGB (colored)
picture data, or the raw data, must first be digitalized before being preprocessed. The latter requires that the
image be devoid of its colors and transformed into a variety of grayscales in order for the image processing
method to operate. In fact, the process of transforming a continuous-tone image into an image that a
computer can modify is referred to as "gray scaling" an image. This method is based on a comparison of
the form of the reference spectrum with the spectrum and the trace of the image by calculating the
balanced Euclidean distance. The use of this method for detecting defects on the image of the surface is
divided into two stages [5, 6].

a) Setting the method grayscale algorithm on a specific surface

b) Classification of the image of the surface to defective/not defective using this method

Most often, edges are used to describe cracks. As a result of their crossing of lines, the material has an
extended fault. As a result, the general procedure flowchart for this investigation may be shown in Fig 2.
Image capture has already covered the "Input Image" stage.
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Input L Gray ——p Edge L Crack
image Scale detection detection

Figure 2: Image processing algorithms step

According to the flowchart, photos must be grayscaled and edge detection must be performed in order to
identify the crack, but images may also contain noise that must be removed in order to prevent distortion
during the detection process. Finding contours was the method we choose to use as a technique to continue
doing edge detection. As soon as the crack detection procedure is complete, valid contours must be added
with a distinct hue to make the identified crack visible. A number of libraries must be loaded before image
processing can be applied to a particular image. We imported the following files to conduct edge detection
using OpenCV in Python. In images (Fig 3) obtained from SOCAR Qil Company during the diagnosis, we
applied an image processing algorithm to identify cracks inside the pipe.

‘e‘— T ———— = i‘ S

Figure 3: Original and Processed Images: Linear Cracks.

The dimensions of the cracks inside the pipe were determined by the python program with the help of the
applied algorithm and are shown in Table 1.

Table 1. Results of image obtained from Python code

1.0834112 0.0648838 2.29659
2.4457134 0.2859257 5.4632782
0.9833456 0.1681456 2.3029824
0.6698761 0.2219929 1.783738

Conclusion: Diagnostics is carried out using an endoscopic method to detect cracks inside the pipe. As a
result of diagnostics, image of the cracked part are taken. The sequence of automatic measurements is
shown in the article. Also, the width, length and perimeter of the cracks were determined by means of the
image processing algorithm using python software capabilities.

REFERENCES

1.  Arun M, Sumathi P. Crack detection using image processing: A critical review and analysis
//Alexandria Engineering Journal. 2017




ISSN: 2663-8770, E-ISSN: 2733-2055

I:TM

REFERRED & REVIEWED JOURNAL

2. lbragimov N. Yu., lbragimova E. N. Investigation of Geometric Parameters of Cracks in
Silicate Enamel Coatings of Steel Pipes // Chemical and Petroleum Engineering.
2018. v.54. Issue 1-2. p 107-109.

3. NimaS,Omar S, - Arezoo M, - Babak S. An Automatic Image Processing Algorithm Based
on Crack Pixel Density for Pavement Crack Detection and Classification // International Journal of
Pavement Research and Technolog, 2021

4. Nur M, Pola R, Tresna D ,Vision-Based Pipe Monitoring Robot for Crack Detection Using
Canny Edge Detection Method as an Image Processing Technique // Kinetic Vol. 2, No. 4,
November 2017, p. 243-250

5. Xiao Y, Zhang H, Research on Surface Crack Detection Technology Based on Digital Image
Processing. // Journal of Physics 2020, p. 2-7

6. Yash K, Sneha D, Sushant B, Sanchit D., Crack Detection of Wall Using MATLAB. VIVA-
Tech //International Journal for Research and Innovation. volume 1, Issue 4 .2021

BORU DAXILi TOSVIRLORIN TANINMA USULLARI

Ellada ibrahimova!, Selcan Seferova?
IMiiollim, Azorbaycan Ddvlot Neft vo Sonaye Universiteti, Azorbaycan. E-poct: elladi@inbox.ru
2Magistr, Azorbaycan Dovlot Neft va Sonaye Universiteti, Azarbaycan.

XULASO

Neftin vo gazin naqli zamani atraf miihitin, tozyiq ve temperaturun tosirindon borularin daxilinds ¢atlar,
korroziya, yeyilmalor amala golorak siradan ¢ixir. Hor hansi boru kemarinin funksionalligini saxlamaq
Uclin borular tez-tez diagnostika olunmalidir. Magalode mévcud endoskopik diagnostika metodu hagqinda
molumat verilir. Avtomatik 6lgmo {isulunun morholori gostorilir. Belo ki, adston alinmis ¢at tosvirlori
visual olaraq operator torafinden oxunur. Hal —hazirda toklif oluna metod ilo alinmig tasvirlar kompyuter
gbérmo Usullarindan istifado edorak boru quisurlarinin agkar etmok mimkiindiir. Borudaxili diagnostika
zamani alimmig tosvirlor segilmis alqoritm vo Python proqgraminin tadbiqi ilo emal olunur vo ¢atlarin
parametrlori toyin olunur.

Acar sozlar: gatlarin toyini, kompyuter gormasi, tasvirlorin taninmasi, borularin diagnostikasi, algoritm.

METO/J OBPABOTKA U30BPAKEHUI BHYTPEHHEN
ITOBEPXHOCTHU TPYH

duaaga U6parumosal, Ceasin Cedepona’

Mpenonasatens, Asepbaiimxkanckuii locynapcreennbiii Yausepcuter Hegru u Tlpombiuiennocty, Asep6aiipkaH.
OnexrponHas noura: elladi@inbox.ru

2Maructp, AzepOailpKaHCKUH rOCy1apCTBEHHbI YHUBEPCUTET HEQTU U MPOMBILLIEHHOCTH, A3epOaiiixKaH.

PE3IOME

[Ipu TpancmopTHpoBKe He(TH W Ta3a M3-3a BO3JEHCTBUS OKpYXKAlOUIeW cpenbl, NaBlIeHUS U
TeMIIepaTypbl TpyObl MOBPEXKAAIOTCS U3-32 00pa30BaHUs TPELIMH, KOPPO3UM BHYTpU TpyO. s
noj/iepKaHusi  pabOTOCMOCOOHOCTH  JI0OOTO  TpyOOmpoBOjIa €ro  HEOOXOAMMO  YacTo
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JIMarHOCTHPOBaTh. B crarhe mpezacTaBieHa WHPOpMAHs O COBPEMEHHOM HHIOCKOIMUYECKOM
METOZIe NUarHocTUKH. [loka3aHbl IIard MeToja aBTOMATUYECKOrO H3MEpeHHus. Tak, OOBIYHO
MOJTy9CeHHBIC N300paKEHUS TPEIIUH BU3YAIbHO CUUTHIBAIOTCS ONeparopoM. B Hacrosiee Bpems
BO3MOYKHO OOHapykeHUe IePeKTOB TPyO C MOMOIIBID METOJOB KOMIBIOTEPHOTO 3pCHHS,
MOJIyYeHHBIX TpeiaraeMbiM criocobom. C MOMOIIBI0 BBEIOPAHHOTO alrOpuTMa W MPOTPAMMEI
Python cuuThIBatOTCS M300paKEHUs, TOJYYCHHBIC IIPH BHYTPUTPYOHOW JIHArHOCTUKE, U
OTIPEACTISIOTCS TTapaMeTPhl TPEITUH.

KiroueBble cJjioBa: JHOTHOCTHKA TPyO, KOMIIBIOTEPHOE 3peHHuE, 00padoTKa H300paKCHHIA,
JMOTHOCTHKA TPYOOTIPOBOJI, AJITOPUTM.
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PE3IOME

Obecneuenue 6e30macHON pabOThl TEXHUYECKUX CUCTEM OypOBBIX YCTAHOBOK SIBJISIETCSI BaXKHBIM
npu ux OSKcruryatanud. JddexkTrBHOE MOBBIIICHHE 0€30MacHOCTH KOHCTPYKLIUH BO3MOXHO
NPUMEHEHHEM  COOTBETCTBYIOIIMX  3allUTHBIX  yCTpoiicTB. bbu1  mpousBeaeH — aHanmms
NPOM3BOJICTBEHHOTO TpaBMaTW3Ma B OYpPEHHH, KOTOpas, MOXXET BO3HHKHYTh BCIIEJICTBUE
OIIACHOT'O 0TKAa3a 3KCILTyaTUPyEeMOH CHCTEMbI 000pY/JOBaHHS.

KiawueBble ciaoBa: OypoBble YCTaHOBKH, NPOW3BOJACTBEHHBIH TpPaBMAaTHU3M, OIACHBIA OTKa3,
OypeHue.

BbypoBoe o6opynoBanue mpencTaBisieT co00i CIOXKHYI0 TEXHUYECKYIO CHCTEMY, pa0OTaIOIIyIO B
cnenu(UYecKnX W TSOKEIBIX YCIOBUSX. OJTO - 3HAYMTENbHBIE HArpy3Kd, BO3PACTaroIIUe C
yBEJIMYEHUEM TIIyOuMHBI OypeHMsl; CIOXKHBIM TEXHOJIOIMYECKHH Mpolecc ¢ MEepHOIHUYECKUM
CIIyCKOM M MOJJEMOM KOJIOHHBI TPYO C MHCTPYMEHTOM, IbLIbHAS, B HEKOTOPBIX ClIy4asx, BeCbMa
BJIa)KHAs1 U KOPPO3UOHHAs CpeJa.

OTUM U OOBSCHSETCS, YTO B HE(QTAHOM MNPOMBIIICHHOCTH 3HauuTeNnbHas dacTh (72%)
IPOM3BOJICTBEHHOTO TpaBMaTW3Ma MpPUXOJUTCS Ha Jod0 OypoBblx mnpeampustuit [1,3].
Heo6xomumMocTs ocoboro coOnogeHus TpeOOoBaHUN TEXHUKH O€30MacHOCTH BBITEKAECT U3
OCHOBHBIX JKCIUTyaTallHOHHBIX (aKTOPOB, BIHUAIOUIMX Ha pPabOTOCIOCOOHOCTH OypOBOro
obopynoBanus. Cpean HUX €CTh (PAKTOpPHI, HE 3aBUCAIIME OT IKCIUTyaTallMOHHUKOB (OypoBOM
Opurajpl), - riyonHa OypeHusi, CBOMCTBA pa30ypHBaeMbIX MMOPOJ, KIMMaTHUYECKUe yciaoBus. Psn
(GakTOpoB JMILb YAaCTMYHO 3aBUCAT OT OSKCIUTyaTallUOHHUKOB - DPEXUM OYypeHHs, KaueCTBO
HKCIUTyaTallMOHHBIX MaTepHasioB (MPOMBIBOYHOM >KUAKOCTH, CMa3Ku M Jp.). M HakoHel ecTh
(dakTopbl, MOJIHOCTHIO 3aBHUCSIIME OT SKCIUTyaTallUOHHUKOB - HAaBBIKM OypoBOil Opurajisl,
Ka4ecTBO 00CTyKMBAaHUS U PEMOHTA U Jp.

OTH niepeyucieHHbIe (PaKTOphl B TON WM HHOW MEpEe OKa3bIBAIOT BIUSHUE HA MMPOU3BOICTBEHHBIN
TpaBMaTu3M. Tak kak pabora OypoBoro oOopynoBaHMsS CBsi3aHAa C INpeObIBaHHEM
00CITy>KHBAIOIIIETO MEePCOHAIa B HEMOCPEICTBEHHOM OJM30CTH OT Pa0OTAIOIINX MEXaHH3MOB, TO
JUI MCKIJIIOYEHHS BO3MOXKHOCTH TIPOM3BOJICTBEHHOIO TpaBMaTHU3Ma, JOJDKEH OBITh CBEIEH K
MuHUMYMYy. OTmacHbIi 0TKa3 JKCIUTyaTUpyeMoro oOOpyAOBaHHS U OMIMOOYHbIE JEHCTBUS
HKCIUTyaTUPYIOLIEr0 3T0 00OpynoBaHHME dYeloBeKa. B 3Toi cBA3M OoJbIIOe 3HAUEHHE HMEET
IIpaBUJIbHAS OLIEHKA HAJIEKHOCTH BCEH CUCTEMBI ''4eIIOBEK-MalIHa" .

[IpoBeneHHBIN aHANIN3 TMOKA3bIBaeT, YTO MNPOHM3BOJCTBEHHBIM TpaBMAaTU3M B OypeHHH MOXET
BO3HUKHYTh BCJIEZICTBHE OMNACHOTO OTKa3a HKCIUIyaTUPYEeMOM CHUCTEMBbl O0OpYIOBaHUS WU
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OMMOO0YHBIX, (HEMPABIIBHBIX ) JCUCTBHUI CaMOTO YEJIOBEKa, HAIPUMED CIydaifHOE MO IaHNe €ro
B 30HY Bpallarouierocs poropa.

31ech, 110/ ONACHBIM OTKa3 MOHMMAETCS OTKa3, BCIEICTBUE KOTOPOTrO BO3MOKHO TPABMUPOBAHUE
oOciyxuBatomiero yenoneka. [loa cuctemoit 060pyoBanusi moHUMaeTCst OypoBoe 000py10BaHUE
C 3aIIUTHBIM yCTpoiicTBoM. OmmrOoUHbIE OMacHbIE ACHCTBUS 00CITYKUBAIOLIETO YEIOBEKa MOKHO
MPEAOTBPATUTh HKCIIONB30BAHUEM IPEAOXPAHUTENBHOIO YCTPOWCTBA, HAIPUMEP OTPakICHUEM,
WM UCIIOJIb30BAHUEM BCEBO3MOXKHBIX OTKJIHOYATEIIEH.

B cBow odepenp, coObITUE B BOHMKHOBEHHMH OMACHOTO OTKa3a SKCILTyaTUPYEMOW CHUCTEMbI
000pyI0BaHUsI MOKET UMETh MECTO HJIM M3-3a OTPabOTKU pecypca 3TOi cUCTeMbl 000pyA0BaHuUs,
WIN K€ OMAcHOTO OTKa3a 3TOHM CHCTEMBI M3-3a HEMPABUIBHON HKCIUTyaTallMH OOCIY>KUBAIOIIUM
yenoBekoM. W HakoHell, TpaBMUpPOBaHHE OOCITY>KHMBAIOIIETO YeJI0BEKa MOXKET BOSHUKHYTh B TOM
ClIly4ae, €CJIM B OIACHYI 30HY, BO3ZHHMKAIOIIYIO BCIIEICTBHE ONACHOIO OTKA3a JKCILUIyaTUPYEMOU
CUCTEMbI 000pYI0BaHUS, TOMAAAaeT 00CTYKUBAIOLINI YEITOBEK.

[IpoBeneHHBIN aHAIN3 MOXKHO CBECTH K CTPYKTYpPHOU cXeMe, N300paKeHHON Ha PUCYHKE.

MpoW3BCACTEEHHEIA
TPEBMETHIM

oWWBOYHEIE ONacHBE

OnacHbId 0TKES .
LeNCTBUA YeNoBEKa

prcnayatupyemoit cucremeld THE3 MpeAoXpaHTENBHOG
obopygoBaHuil YCTROWCTER

OnacHelil oTKas u33a OnacHelil oTKas u33a
oTpalboTkn pecypca HEMPaEBNAEHOR
pHCMNYE-TMRYEMOIA CHCTEME SKCMAYETALNN CHLTEME
obopygoBaHuil oBopyLOBEHWIA YENDBEKOM

OnacHbId orkas

33UMILBEMOTD OTKa3 3alMTHOMD MonagaHwe YeNoBekE B

YCTPONRCTEE IKCIYETH- OMacHyo
PYEMOI CHCTEMEI soHY

0BBEKTE IHCMUTYETHRYEMOR

CHUCTEMBI

BreimepaccMoTpeHHBI  MOAXOJ  TO3BOJIIET  y4ecTh  Bce  (AKTOPhI,  BIMSIONIME  HA
MIPOM3BOJICTBEHHBIN TPAaBMAaTHU3M B OypeHUH.
C y4eTOM H3JI0KEHHOTO MOKHO 3aIUCaTh:

A=Bu(CnD)

I'e A - coObITHE, 3aKITIOYAIONICeCs] B BOSHUKHOBCHHH ITPOU3BOJICTBEHHOTO TPAaBMAaTH3Ma;

B - coOpITHe, 3aKiIrovaromieecs B BOSHUKHOBEHUHU. OMACHOTO OTKa3a AKCILTyaTUPYEMOM CHCTEMBI
obopynoBanus. C u D - coObiTusi, 3akimoyaromuecs B BOSHUKHOBEHHH OIIMOOYHBIX OTMACHBIX
JICUCTBUI YelnoBeKa M B OTKa3e (DYHKIMOHUPOBAHUS MPEIOXPAaHUTEIBLHOTO YCTPOHCTBA
COOTBETCTBEHHO.
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BeposTHOCTHAs 3aMTUCh YKa3aHHOTO COOBITHS ¢ y4eTOM [2] OyJIeT OMUCHIBATHCS BBIPAKCHUEM:
Py(t) = Pc(t) + Xn=19cm (D) [Pp(n = D] — qp (1) 1)

I'ne P4(t) - BepoATHOCTH OTCYTCTBHS HPOM3BOACTBEHHOTO TpPAaBMaTM3Ma B TEUCHHE

paccmatpuBaeMoro nepuosia BpeMeru t ; P (t) - BeposATHOCTH TOTO, UTO 3a PACCMATPHBAEMOE
BpeMs U 0OCIy)XMBAaIOIIMH 4YeNOoBEK HE MPOU3BENET OLIMOOYHBIX ONACHBIX ACUCTBUH, T.€.
NEeHCTBUH, KOTOpble MOraM Obl mpuBecTd €ro K TpaBMe;  (qoq(t), qei1(t) ..., Qeu()

BEPOSITHOCTh TOTO, YTO 32 BpeMs t MPOU30MIET COOTBETCTBEHHO 1,2, ... ,M OIIMOOYHBIX OMACHBIX
~ o — m
neiictuit uenoseka; [Pp (1 = 1)]™- BepostHocTs TOro, uto mMocie L2, .. ,M OMMGOYHBIX

OTMAacCHBIX JCHCTBUU YeEIIOBEKAa, MPOU3OMIET YCICIIHOE CpadaThiBaHUE MPEIOXPAHUTEIBHOTO
YCTPOWCTBA;
qg(t)- BEpOATHOCTL BO3HMKHOBEHHMs OIIACHOTO OTKA3a OKCIUIyaTUPYEMOM  CHCTEMBI

o0opyaoBaHus 3a Bpems t.

B cBoro ouepenb, coObiTHE B, 3aKiIiodaronmieecs B BO3HUKHOBEHHUM OIACHOTO OTKa3a
paccMaTpuUBaeMoOi JKCIUTyaTUPYEeMOM CHCTeMbl OO0OpYyIOBaHMs Omperensercs 1o Qopmyme
JIOTUYECKON CYMMBI:

B=EUF

rne E - coObiTHe, 3akirodaronieecss B BO3SHMKHOBEHHH OITACHOTO OTKa3a AKCIUTyaTHPYEMOM
CHCTEMBI 00OPYIOBaHUS BCIEICTBUE BHIPAOOTKH ee pecypca; F - coObITHe, 3aKirovaronieecs B
OTIACHOM OTKa3e »JKCIUTyaTUPYEeMOW CHCTeMbl OOOpYyIOBaHUS BCJEACTBUE HEMPaBUIBHON
AKCILTyaTaIs €€ YeITOBEKOM.

Torma, BepOATHOCTH BO3HUKHOBEHHS OINACHOTO OTKa3a OKCILUTyaTUPYeMOW  CHUCTEMBI
00opynoBaHus OyAET OMPEAENATHCS U3 BHIPAKECHUS:

qp(t) = qe(t) + qr(n) (2

rie qg(t) -BeposTHOCTH BO3HMKHOBEHHS ONACHOTO OTKA3a PaccMaTPHBAEMOM JKCILTyaTHpyeMOit
cucTeMBI 06OPYI0BaHHUS BCIEACTBUE OTPAbOTKU CBOETO pecypea 3a Bpems t; ¢ (1)-BeposTHOCTE

BO3HHKHOBEHHUSI OMACHOTO OTKa3a IKCILTyaTHPYEeMOl CHCTeMBbI 000pYIOBaHUS BCIEIACTBUE N-Oi
HEIMPaBUIIbHOM 3KCIUTyaTalluy €€ YEIOBEKOM.

W3 ananusa BeITEKaeT, yTo coObITHE E, 3aKiioyaroleecsi B BOSHUKHOBEHHHM OIACHOTO OTKa3a
3alIMIIAaeMOr0 O0BEKTa HSKCIUIyaTHPYeMOW CHCTeMbl OOOpYJOBaHHS M OTKa3a 3allUTHOTO
YCTpPOMCTBa C Yy4YETOM IOMNaJaHus OOCITYKMBAIOIIETO YeJIOBEKa B OMACHYIO 30HY OT JIEHCTBUS
ATOTrO OMACHOTO O0TKa3a OyAeT OMpPEeeNATCs BEIpaKECHUEM:

E=(GNnS)NK

I'me G - coOpITHE, 3aKIrOYalONIeecs B OTKa3€ 3alUIAeMOr0 OOBEKTAa CHUCTEMBI; S - COOBITHE,
3aKJTFOYAIOIIEeCs B OTKA3€ 3alUTHOTO YCTPOMCTBA; K - COOBITHE, 3aKITIOYAIOIIeecs B MOMAIaHuUs
YeNI0BEeKa B OMACHYIO 30HY - 30HY OT JEHCTBHS OMAacHOTO OTKa3a.

BeposiTHOCTHAs 3aITUCh YKa3aHHOTO COOBITHS OyIeT TUIeTh BU/I:
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qre(t) = qx(t) —{qe(t) + Xr-1qe—n(t) [Ps(e = 1)]"}q, (1) 3)

Ine qg(t)- BepoSATHOCTH OTCYTCTBHSI OMACHOTO OTKa3a 3alMIIAEMOr0 OOBEKTAa CHCTEMBI 3a
paccmatpuBaemblit iepuoy; Bpemenn t - qg1 () qeo(t), .-, Ggn (t) - BeposTHOCTH TOTO, UTO 32

Bpems t npousoiizer 1, 2,...,0 omacHeIX OTKa30B 3ammumaemoro obwekrta: |[Pg(e = 1)]™-
BEPOSTHOCTh TOTO, 4TO mocie 1, 2, ... , N OMacHOTro OTKa3a 3alMIIaeMoro 00beKTa, MPOU30HIET
ycIelHoe cpabaThiBaHHE 3alUTHOTO YCTpoitcTsa; ), (i)- BepoATHOCTH TOMafaHus yenoBeka B i-

10 omacHywo 30Hy. [loacraBuB (3) B (2), B 3arem (2) B (I) momyuum cnegyroniee BbIpaKeHUE
BEPOSITHOCTH OTCYTCTBHUS IIPOU3BOJICTBEHHOTO TPaBMaTH3Ma!

P, (t) = Pc(t)

+ ) gm0 = DI™
m=1
PO + ) aem(OIBs(e = 91" {0, — g1 (0) — D)
n=1

[TonmyyeHHOe BbIpa)keHHE IMO3BOJISIET OLEHUTh OOLIYI0 HAJEKHOCTh SKCIUTyaTUPYEMOW CHCTEMBbI
00OpyIOBaHUS  CHAOKEHHOH  HEOOXOAWMBIMH  TIPEAOXPAHUTENBHBIMA W 3alIUTHBIMHU
YCTPOHCTBAMH, C YU€TOM JEHCTBUI 0OCITYKUBAIOILETO YeIOBEKA.
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XULASO

Qazma qurgularinin texniki sistemlarinin tohliikasiz istismarinin tomin edilmasi onlarin istismari
zamani mihim ohamiyyat kosb edir. Quruluslarin tohliikasizliyini effektiv sokildo artirmaq
miivafiq qoruyucu vasitolordon istifado etmoklo miimkiindiir. Omoliyyat avadanligi sisteminin
tohliikoli nasazligi noticosindo yarana bilon gqazma zamani istehsalat xosarotlorinin tohlili
apartlmisdir.

Acar sozlor: qazma qurgulari, sonaye xasaratlori, tohliikoli nasazliq, qgazma.

ASSESSMENT OF OCCUPATIONAL INJURIES TO DRILLING rigs
ENTERPRISES

Sevinc Abasoval, Zohra Garayeva?

1Associate professor, department of “Industrial Machines”, Azerbaijan State Oil and Industry University, phd in
technical sciences, Azerbaijan. seva-abasova@mail.ru ORCID: http://orcid.org/0000-0002-7531-3429

2Teacher, department of “Industrial Machines”, Azerbaijan State Oil and Industry University, Azerbaijan.

E-mail: zohra.abiyeva@asoiu.edu.az ORCID: http://orcid.org/0000-0001-8824-623X

ABSTRACT

Ensuring the safe operation of technical systems of drilling rigs is important during their
operation. Effectively increasing the safety of structures is possible by using appropriate
protective devices. An analysis was made of industrial injuries in drilling, which may arise as a
result of a dangerous failure of the operating equipment system.

Key words: drilling rigs, industrial injuries, dangerous failure, drilling.
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NEFT VO QAZ QUYULARINDA BAS VERON QOZALARIN
XARAKTERININ TOHLILI VO ONLARIN ARADAN
QALDIRILMA USULLARI
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XULASO

Quyu fondunun miiasir voziyyeotinin tohlili noticasindo miioyyon edilmisdir ki, onlarin
foaliyyatinin itirilmosi (dayandirilmasi) vo sonradan logvinin asas sabablori bas veron miixtolif
xarakterli miirokkoblogsmaolor vo bunlarla bagl yaranan qoza vo imtinalardirlar.

Azorbaycanin  Respublikasinin neft vo qaz ¢ixarma idarolorinde (NQCI) bas veron qoza
sobablorinin tohlili gostarir ki, onlar forqli dorinliklords, miixtalif istismar goraitlorinds olmagqla,
imumilikds iki qrupda tosnifatlasirlar: geoloji vo texniki. Biitiin hallarda bu c¢atismamazliglarin
askarlanmasi vo aradan qaldirilmasi xiisusi texniki vo texnoloji todbirlorin islonmosini tolob
etmoklo yanas1 miivafiq nozarst iisulu vo goza sobablorinin logvi {iglin quyu daxili alot vo
avadanligin diizgiin se¢imi (induvidal yanagma) bdyiik aktualliq kosb edir. Masalonin halli iso 6z
novbasinds quyu daxili voziyyst haqda tam vo atrafli molumatin olds edilmasini tolob edir.
Mogqalodo neft vo qaz quyularinda bas veron qozalarin xarakterinin tohlili vo onlarin aradan
qaldirilma iisullar1 oks olunmusdur.

Acar sozlar: quyu fondu, goza vo imtinalar, geoloji vo texniki ¢atismamazliglar, kasici-tutucu
alotlor.

Problemin aktualligi. 01.01.2021-ci il i¢in SOCAR-in balansinda istismarda olan 6741 quyu
fondunun (o climlodon 173 qaz quyusu) foaliyyatdo olan sayr 4317 quyu (o ciimlodon 163 gaz
quyu) toskil edir. Qeyd olunan quyu fondunun 2406 ododi miixtslif sobablordon, o ciimlodan,
15,2 % logv edilmis, 16,6 % miivoqqgati dayandirilmis vo 4,5% tam konservasiyaya ugradilmisdir
[1, 2].

Tomirs ehtiyact olan quyu fondu artan dinamika {izra dayisir. Beloki, son on ildo SOCAR {izrs bu
gostarici 1,6 dofo artmigdir. Ogar 2013-ci ilo bu tip quyularin say1 800-a qodar toskil edirdiso,
2021-ci ilin yekunlarina gore bu rogom 1250-yo yaxinlagsmisdir.

Gorilindiiyli kimi bu ragam olduqca boytikdiir vo bu tip quyulara “ikinci hayat” vermok moqsadi
istifado olunan texnoloji tadbirlorin reallagdirilmas: 6z ndvbasinds yeni alot vo avadanliglarin
yaradilmasini, onlarin  aparict  xarakteristikalarinin  yiiksaldilmasini,  {izundmiirliiyiiniin
artirtlmasini tolab edir.

Bu baximdan neft vo qaz quyularinda bas veron qozalarin xarakterinin Oyronilmesi, genis
tohlilinin aparilmasi vo onlarin aradan qaldirilma tisullarinin, eloco do alst, avadanliq vo cihaz
bazasinin innovasion texnologiyalarin totbiqi ilo tokmillasdirilmasi boyiik aktualliq kasb edir.
Hazirda quyularda genis torkibli tomir-borpa islori aparilir. Bu islor imumilosmis sokildo 12



mailto:gulnarafeyziyeva5@gmail.com
http://orcid.org/0000-0003-1023-2879

ISSN: 2663-8770, E-ISSN: 2733-2055

I:TM

REFERRED & REVIEWED JOURNAL

istigamotdo vo 66 sayda miixtolif bolmolordo qruplasdirilmigdir [3]. Bununla yanasi il orzindo
quyularda miixtalif soviyyali cari tomir islori aparilir. Bu iglorin sirasinda istimar quyularindaki
nasoslarin doyisdirilmasi, qirilmis boru va stanqlarin yenilonmasi, quyu siitununun parafin, duz vo
digor ¢okiintlilordon tomizlonmasi va s.

Isin magsadi. Neft vo gaz quyularinda bas veron gozalarin asas saboblorin miioyyen edilmasi,
onlarin aradan qaldirilma {sullarinin miiasir voziyyetinin tohlili vo inkisaf istigamatlorinin
islonmasidir.

Tadgiqat isinin metodiki asaslari. Bu mogsadlo Abseron yarimadasinda yerloson 2 yataqda
(Qala va Zira) quyu fondunun voziyyatlori 6yronilmis, onlarda bas veran miirokkablosmalor vo bu
osasda yaranan qozalarin, quyularin foaliyyotinin dayandirilmasi vo son olaraq logv edilmo
saboblarinin tohlili aparilmisdir.

Cadval 1-do SOCAR-in yuxarida qeyd olunan yataqlar {izro quyu fondu haqqinda molumatlar
verilmisdir.

Cadval 1. SOCAR-in bazi yataqlar iizro quyu fondu hagqinda molumatlar.

Quyu fondunun voziyyatlori Qala Yataglarin adlar 7t
Umumi gazilmis quyularin say1, odod 1517 73
Istismar fondu, adod 73 2
Foaliyyotdo olan, adod 54 2
Foaliyyatsiz, odod 19 0

Logv olunmus 1026/343" 41/25
Logvi gézlonilon 13 0

Qeyd: Kasrin suratinda - texniki, maxracda - geoloji sabablar gostorilmisdir.

Cadval 1-in tohlilindon goriindiiyli kimi ortalama olaraq foaliyyat gostoron quyularin sayi istismar
fondunun 35-45%  toskil edir. Onlarda istismar rejimini doyisdirilmosi (fasilosiz istismar
rejimindon fasiloliyo kegmok) mogsadouygundur. Eyni zamanda tomir-borpa islorinin
intensivlosmosi vacibdir.

Tadqgiqatlarin naticalori vo miizakirasi. Azorbaycan Respublikasinda neftgixarmanin boyiik
tarixi vardir. Ilk dofo olaraq 6lkomizda neftin sonaye iisulu ilo ¢ixarilmasi 1846-ci ildo hoyata
ke¢irilmis vo 2017-ci ilds (171 ildon sonra) timumilikdo hasilatin soviyyesi iki milliyard tona
catdirilmisdir. Bozi hesablamalara goro bu miiddotdo yataqlardan yalniz 30-50 % gqodor neft
¢ixarmaq miimkiin olmugdur. Abseron yarimadasinda yerloson neft yataqlar iizro qaliq neftin
hacmi 155 mlin ton, donizdokilordo iso 200 mlin. tondan yiiksokdir [4, 5]. Onlarin aradan
qaldirilmast ii¢lin tomir-barpa islorinin tokmillogdirilmasi, yeni innovasion texnologiyalarin
totbiqi, eloco do genis ¢esidli alotlor, tortibatlar vo avadanliglar yaradilmasi vo totbiqi tolob olunur.
Oks halda, homin quyularin konservasiyasi (faaliyyetinin dayandirilmasi) hoyata kegirilir.

Hazirda SOCAR-da quyularin asasl tomir-barpa islori “Azneft” IB-nin “Quyularmn osash va cari
tomiri” istehsalat idarosi torofindon hoyata kegirilir. Idaro torofindon aparilan islorin
xarakterlorinin tohlili naticesindo onlarin asagidaki ardicilligla qruplasdirmaq miimkiin olmusdur
(bax gokil 1). Qozalarin bag vermasinin 9sas sobablori.
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WQCI-dabag veran s5as qazalarn taanifaty

Quyu avadanlhqlarmmn Qazma Cuyu v yataglarin
Lizanmasy avadanliglart tadgigi avadanliglary

Borulann qirlmas: va
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Borularm hizanmas:
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Sokil 1: NQCI-do bas veran osas qozalarin tosnifati.

Modon praktikasindan [6, 7], eloco do todgigat isinin magsad vo masalalarinin tohlili naticosindo
miloyyon edilmisdir ki, istismar quyularda bas veron miirokkoblogmolor sobablordon (texnoloji
parametrlorin doyismosi, depresiya, qum tozahiirli vo s.) miixtolif név gozalar yaranir vo onlarin
sonradan aradan qaldirilmasi boylik mosraflor (istismar xarclorinin 80-85 %) tolob edir. Bozi
hallarda bu mosroflor istismar xorclorinin 85% toskil edir [8]. Eyni zamanda miioyyon edilmisdir
ki, goza sabablori subyektiv vo obyektiv xarakter dasimagqla 1:3 faiz nisbotinds bdliiniirlor [9].
Digor torofdon istismar lisulundan asili olaraq miivafiq avadanligin quyuya endirilib-qaldirilmasi
prosesi zamani nasos-kompressor borularinin (NKB) qirllmasi vo quyu daxili avadanliqlarin is¢i
nogtods oturdulmasinda miixtolif xarakterli qozalar bas verir.

Quyularin istismar1 dovriinds totbiq olunan hasilat tisuldan asili asagida gdstorilon gozalarla
rastlasmaq olur. Istismar soraitinin vo {isulunun doyismosi: fontan iisulundan qazlifto vo ya
mexaniklogdirilmiso kegid zamani, eloco do lay mohsulunun torkibinin doyismesi (qum vo
mexaniki qarisiglarin, eloco do parafin vo duz faktorlarmin coxalmasi) quyuda tixaclar
omologalma ehtimalini yiiksalmasina sabab olur.

Bu istigamotdo ¢oxsayli elmi, elmi-praktiki islorin aparilmasina baxmayaraq qozalarin
askarlanmasi vo logv edilmosi masals 6z tam hallini tapmamisdir.

Qoza-logvetmo prosesi qazma vo tomir-barpa islorinin asasimi togkil etmoklo olduqca unikal vo
mosuliyyatli kompleks omoliyyatlarin macmusudur. Burada ilkin olaraq veziyyatin diizgiin
qiymatlondirilmasi, qazanin bas verdiyi yerin va konfiqurasiyanin miioyyan edilmasi, isin icrasi
ticiin alat (tutucu vasitasinin) va iisulun toyini dnamlidirlor. Hor bir quyu vo har bir tutma isi fordi
xarakter dastyir vo burada ¢oxsayli doyison faktorlarin nozors alinmasini tolob olunur.

[lkin olaraq qoza-logvetms islarindo (borulardaki deformasiyalar, miixtolif sobablorden quyularda
ilismalar naticasinds alat, cihaz, kabel va s. quyuda qalmasi) mexaniki kosmo tisulundan istifada
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edilirdiso (XX osrin ortalarinda) sonradan bu partlayisla kosmo tisullari ilo avozlonmisdir [10, 11].
Son illordo imtinaya ugramis borularin siirotilo kosilmosinin tomini mogsadi ilo  plazma kosmo
sistemlorindon istifads edilir [12].

Sokil 2-do quyu daxilinds miixtalif tisullarla kosilmis borular gostorilmisdir.
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) Plazma iisulu ilo kasilmis boru b) Plazma ils kosilmis qazma borusu
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¢) Kimyavi kasici ils kasilmis boru d) Kimy9V1 kSSICl alot

Sakil 2: Quyu daxilinds borularin kasilma tisullari.

Cadval 2. Quyularda bagveron goazalar vo onlarin yaranma sabablori.

Quyularda bagveron gozalar Yaranma sobablori

Quyu cihazin, kabelin vo kanatlarin etibarsiz birlosmasi

Quyu cihazin, kabelin vo kanatlarin tutulmasi. s . L .
V9 ya istismar miiddatinin 6tmasi.

endirmo-qaldirma omoliyyatlarinin yiiksok siiratlo
aparilmasi sababindon kabelin, kanatin vo moftilin
dolasmasi, harakatsiz qalmasi.

Kabelin, maftilin vo kanatlarin qirilmasi, qisman
qalmast.

suxurlarin ugmasi, qum faktoru sobabindon pargimlomo
miixtolif avadanliqlarin (nasos, paker, quyu mithorriyi, | vo tixacin yaranmasi. Boylik yiliklonmalor, temperatur
torpeda, perforator vo digor yiiklorin) quyuda qalmasi. | va tozyiq doyismalari sabobindon yaranan

miirokkablosmolar.
Korroziya va yeyilmolar sobabindon avadanliq vo Yataq vo quyularda sulagma soviyyasinin artmasi, is¢i
cihazlarin is gabiliyyastinin itirmosi orqanlarda siirtiinmo va siiriigmelorin intensivlosmasi.

Umumilikdo goza-lagvetmo omoliyyat: planlasdirilmis is hesab edilmosado, modan statistikasina
osason qazilmis hor bes quyudan vo tomir edilon dord quyudan birindo miixtolif deracali qozalar
vo ya mirokkoblosmalor bag verir.

Cadval 2-do quyularda bagveron gozalar vo onlarin yaranma sobablori verilmisdir.
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Quyularda aparilan tomir-barpa islorine biitiin maraqli toraflor colb olunmalidir: qoza-lagvetma
alotlori ilo isloyon operatorlar vo ya supervayzerlor, modon-geofiziki islori iizro miitoxassislar,
mohsul sirkati heyati, gazma qurgusu is¢ilori vo diger soxslor.

Qoza-logvetmo islorinin reallagdirilmasi iigiin sablon yanasma metodu olmadigindan onlarin
aparilmasi prosesinin asas prinsiplorini asagidaki kimi formalagsdirmagq olar:

-qozaya ugramis quyudaxili borular, eloco do avadanliq vo cihazlarin ¢ixarilmasi iigiin onlarin
Sarbast noqtonin  (borunun iligsdiyi dorinlik vo ya desiyin yeri) miioyyon edilmoasi. Bozon buna
tutma noqtosi do deyilir. Proseso baslamazdan ovval bu noqtodon bir vo ya iki mufta yuxari
mosafodo donmo momenti miioyyon edilmosi vo dartinma deformasiyasina yoxlanmasi tévsiyo
olunur;

-kosmo omoliyyati totbiq etmoklo (adoton kimyovi, mexaniki, partlayisla vo ya plazma
tisullarindan istifado olunur) prosesin aparilmasi. Kimyavi kosmado quyuda mohlul olmalidir.
Agir mohlullarda (>1,8 qr/sm®) borunu tam kosmasi is¢i temperaturdan asililidir. Belo ki, prosesda
istifado olunan Bromid Triflourid 9°C-do donur vo 125°C-do qaynamaga baslayir. Digor torofdo
borunun divarinin qalinligt 11,43 mm-don c¢ox olmamalidir. ©ks halda kosma prosesi
effektivliyini itirir.

Mexaniki kasmoda Kigik diametrli boru vo ya kabel ilo quyuya endirilon kosici alat vo ya alatlor
dastindan istifads olunur.

-borularin acilma amoliyyati totbiq etmokls (burulma, partlayis vo plazma) onlarin ¢ixarilmasina
nail olmaq olur. Adoton bu poseslor tutma ndqtondon yuxari hissedo reallasdirilir. Ufiigi
quyularda burmagqla agilmani tomin etmok ii¢lin sol donmo momentinin (uzanma o6lg¢iilori do daxil
olmagla) toyin olunmasi vacibdir. Borunu partlayis tisulunun totbiqi ilo agilmasi adston agiq
liilads istifads olunur. Borunu ayirmaga cohd edarkon PAC vo ya TDS (Partlayis atma cihazi vo
ya Detonasiya qaytanindan hazirlanmis torpeda) sorbast noqtods yerlosdirilir.

- Quyu avadanliqlari, cihazlar vo texniki vasitolorin (maftil, kanat vo kabel) ¢ixarilmasinda eyni
ilo, ilkin olaraq, onlarin texniki parametrlori vo ilismo dorinliklori toyin edilmoli, miivafiq alot
secilmalidir.

Quyularda tixac amologalms vo ondan azad olunma mogsadi ilo homin yerin laxladilmasi vo vo
maye totbiqi ilo tozyiq altinda yumasi omoliyyatlarindan istifado etmoklo baslanmasi vacibdir.
Ogor qum tixact borunun daxili vo boruarxast fozasini baglayibsa, ilkin olaraq daxilindoki
tixacdan azad olmaq vacibdir. Boru daxilins fasilosiz olaraq yiiksok tozyiq altinda maye vuraraq
onun keyfiyyatino nozarat edilir. Proses quyudan oks istigamatlonon su tomizlonano godor davam
etdirilir. Sonra iso tixaclanmig digor (alt vo boru arxasi) hissalor yuyulur.

Par¢inlomays ugramis nasos-kompressor borularinin (NKB), eloco do quyu daxili avadaliglarin
cixarilmas: amoliyyatlarindan onlarin qirilaraq bdyiik siirotlo quyu dibina “ugmast” vo natico
etibar1 ilo miixtolif xarakterli miirokkoblogmolorin yaranmasina sobab olurlar. Bu halda bas veron
gozalarin aradan qaldirilmasi vo barpa-tomir iglorinin aparilmasi li¢lin quyuya “mohiir” goénderilir
(bax sokil 3). Moagsad goza noqtesindo gozaya ugramis sothinin relyefinin doqiglosdirilmasi vo
kasici-tutucu alatin tipinin se¢ilmosidir.
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Sakil 3: Qurgusu quyu mhﬁrlori.

Qoza noqtosino zorblo oturdulan mohiiriin iizorindo gozaya ugramis borunun uc hissosinin
“oksinin” alimmasina nail olunur. Mdhiirde alinmis borunun goza ndqtesinin veziyyatine uygun
olaraq, tutucu-kasici alatlar segilir.

Istismar prosesindo u¢mus nasos-kompressor borularinin vo stanglarin quyudan azad
etmok li¢iin, onun xarici parametrlorine uygun tutucu alot se¢orok quyuya buraxilir. Qum tixacina
tutulmus dorinlik nasosunun otrafi yuma amoliyyati apararaq qumdan tomizlonilir vo uygun tutucu
alotin kdmayi ilo quyudan azad olunur [13]. Qoazaya ugramis nasos borularinin va stanglarinin
quyu daxili voziyyatlorindon asili olaraq kombins edilmis stanqg-borututanlardan da istifads olunur
ki, bu da gozanin logvins sorf olunan vaxtin xeyli azalmasina sabab olur.

Morkozdonqagma elektrik dalma nasoslarimin qozaya ugramasi adoton onlarin endirib-
galdirma vo istismar prosesindo bas verir. Nadir hallarda bu nasoslar qum tixacina tutulurlar
sobobindon imtinaya ugrayirlar. Istismar prosesindo nasosun quyuda qalan hissolori sirasinda
protektor va elektrik miiharriyi, nasos-kompressor borulari, kabel dominantliq toskil edir [14, 15].
Qozaya ugramis dalma nasoslarinin quyudan azad olunma texnologiyasi, derinlik nasoslarinin
azad olunma prosesindon forqlonir. Elektrik dalma nasoslarinin xarici diametri ilo istifado olunan
istismar komorlorinin (168 vo 146mm) daxili diametri arasinda forq ¢ox oldugu iiglin tutma
omoliyyat1 aparmaq tigiin xiisusi toyinatli alatlorin endirilmasi tolob olunur.

Sementlosmays tutulmus borularin azad olunma prosesindd bir neco morholodon istifado
edilir. Birinci novbado sementlosmoyo tutulan borulara godor sorbast voziyyotdo olan borular
borututanla hisso-hisso acilib qaldirilir. Sementlogmoyas tutulmus borunun arxasini xiisusi boru-
halqovi frez ilo sementdon tomizlondikdon sonra borututan ilo homin boru agilib, quyu agzina
qaldirilir [16].

Ayri-ayr1 miixtalif hissalorin qozaya ugramis quyudan tomir-borpa texnologiyalarinin se¢imi
fordi yanasma tolob edir. Qoaza noticosindo quyu dibins diison vo ya miioyyon dorinlikds iligorak
galan silindirik formali miixtolif osyalarin (jelonka, nasos, miisdiik vo s.) mohiir vasitosilo
voziyyatlori doqiqlosdirildikdon sonra tutucu alatlordon (xarici vo daxili borututanlar, kolokol, yiv
burgusu, oversot vo s.) istifado edilorok quyudan azad olunur. Silindrik formadan forqli olan
osyalar ( giirz, acarin sinmis hissolori vo zonciri, plagka vo s.) frezer-maqnitdon, frezer-
hormiicokdon, metalslamtutucudan istifads edilorok quyudan tomizlonir [17, 18].

Istismar quyularinda kanat, kabel, miixtolif diametrli moftillor qalmasi sobobindan
yaranan @ozalar tomir-borpa omoliyyatlarinda ¢ox rast golinonlordondirlor. Gostorilon osyalarin
yuxari uclart quyu agzinda yerlosirss, kanatkosici kabel-kanat-moftil baglanan cihaza qodor
buraxilib, kasma omoliyyat1 aparildigdan sonra, quyu agzina qaldirilir. Kanat-kosicini istifado
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etmok miimkiin olmadiqda, yoni qirtlmis kanat-kabel-moaftil tam quyunun daxilindadirss, tutma
omoliyyati aprmaq iiglin qirmaqdan, ¢ongoldon vo s. xiisusi alotlordon istifads edilir [19]. Boazi
hallarda, yuxarida qeyd olunan alstlar ilo gozani logv edorken kabel, moftil sixilaraq tomir olunan
quyunun daxilindo preslonib tixac omolo gotirir. Bu halda, burucu moment altinda nizovari
baltalardan, miixtolif formal1 frezerlordon istifado etmoklos tixac olan zonaya tozyiq altinda maye
vurulub, preslonmis tixact xirda hissoloro dograyaraq, yuyucu maye ilo birlikdo quyu agzina
qaldirilir. Bu omoliyyat da bas tutmadiqda, molum {isullar totbiq edib istismar komori tam
cixardilaraq, qoruyucu borular, onun daxilino diismiis konar ogyalardan tomizlonir. Preslonmis
metal tixac avvalki komorin “bagsmagindan” asagidadirsa, onda istismar komari kosilorok, ikinci
lilonin qazilmasi talab olunur.

Qozaya ugramis quyularda texnoloji prosesdon asili olaraq qaza borularimmin kasilmasi tolob
olundugda borukosonlordon istifado olunur. Qozaya ugramis borularin qoza soraitindon asil
olaraq, onlarin kosilmosi borunun hom daxilinds vo hom ds xaricinds aparilmasi talob olundugu
iclin, layiho olunan borukosonlor diametri 73 mm-don yuxart nasos-kompressor, qazma vo
qoruyucu borularinin hom daxilindon vo hom do xaricindon kasilmasini tomin edir. Borularin
kosilmasi kosgilor vasitasi ilo yerina yetirilir. Kasgilorin uc hissalori bork xalits ilo tochiz olunur.
Borukosonin kosgilori hidravlika prinsipina osaslanaraq kosilon borunun diametrino uygun
acilarag kosmo omoliyyatint yerino yetirir. Burucu moment, borukosonlo dorinlik miihorriklori
vasitasilo totbiq olunur.

Qoazalarin l3gvi zamam qeyri-adi soraitin yaranmasi ilo olagodar miixtolif xarakterli
miirokkoblosmolor bas verir. Bu ciir gozalar1 adi tisullarla (yuxar1 bandlords geyd olunan iisullar)
logv etmok miimkiin olmadig1 ii¢lin, foaliyysti dayandirilir. Bundan basqa komords, oyilma,
biikiilma, qirilma, yerdoyismo bas verdikdo homin quyularin da foaliyyeti dayandirilmis olur.
Belo quyular1 tomir etmak mogsadila kamarin yarali olan derinliyi mosafasi saviyyasinds sement
korpii quragdirilir, paz-yonosldici homin korpiiniin stiindo yerlosdirib barkidilir, frezer-rayber
vasitasi 1l kolonda “panceara” acilaraq, ikinci liilonin kasilmasi tomin edilir.

Apardigimiz apagdirmalar , onlarin naticolorinin qruplasdirilmasi vo aradan qaldirilmasi yollarinin
islonmosi asagidak tovsiyolorin formalagdirmasina osas yaradir.

Naticalar.

- cox 1llik istismarda olan (xiisuson quru orazilords yerloson neft yataqlarinda) geoloji va texniki
soboblordon quyularda bas veran imtinalar vo onlarin osasinda yaranan miirokkablogmalarin
intensivliyi artan dinamika tizra doyismokdadir.

-Quyularin fialiyyeotinin dalandirilmasinin asas sobablori yataqda hasilat soviyyasinin ciddi sokildo
azalmasi, texniki soviyyonin qonaotboxs olmamasi, totbiq olunan texnologiyalarin kéhnalmasi vo
igtisadi cohatdon rentabelli olmamasi vo digorlordirlor.

-Hasilat soviyyasinin artirilmasi {i¢iin quyularda texniki nozarst vo barpa texnologiyalarin maddi-
tochisat bazaslnin innovativ metod va tlisullarla zonginlagdirilmasin tomin etmak.
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ABSTRACT

As a result of the analysis of the modern state of the well fund, it was established that the main
reasons for the loss (suspension) and subsequent liquidation of their activities are the complexities
of various nature and the accidents and refusals arising in connection with them.

An analysis of the causes of accidents at the oil and gas production departments of the Republic of
Azerbaijan (OGPU) shows that they are classified in two groups at different depths, under
different operating conditions: geological and technical. In all cases, the detection and elimination
of these shortcomings requires the development of special technical and technological measures,
as well as the appropriate control method and the correct selection of tools and equipment in the
well for the elimination of the causes of accidents (induvidal approach) are of great relevance.
The solution of the problem, in turn, requires obtaining complete and detailed information about
the internal state of the well.

The article reflects the analysis of the nature of accidents at oil and gas wells and methods for
their elimination.

Keywords: Well stock, accidents and failures, geological and technical deficiencies, cutting-
gripping tools.
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PE3IOME
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Ananu3 npuunH aBapuil B HedrerazomoOsiBatomumx ynpasineHusx (HIAY) AszepOaiimxanckoit
PecriyOnukn mokaspIBaeT, YTO OHHM, HAXOMACh Ha DPAa3HBIX TIJIyOMHAX, B Pa3HBIX YCIOBHAX
AKCIUTyaTaIiH, B IEJIOM KIacCU(DUUIUPYIOTCS HA JBE TPYIIIBL: T€OJOrMYECKUE U TeXHUYeckre. Bo
BCEX CIIydyasX BBIABICHHE M yCTPAaHEHHE ATHUX HEJAOCTATKOB TPeOyeT pa3padOTKH CHEeIUaTIbHBIX
TEXHUKO-TEXHOJIOTUYECKUX MEPONPUATHH, a TakkKe NPaBUIBHOTO METOJa KOHTPOJIA H
HpaBIILHOTO NOA0Opa (MHANBUIYAIBHOTO TTO/IX0/1a) HHCTPYMEHTOB U 000pYJOBAaHHS CKBAYKHHBI
JUId yCTpaHEHUs NPUYMH aBapuu. Pemenuwe Bompoca, B CBOIO ouepeib, TpeOyeT MOIydeHHUs
HOJTHOW ¥ MOpOoOHOH MH(POPMAIH O BHYTPEHHEM COCTOSIHUM CKBAXKHHBI.

B craTthe npeacTaBneH aHaIM3 XapakTepa aBapHii Ha HETSAHBIX U Ta30BBIX CKBAKMHAX U CIIOCOOBI
UX yCTpaHEHHUS.

KaioueBbie ciioBa: (hOH]] CKBOXUH, aBapUU U OTKa3bl, TEOJOTMYECKUE U TEXHUUECKHE JIEPEKTHI,
PEXYIINE HHCTPYMEHTHI.
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ABSTRACT

The desorption of benzene and alkylbenzene from the surface of spent adsorbents is a crucial
aspect in the field of environmental remediation and industrial waste management. Contaminants
such as benzene and alkylbenzene are commonly found in various industrial effluents and pose
significant health and environmental risks. Adsorption techniques using porous materials have
proven effective in removing these pollutants from aqueous solutions. However, the subsequent
desorption process plays a pivotal role in the regeneration and reusability of the adsorbents.

This abstract presents an overview of the desorption behavior of benzene and alkylbenzene from
the surface of spent adsorbents. The desorption mechanisms, factors influencing desorption
efficiency, and strategies for enhancing desorption rates are discussed. The physicochemical
properties of the adsorbent, such as pore size, surface area, and surface chemistry, influence the
desorption kinetics and equilibrium.

Various desorption techniques, including thermal desorption, solvent desorption, and supercritical
fluid desorption, are explored for their effectiveness in removing benzene and alkylbenzene from
spent adsorbents. Factors such as temperature, desorption solvent, and pressure are considered in
optimizing desorption efficiency while minimizing energy consumption and environmental
impact.

The desorbed benzene and alkylbenzene fractions can be further treated or recovered using
appropriate downstream processes. The desorption efficiency and the possibility of adsorbent
regeneration are vital factors in determining the overall cost-effectiveness and sustainability of the
adsorption-desorption cycle.

Understanding the desorption behavior of benzene and alkylbenzene from spent adsorbents is
essential for designing efficient adsorption systems and developing sustainable waste treatment
strategies. Further research is needed to explore novel desorption techniques, improve desorption
kinetics, and assess the long-term stability and reusability of adsorbents in practical applications.
Keywords: adsorbent, alkylbenzene, degree of desorption, aluminum oxide, alkylates, benzene,
regeneration, remediation, waste management, environmental.

Regeneration of the adsorbent to reduce losses in the study of benzene and alkylbenzene
desorption is an essential step in the sulfanol production process using aluminum oxide.
Laboratory studies convincingly show the promise of the method of anhydrous adsorption
purification of alkylates from AICls, HCI, and easily sulfated with aluminum oxide. [1]

The conditions of the desorption stage of absorbed substances largely determine the economics of
sorption processes. There are several techniques for separating absorbed components: increasing
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the temperature of the absorber bed, reducing the pressure in the adsorber, desorption using
displacing agents, and nonabsorbent gases. In practice, various combinations of these techniques
are most commonly used, with a specific temperature potential of the adsorbent usually created to
remove the absorbed substance rapidly. [2] The purpose of performing the desorption stage in our
work is to reduce the losses during regeneration and ensure a sufficient degree of activation of the
adsorbent, ensuring that it can be used for the qualitative implementation of the subsequent stage
of adsorption. The desorption operation was carried out by applying heat to the adsorbent layer
while reducing the residual pressure in the system.

The adsorbent-activated A-aluminum oxide was weighed (Gi1) and loaded into the adsorption
column. Then alkylate, previously degassed, was passed through the adsorbent. The adsorbent
saturation conditions were varied within the following limits: temperature in the range of 90-130
°C and the experiment's duration in the field of 15-45 minutes. The saturated adsorbent was
weighed (Gz), and the number of hydrocarbons adsorbed on aluminum oxide was determined by
the difference in weights (Gs). Then the system was switched to desorption. For this purpose, the
adsorption column was connected to a vacuum pump, and the residual pressure in the system was
maintained within 10-60 mm Hg. The number of hydrocarbons desorbed under certain conditions
of temperature, pressure, and duration of the experiment was measured (Gs). The adsorbent was
weighed again, and the number of hydrocarbons remaining adsorbed on the adsorbent surface was
determined by the difference in weights (Gs). The effect of temperature on the desorption process
was studied at a constant pressure of 40 mm Hg and a constant duration of the experiment of 15
minutes. The data from the experiments are given in Table 1.

Table 1. Influence of temperature on the desorption process

Temperature °C
Product name 90 110 130
Adsorbent, g 0,76 0,73 0,73
Adsorbent with adsorbate, g 1,17 13 1,14
Adsorbed, g 0,41 0,57 0.41
Desorbed hydrocarbons, g 0,21 0,32 0,37
Desorption degree, % 21 56 90

From the data, we can see that increasing the temperature significantly increases the degree of
desorption of hydrocarbons. If at 90 °C, only 21% of the hydrocarbons adsorbed on aluminum
oxide are desorbed, increasing the temperature to 130 °C leads to the desorption of hydrocarbons
by 90%. The effect of pressure on the desorption process was studied at constant values of
temperature-110 °C, the duration of the experiment of 15 minutes. The data from the experiments
are shown in Table 2. As can be seen from the data in Table 2, the pressure has a significant effect
on the desorption process. Thus, at residual stress in the system equal to 60 mm Hg, the degree of
desorption is 29%. When the pressure is lowered to 10 mm Hg, the desorption rate increases
sharply and becomes 84%.

Table 2. Effect of pressure on the desorption process

. Residual pressure mm. Hg.
Quantity, g 60 20 20 10
Adsorbent 0,73 0,73 0,76 0,71
Adsorbent with adsorbate 1,22 1,3 1,33 1,20
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Adsorbed hydrocarbons 0,49 0,57 0,57 0,49
Desorbed hydrocarbons 0,14 0,32 0,37 0,41
Remaining hydrocarbons 0,35 0,25 0,20 0,08

Desorption degree % 29 56 65 84

The effect of the duration of the experiment was studied for 15-45 minutes at constant values of
temperature 110 °C and residual pressure 60 mm Hg. The data are shown in Table 3.

Table 3. Influence of the duration of the experiment on the desorption process

Quantity, g _ Duration of the gxperiment _
' 15 min. 30 min. 45 min.

Adsorbent 0,73 0,73 0,73
Adsorbent with adsorbate 1,22 1,23 1,14
Adsorbed hydrocarbons 0,49 0,50 0,41
Desorbed hydrocarbons 0,14 0,25 0,25
Remaining hydrocarbons 0,35 0,25 0,25
Desorption degree % 29 50 61

The data in Table 3 show that the duration of the experiment affects the degree of desorption.
Thus, if during the first 15 minutes of the experiment, only 29% of hydrocarbons were desorbed
from the adsorbent surface, prolonging the desorption process to 30 minutes allowed to desorb
50% of hydrocarbons. However, further increasing the experiment duration did not produce a
significant effect on the desorption of hydrocarbons.

The displacement desorption method was used to analyze the adsorbate. Displacement desorption
is performed by displacing the absorbed substance (adsorbate) from the adsorbent by another
component, a displacer.

The following requirements are imposed on the displacer: 1- good sorbability and high ability to
replace the absorbed component in the adsorbent; 2- the ability to actively displace the absorbed
component from the adsorbent; 3- fire and explosion safety; 4- low cost. We chose isopropyl
alcohol as the displacer component. [3]

First, we carried out the adsorption stage and determined that 0.88% of the alkylate passed
through it adsorbed on the adsorbent. Vacuum desorption was then performed at 110 °C and a
pressure of 20 mm Hg. In the receiver, 64.6 % of the desorbate was captured. Desorbate was
analyzed by gas-liquid chromatography. It was found that the desorbate consisted of benzene,
toluene, paraffin, and at 40 °C, isopropyl alcohol.

Desorbate was also analyzed by gas-liquid chromatography. [4] Desorbate includes paraffin and
alkylbenzenes. Further studies on the adsorption purification of alkylate showed that the most
significant degree of adsorption of hydrogen chloride is achieved at 90 °C, and the adsorption
capacity of the adsorbent at this temperature remains relatively high for longer than at other
temperatures. The same pattern is observed for "lightly sulfated compounds," although not very
noticeable.

On this basis, a temperature of 90 °C was chosen for adsorption purification, and the same
temperature was selected for the degassing process because this temperature is technologically
more justified.

At the degassing temperature, 94% hydrogen chloride and 25% benzene are stripped. The
paraffinic hydrocarbons under these conditions remain in the liquid phase. As stated above, during
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the adsorption purification of alkylate, 0.88% of the alkylate passed through it is adsorbed on the
aluminum oxide surface. To reduce the losses of these valuable components in the regeneration
process, desorption from the surface of the spent adsorbent was carried out.

Studies have shown that the degree of hydrocarbon desorption is greatly influenced by the process
temperature, pressure in the system, and the duration of the experiment. On the basis of the
carried out researches the optimum conditions for conducting the process have been chosen.
Temperature 130 °C, pressure - 40 mm Hg, and the duration of the experiment is 30 minutes.
Under these conditions, 95% of the adsorbed hydrocarbons were desorbed from the adsorbent
surface. The hydrocarbons remaining on the adsorbent surface were desorbed by displacement
desorption. The conducted studies made it possible to reduce alkylate losses before regeneration
to a minimum.
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XULASO

Istifado olunmus adsorbentlorin sothindon benzol vo alkilbenzolun desorbsiyasi otraf mhitin
borpast vo Sonaye tullantilarinin idars edilmasi sahasindo holledici aspektdir. Benzol va
alkilbenzol kimi cirklondiricilor adoton muxtalif sonaye tullantilarinda tapilir vo saglamliq vo otraf
muhit Ucln ohamiyyatli risklor yaradir. Masamoli materiallardan istifado edilon adsorbsiya
tisullart bu g¢irklandiricilorin sulu mohlullardan ¢ixarilmasinda effektivliyini siibut etmisdir.
Bununla bels, sonraki desorbsiya prosesi adsorbentlorin regenerasiyasinda va tokrar istifadssindo
miihiim rol oynayir.

Bu micarrod sorf olunmus adsorbentlorin sothindon benzol vo alkilbenzolun desorbsiya
davraniginin icmali tagdim olunur. Desorbsiya mexanizmlori, desorbsiya somaraliliyino tosir edon
amillor vo desorbsiya slratlorinin artirilmasi strategiyalart miizakirs olunur. Adsorbentin masama
6lglsu, sath sahasi vo soth kimyas1 kimi fiziki-Kimyavi xisusiyyatlori desorbsiya kinetikasina vo
tarazligina tosir gostorir.
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Termal desorbsiya, holledici desorbsiya vo superkritik maye desorbsiyast da daxil olmaqla
mixtolif desorbsiya tisullar1 sorf olunan adsorbentlordon benzol vs alkilbenzolun ¢ixarilmasinda
effektivliyi tGgln todqiq edilir. Temperatur, desorbsiya halledicisi va tozyig kimi amillor enerji
istehlakin1  vo otraf mduhito tosirlori  minimuma endirarkon desorbsiya somaraliliyinin
optimallagdirilmasinda nozors alinir.

Desorbsiya edilmis benzol va alkilbenzol fraksiyalar1 miivafiq asag1 axin proseslarindan istifads
etmoklo olavo emal edilo vo ya borpa edilo bilor. Desorbsiya somaraliliyi vo adsorbentin
regenerasiyasinin mimkiinliiyli adsorbsiya-desorbsiya dovrinin Umumi igtisadi samaraliliyinin
Vo davamliliginin miiayyan edilmasinds mihim amillardir.

Istifado olunmus adsorbentlordon benzol va alkilbenzolun desorbsiya davramisini basa diismok
somarali adsorbsiya sistemlorinin layihslondirilmasi vo davamli tullantilarin tomizlonmasi
strategiyalarinin islonib hazirlanmast ii¢iin vacibdir. Yeni desorbsiya tsullarini aragdirmag,
desorbsiya kinetikasini tokmillagsdirmok vo praktik totbiglords adsorbentlorin uzunmiiddatli
sabitliyini va tokrar istifads gabiliyyatini giymatlondirmak tglin slavs tadgigatlara ehtiyac var.
Acar sozlar: adsorbent, alkilbenzol, desorbsiya darocasi, aliminium oksidi, alkilatlar, benzol,
regenerasiya, remediasiya, tullantilarin idars olunmasi, atraf miihit.
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PE3IOME

Hecopbuus OeH307a M aNKWIOEH30J71a C MOBEPXHOCTH OTPAOOTAaHHBIX AJCOPOCHTOB SIBIISETCS
BaKHBIM aCIEKTOM B 00JIACTH 3KOJIOTUYECKOW peadMIUTaluy U 00palleHns ¢ MPOMBIIIIEHHBIMU
orxoaamu. Takue 3arpsa3HUTENN, KaK OCH30J1 M aJIKUIOEH30J1, 0OBIYHO BCTPEUAOTCS B PA3IMUHBIX
MPOMBIIJICHHBIX CTOYHBIX BOJAaX M MPEACTABISIOT 3HAYUTENFHYIO yrpo3y [UIS 30POBbS U
OKpy>Karomien cpeabl. MeTopl aicopOLMy ¢ MCIIOIB30BAaHUEM MOPHUCTHIX MaTepHaioB JOKa3alu
CBOIO 3((EeKTHBHOCT, B YyIAICHWUH O3TUX 3arps3HHUTENCd W3 BOJHBIX pacTBOpoB. OmHAKO
MOCTETYIOIUI Mpolece AecOpOIMHY UTpaeT PEHIaloNlyl0 pojib B pereHepalud U BO3ZMOKHOCTH
MOBTOPHOTO WCIOJIh30BAHUS aICOPOCHTOB.

B srom pedepare mpencraBieH 0030p MOBEACHUS JecopOmmu O€H30Jla W aIKWIOEH30J1a C
MOBEPXHOCTU OTpabOTaHHBIX afcopOeHTOB. OOCYKIAIOTCS MEXaHU3MbI J1ecopOIuu, (hakTOphl,
BAMsIOIME Ha A(PQPEKTUBHOCTh AECOPOLMH, a TakXKe CTPAaTeTdH TOBBIIMIEHUS CKOPOCTH
necopOmn. DPHU3NKO-XMMHUYECKHE CBOWCTBA aJCOpOCHTA, TakKWe KaK pa3Mep Iop, IUIOMAIb
MOBEPXHOCTU M XMMHUS TOBEPXHOCTH, BIUSAIOT Ha KWHETHUKY J1€COPOLIMU 1 paBHOBECHE.
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Paznmuunbie  MeTonpl  AecopOIMu, BKIIOYAs  TEPMHUYECKYIO  JIECOPOIUIO,  JeCOPOIUI0
pPAacTBOpUTENIEM M JECOPOIUIO CBEPXKPHUTUYECKOW JKHJIIKOCTH, HCCIEAYIOTCS Ha MpPEAMET HX
3¢ (HEKTUBHOCTH TIPH yIAICHUN OSH30J1a B alIKIIIOSH30J1a U3 0TpaboTaHHBIX ajcopOeHToB. Takue
(dakTopel, Kak TeMIeparypa, pacTBOPHUTENb IS JECOpOLMU M JaBJICHHE, YYHUTBHIBAIOTCS HpPU
ontumu3anu d3(pQeKTuBHOCTH JecOopOIUM TpU MUHUMH3AIHUUA TOTPEOJICHUS DSHEPrUM U
BO3JICHCTBUS Ha OKPY)KAIOIIYIO CPEy.

JHecopbupoBanHbie OEH30JbHBIE W AIKWIOCH30JbHbIE (PAKIUU MOTYT OBITH JOMOJHUTEIHHO
00paboTaHbl WM U3BJIECYEHBI C MCIIOJIB30BAHUEM COOTBETCTBYIOIIUX IMOCIEAYIOMINX MPOIECCOB.
D¢ deKTHBHOCTh /1eCOPOIMHM M BO3MOXKHOCTH pEreHepaluy aacopOeHTa SIBISIOTCS JKU3HEHHO
BOXHBIMH  (DAaKTOpaMH, OIPEHCIAIONMMH  OOIIYI0 3KOHOMHUYECKYI0 3(P(EKTUBHOCTH U
YCTOWYHMBOCTH IUKJIA a1COPOIIMH-1eCOpOIHH.

[Tonnmanue moBeneHUs aecopOIMu OCH30JIa U aTKUIOCH307a M3 OTPa0OTaHHBIX aICOPOCHTOB
UMEEeT BXHOE 3HAYEHHE /IS MPOSKTUPOBaHMS 3(P(HEKTUBHBIX CUCTEM aJICOpOIMU M pa3paboTKu
YCTOMUMBBIX CTpareruii mnepepaboTku oTxonoB. HeoOXoanMel nanpHeime wcciaeToBaHus s
U3y4YCHUS HOBBIX METO/OB JECOPOLUH, YIy4YIICHHS KUHETHKH JeCOpOIMH M  OILCHKH
JOJATOCPOYHON CTAaOMIIBHOCTH W BO3MOXKHOCTH TIOBTOPHOTO HCIOJB30BAaHUSI aJCOPOCHTOB B
NPaKTHYECKOM ITPUMEHEHHH.

KiroueBble cjioBa: aicOpOCHT, alTKMIOEH301, CTENEHb ECOPOIIUH, OKCH/T ATFOMUHUS, aJIKUJIATHI,
OeH3011, perenepanys, pemeauanus, oopaneHue ¢ 0TX0JaMH, SKOJIOTHSL.
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HASILAT QUYULARININ SULASMASININ QARSISININ ALINMASI
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XULASO

Moqalado, lay sularinin neft quyularina aximinin tocridi tigiin, lay sular ilo goriisdiikde hel vo
cokiintii amalo gotiron maddolordon istifado etmoklo yeni torkib vo texnologiyanin iglonmasino
cohd gostorilmisdir. Belo ki, su axininin tocridi ii¢ilin istifads edilocak reagentlorin, layin quyudibi
zonasinin kegiriciliyina tosirinin selektiv (se¢gma) xarakterli olmasi, yani, su tocrid edici mahlulun
yaratdigi hel va ¢okiintii, laymn yalniz su olan mosamolorindo bas vermasi osas gdotiiriilmiisdiir.
Ciinki, bu halda homin moasamolords axinin dayanmasi ilo quyuya axan suyun hocmi azala vo ya
kasila, neftin hocmi iso arta (on azi sabit qala) bilor.

Yuxarida bohs olunan maddolor qisminds “maye siiso” vo “Bright Water” reagentlorindon istifado
edorok eksperimentlor aparilmisdir.

Laboratoriya tocriibalorinds “maye siiso” vo “Bright Water” reagentlorindon istifads edorak, layin
sulu mosamolorindo halmo sokilli mohlullarin alinmasindan sonra bu mohlulun mosamoalords
barkimasi {igiin tursulardan da istifads edilorok somarali naticalor alinmisdir.

Acar sozlor: maye siiso, polimer, Bright Water, su tocridi, torkib, tursu.

Giris.

Moadan praktikasindan malumdur ki, neft quyularinin istismariin miioyyoan morholosinds quyu
mohsulunda suyun miqdarinin artmasi, yoni quyunun sulagmasi prosesi bas verir. Bu zaman
mohsuldar qatlarin dayaniqsiz vo zoif sementlogmis suxurlardan toskil olundugu hallarda,
sulagsmanin ilkin anlarinda quyularin mohsulu intensiv olaraq sulagsma ilo yanasi, hom do qum
tozahiirli 1lo do miisahido olunur. Belo bir hadiso naticasindo iso quyularin neft hasilati asagi
diisiir, bu quyularda tomirlor aras1 islonmo miiddoti (TIM) iso azalir. Bela bir monzora, sulagmis
quyularda selektiv (se¢ma) tocrid islorinin aparilmasinin aktualligini glindomo gotirir. Bu
istigamotdos bir ¢ox texnologiyalarin olmasina baxmayaraq, slixurlarin vo siixur masamalorindo
olan karbohidrogen va sularin miixtalif xarakterli olmasi sabobindon, molum texnologiyalarin
biitiin soraitlords totbiqinin samarali olacagi qonastina golmak sadslovhliik olardi. Bunlari nazara
alaraq, bu istiqgamotdo molum islori arasdiraraq, onlarda ¢atismayan vo ya nozoro alinmayan
hallar1 da nozars almaqla yeni texnologiyanin islonmasina cohd edilmisdir.

Metodoloji hisso

Praktikadan moalumdur ki, istismar quyularinda, quyu mohsulunun sulasma doracesinin artmasinin
asagidaki sobablordon irali golmo ehtimali vardir:

- hom lay sularinin, hom do neftin layda sixigdirilmasi {giin laya vurulan sularin yiiksok
keciriciliya malik layciglardan hasilat quyularina axini sababindon;

- daban sularinin istismar quyularina axini sabobindan;
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- istismar komarinin laziminca kiploagsmomasi naticasinds boru arxasindan “kenar” sularin axin
sobabindan.

Hasilat quyularinin hansi sababdon sulagsmasindan asili olmayaraq, biitiin hallarda bu hadiso
arzuolunmazdir vo neft hasilatina moanfi tosir gostorir. Odur ki, bu problem saho miitoxassislorinin
daim diqgoat morkozinds olur vo bu istigamatds axtaris islori intensiv aparilir.

[1, 4] islorindo sulagmis neftli laylardan isloyon hasilat quyularinin su basqisindan tocrid olunmasi
magsadi ilo, miixtalif kimyovi birlosmalordon genis istifade etmaklo suda hoall olunmayan, neftds
159 holl olma qabiliyyatino malik yeni torkibin islonilmosi gostorilmisdir. Neft osasinda
hazirlanmis bu reagentin, hasilat quyularinin quyudibi zonasina vurulmasi ilo onlara su axminin
qarsisinin alinmasinda istifado edilmosi toklif edilmisdir. Isin mahiyyoti ondan ibarotdir ki,
laylarin neft veriminin yiiksaldilmasi vo hasilat quyularina su aximmin tocridi tigiin neft osasl
reagent, neftspirtli emulsiya vo oksidlogdirici kimi iki hissaden ibaratdir ki, burada, birinci hisso
olaraq, neftspirtli emulsiya qisminds torkibinds 25-30% asag1 spirtlor (metil, etil, butil, propil vo
s.) vo agir amtoa neftindon, ikinci hissa olaraq, oksidlosdirici qisminds xrom anhidridinin 50%-li
sulu mohlulundan ibarst olmaqgla, 2:1 nisbatindo layin quyudibi zonasinin hesablanmig
dorinliyinadok niifuz etmosini tomin edocok hocmdo hazirlanaraq quyudibi zonaya vurulur. Bu
torkibin neftli mosamolora daxil olmasindan miioyyon miiddot sonra torkib neftds holl olaraq
geriya-quyuya daxil olur, sulu mosamolors daxil olan torkib iso burada barkiyarak, su axinlarinin
qarsisini kasir.

Fiziki-kimyovi cohotdon lay daxilinds borkidici kiitlonin yaradilmasi ilo su tocrid edici torkibin
alinmasi, li¢ boyiik qrupa boliiniir: borkidici, ¢cokiintii omalo gotiron vo hel omolo gotiron. Bozi
reagentlor iso bu quruplardan ikisina do aiddirlor: ¢okiintii vo hel amals gotironlor, mas. tursular,
akril sirali polimerlor vo s. Qeyd edok ki, barkidici katalizator rolunu golovi, mes. natrium
karbonat, bazi hallarda isa tursular, mas. xlorid tursusu oynaya bilor.

Neft moadonlorinds istifado edilon su tocridedici qruplar asason polimerlordon toskil olunmagla,
onlarin suyu tocrid etmo mexanizmi kimyavi reagentlorin lay mayelorinin siixurlarla slagosino
osaslanir. Bu hal ¢okiintii amala gotiron polimerlorin layin sulagmis sahalorine vurulmasina zomin
yaradi.

Masamali laylardan quyuya su aximini tocrid etmok ticiin hel omoalo gotiron mohluldan istifado
edilmisdir [3]. Aparilmis todqgiqatlar naticosindo miioyyon edilmisdir ki, torkibinds 5,1-5,2% maye
stiso (Na2SiO3) vo 5,2-5,3% hidrogen xlorid (HCL) olan mohlulu quyudibi zonaya vurdugda
torkib polimerlosir vo hel almir. Islonmis texnologiyaya osason secilmis quyuda omoliyyat
aparmaq Ugiin hesablanmis hocmdo hel omoalo gatiron torkibin (GOT) hor iki komponentindon
10%-1i moahlullar1 bir-biri ilo qarigdirarag, quyuya vurulur.

Lakin aragdirmalar gostormisdir ki, bu qayda ilo laya vurulmus torkib hel soklinds olsa da halmo
soklindadir vo onun layda dayaniqligi zoifdir.

Bir ¢ox islords, quyuya su axininin tacridi iigiin, layda suyun horaket etdiyi kanallarin baglanmasi
mogsadi ilo, homin kanallarda ¢okiintli yaradaraq hel omalo gotira bilon, zaman keg¢dikco iso orada
barkiyorak bark kiitlo halina ¢evrils bilon yiiksok 6ziiliiliikli mohlullar vurmagqla, moqsade nail
olundugu bildirilir [2].

Bu isda [2] lay sulariin tocridi {iglin hel amolo gotiron maddaslordon istifade etmoklo yeni torkib
vo texnologiya islonmisdir. Bu mogsadlo molum texnologiyalarda olan ¢atismamazliglar1 aradan
qaldirmaq t¢lin ¢oxsayli tocriibalor aparilmigdir. Laboratoriya tocriibalorindo hal-hazirda neft
sonayesindo miixtolif mogsadlorlo istifado olunan maye sliso (natrium silikat) vo xlorid
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tursusundan ibarat tokmillogdirilmis torkib, homg¢inin maye siiso vo xrom tursusundan ibarat yeni
torkiblo lay modelindo tocriibolor aparilmis, yeni torkiblor dyronilmis vo onlarin yeni somorali
totbiq texnologiyalar1 islonilmisdir. Tocriibolor gostormisdir ki, komponentlorin yiiksok
konsentrasiyasi halinda onlarin bir-biri ilo goériigmosindon yliksok oOziiliililyo malik olan hel
soklinda bark madds alinir ki, bu da suda hall olunmur.

Lay sularinin hasilat quyularina axininin tocridi mogsadilo hel yarada bilon torkiblorin islonmasi,
hor zaman saho miitoxassislorinin diqgot morkozindo olmusdur. Layin moesamolorinds yaranan
helin barkimok xassolorini artirmaqla, su tocridi islorinin keyfiyyatini yiiksoltmoyin miimkiinliyt
Oyronilmisdir. ©ks halda, hel yarada bilon maddoslorin siixur mosamolorino daxil olmaq
qabiliyyatinin olmasina baxmayaraq, onlar masamoalordo mohkomlonmozsa, bels tocrid etma islori
somarali ola bilmoz. Belo ki, asas sort olaraq, tamponaj materiali kimi, bu cilir maddslorin
mexaniki mohkomliyinin miioyyon hoddo godor olmasi vacibdir. Ciinki, belo olmazsa, homin
materiallarin lay silixurlart ilo adgeziyasi (yapisma xassosi) zoif olar vo lay vo quyudibi
tozyiqlorinin forqi sabobindan, onlarin laydan quyuya sixigdirilib ¢ixarilmasi bas vers bilor ki, bu
da aparilmais tocrid islorinin az somarali (bazon somorasiz) olmasina sabab olar.

Suyu tocrid edon reagentlorin, layin quyudibi zonasinin keciriciliyino tosiri selektiv (se¢gma)
xarakterli olmalidir, yoni tocrid edici mohlulun hel yaratmasi, layin yalniz su axan masamolorindo
bas vermolidir ki, bu halda axinin dayanmasi ilo quyuya axan suyun hacmi azala, neftin hacmi iso
arta (on az1 sabit qala) bilor.

Yuxarida bohs olunan islords toklif olunmus su tocridedici maddslorin layin quyudibi zonasina
vurulmasindan sonra, vurulan torkibin neftds holl olunma miiddstinin geyri miioyyan vaxta qodar
davam edacayi [1] vo ya su olan masamalorin ¢okiintii ilo tam gqapana bilmoyacayi [2] hallar
nazars alaraq, yalniz su kanallarint vo tamamilo baglamaq qabiliyystine malik yeni su tocridedici
torkibin tapilmasi iigiin laboratoriya todqiqatlart aparilmisdir.

Noatica va tokliflor

Laboratoriya tocriibalorindo malum texnologiya olan “Bright Water”’-don istifado edilmisdir. Belo
ki, molumdur ki, bu texnologiyada iki komponent istirak edir: BrightWater (BW) vo dispersant
(DP).

Bas “BrightWater” —nadir? Bu, termoaktiv polimerin hissaciklori olmagqla, laylarin sulagdirilmasi
prosesindo onlar1 (lay1) xiisusi olaraq temperatur qradienti ilo aktivlogsdirmok {ii¢lin nozordo
tutulmus soffaf mayedir. Proses aktivlosdikdon sonra BW-nin torkibinds olan nanohissaciklor 6z
hocmini 10 dofoyadok boyiidiir. Bu iso sixigdirma ii¢ilin laya vurulan suyun harokotino daha boyiik
miiqavimati tomin edir. Suyun istigamatinin doyismasi iso daha kigik keciricikli sahalordon neftin
sixigdirilmasia sobab olur ki, bu da olavo neft hasilati vo sixigdirma ilo ohato zonasinin
genislonmosi ilo noticalonir. BW-nin fiziki kimyovi xarakteristikas1 asagida verilir:

Markasi: EC 9398 A, xiisusi ¢okisi-1,031 g/sm3 ; kinematik 6zlullyi-158,68 sSt; dinamik
ozIuliyd -163,6 mPa s. vo pH=6.

“BrightWater”-nin hocmini boyiitmo xassosini vo “Maye siiso”nin lay sular ilo goriisdiiytindo
cokiintii yaratmasi xassosini nozeore alaraq, bu iki maddaden yeni kompozisiyanin yaradilmasi
liclin miivafiq tocriibalor aparilmisdir. Burada birinci komponentin 6z hocmini artirmasi, ikinci
komponentin iso lay sular1 ilo gériismosinds [2] orada ¢okiintii yaratmasi xassolori bizo ominlik
verir ki, yeni kompozisiyannn masamoalori tam gqapamasi qacilmazdir vo kompozisiyanin
masamolorda barkimasi halinda ise sulu masamalarin 100%-li tocridi bag vera bilor. Apardigimiz
tocriibalordon vo adobiyyat monbolorindon do malumdur ki, halmo sokilli bu ciir mohlullarin lay
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soraitindo borkimosi tiglin miixtalif tursulardan, masalon: xlorid tursusu, xrom tursusu, limon
tursusu vo s.-don istifado etmoklo mogsodo nail olmaq miimkiindiir. Bu xassolordon istifads
edorok suyun tocridi iiglin komponenetlorin miixtolif konsentrasiyalarinda tocriibolor aparilmisdir.
ovvalco laboratoriya soraitindo BW-nin Maye siisonin sulu mohlulu ilo garisigindan ibarot
kompozisiyalar hazirlanaraq, onlarin 6ziinii miixtolif temperaturlarda neca aparmasi vizual olaraq
miisahids edilir. Tocriibalordon goriindiiyii kimi, avvolco Bright Water-o onun yarisi godor Maye
stisonin miixtalif konsentrasiyali sulu mohlulu hazirlanaraq onunla qarigdirilir. Bu qayda ilo bir
neco mixtalif torkibdon ibarot kompozisiya islonilmisdir. Sonra iso bu kompozisiyalara lay
sularina qarigdirilmis xlorid tursusu olavo olunaraq onlarin borkimosi Gyronilmisdir. Noticolor
cadvaldas verilir.

Cadval 1. BW, miixtoalif qatililiglarla hazirlanmis Maye siisonin sulu mohlulu vo xlorid
tursusundan ibarat kompozisiyanin gatilmasindan alinan torkibin (helin) vaziyyati:

Toc- | BW | Maye siisonin Xlorid tursusunun lay

riba | sm® | sulu mohlulu, suyu ilo mahlulu, sm® Alinan kompozisiyanin voziyyati
Ne- sm®
St 5%-li | 10%-li | 15%-Ili | 5%-li| 10%-li | 15%-li

1 20 10 20 Kisel soklinds ag mohlul alind:.

2 20 10 20 Qatigabonzoar ag kiitlo ¢okiintiisii omoalo
goldi, tizorinds iso su var

3 20 10 20 Homin hadiss tokrar olundu, su hissosi daha
coxdur.

4 20 10 20 Ani olaraq barkimoya baslads, izorindo
barkimamis kiitls var

5 20 10 20 Dorhal boarkimays basladi, vaxt ke¢dikca susuz

bork kiitls yarandi

6 20 10 20 Darhal barkiyarak, {izorinds su olan bark gel
yarandi

7 20 10 20 Qati kisel soklinds ag rongli mahlul alindi.

8 20 10 20 Darhal barkimaya baslayir, kolbanin dibinda
bark hel yarandi, lizerindo kisel kimi ag
moahlul var

9 20 10 20 Dorhal borkimoyo baslayir, vaxt kegdikco
biitiin mohlul barkidi

Cadvaldo gostarilon torkiblordon 5-cisi daha somoarali oldugundan (siiratli barkimays dogru
getdiyindon), ondan istifads etmokls xotti lay modelindo tacriibalor aparilaraq, su axminin tocridi
mogsadilo oshomiyyatli naticalor alinmisdir.

BW vo MS-don ibarat kompozisiyadan istifado etmoklo yliksok kegiriciliys malik mosamali
miihitin kegiriciliyino tosirini todqiq etmoak {i¢iin asagidaki qaydada todqiqat islori aparilmisdir.
Xotti lay modelindo kvars qumundan toskil olunmus masamoali miihit (322 sm3) yaradildiqdan
sonra, lay suyu ilo tam doydurularaq, kegiriciliyi toyin edilmis vo 29,16 mkm?2 oldugu miioyyon
olunmusdur. Sonra masamali miihito masamoalor hacminin 25%-1 hacmindo codvalds gostarilon 5-
ci torkibdon ibarot kopmozisiya vurulmusdur (BW + MS$-nin sulu mohlulu). Bu torkib modelds
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lay suyu ilo goriisdiikdo hom ¢okiintii yaratmaga baslayir, hom do 6z hocmini genislondirorok
mosamoalori qgapamaga baslayir. Bu vaxt onlarin ardinca HCl-un miixtalif qatiliqlt sulu mohlulunu
vurdugda kompozisiya dorhal borkimoys dogru gedir. Bu mohlullar vuruldugdan sonra, modelin
hor iki torofi baglanaraq 24 saat miiddotinds saxlanilmig, bu miiddot bitdikdon sonra modelin
girisindon miihito su vurularaq, yenidon moasamali miihitin suya goro kegiriciliyi toyin edilmisdir.
Bu halda masamoli miihitin keg¢iriciliyinin 0,07 mkm2-na godor azaldigi molum olmusdur.
Gorlindiiyti kimi, BW, Maye siisonin sulu mohlulu va xlorid tursusundan ibarat kompozisiyani lay
modelino vurmagla moasamoali miihitin kegiriciliyini koskin sokildo azaltmaq miimkiindiir (29,16
mkm?-dan 0,07 mkm? —na godor ).

Naticd

Beloliklo aparilmis todqiqatlarin naticasi olaraq miisyyon edilmisdir:

- Laylardan hasilat quyularina su axininin tocridi igiin yeni torkib islonmisdir: yeni torkib olaraq
birinci hissasi BW+10%-1i maye siisodon, ikinsi hissasi iso 10%-1i xlorid tursusundan ibarat
torkib;

- Tapilmis yeni torkibin totbiq texnologiyasi: quyudibi zonaya ilkin olaraqg BW+10%-li maye
slisodon ibarat birinci hisse, ardinca amtos neftindon ibarat bufer mayesi, ardinca iso 10%-li xlorid
tursusu vo yena do basqi mayesi qismindo amtos nefti vurulur.

- lIqtisadi somors kimi tacrid olunmus su va quyunun neft hasilatinin artimi gétiiriiliir.
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DJIeKTpOHHAs MouTa oTBeTCTBEHHOro apTopa:'malik.abdullayev.52@mail.ru
PE3IOME

B crarpbe mpeanpuHsATa MOMBITKA pa3padoTaTh HOBBIM COCTaB W TEXHOJOTHIO M30JIALIUU MPUTOKA
IUIACTOBOM BOJBI K HE(TSIHBIM CKBa)XMHAM C HCIIOJb30BAaHMEM BEILECTB, 00pa3yroIUX Irellb U
0CaZIOK IMpH BCTpeYE C IUIACTOBOM BOmOH. Takum 00pa3oMm, NHpeAroyiaraercsi, 4To pearcHTHI,
UCMOJb3yeMble JUIsI H30JIALMU IOTOKAa BOJbI, OKAa3bIBAIOT M30MpaTelbHOE BO3ACHCTBUE HA
NPOHHUIIAEMOCTh TPHU3a00IHON 30HBI CKBAXHHBI, TO €CThb TI€lb M OCaJO0K, CO3/laBacMbIC
BOJIOM30JIMPYIOIIMM PacTBOPOM, BO3HUKAIOT TOJIBKO B IIOpax IulacTa coxepkamue soay. [loromy
4TO B 3TOM Cllydae OOBEM MOCTYMAaoUIe B CKBAXKHUHY BOIBI MOXKET YMEHBUIMTHCS WU
IPEKpPaTUTHCS, a 00beM He(PTH MOXKET YBEIMUUTHCS (110 KpaiiHeW Mepe, OCTaTbCs MOCTOSHHBIM)
3a CYET OCTAHOBKH I1OTOKA B 3TUX MOPAX.

OKCIIEpUMEHTBI ITPOBOAMIIUCH C HCIIOIB30BAHHMEM B KAaueCTBE BBILICIEPEUUCIICHHBIX BELIECTB
pearenToB «Kuakoe crekno» u “BrightWater”.

O¢ddexTuBHBIE pe3ynabTaThl ObUIM IOJIYYEHbl IPU HCIOJb30BAaHUM B  Ja0OpaTOPHBIX
IKCIIepUMEHTaxX peareHToB «Kumkoe crekio» u “BrightWater”, a mocie moixy4eHusi pacTBOpOB B
BOJHBIX IIOpax IUIACTa TAKXKE INPUMEHSUINCHh KHUCIOTHI JJIsl 3aTBEPAEBAHMS 3TOrO pacTBopa B
nopax.

KuioueBble ci10Ba: XuJIKoe CTEKII0, monumep, “BrightWater”, u3onsius BoIOIPUTOKOB, COCTaB,
KHCJIOTA.
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ABSTRACT

The article attempts to develop a new composition and technology for isolating the influx of
formation water to oil wells using substances that form a gel and sediment when encountering
formation water. Thus, it is assumed that the reagents used to isolate the flow of water have a
selective effect on the permeability of the bottom hole zone of the well, that is, the gel and
sediment created by the water-isolating solution occur only in the pores of the formation
containing water. Because in this case, the volume of water entering the well may decrease or
stop, and the volume of oil may increase (at least remain constant) due to stopping the flow in
these pores.
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The experiments were carried out using the reagents “Liquid Glass” and “BrightWater” as the
above substances.

Effective results were obtained when using “Liquid Glass” and “BrightWater” reagents in
laboratory experiments, and after obtaining solutions in the aqueous pores of the formation, acids
were also used to solidify this solution in the pores.

Keywords: liquid glass, polymer, “BrightWater”, isolation of water inflows, composition, acid.
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ABSTRACT

In parallel with the developments in material science, applications on new materials have
increased in recent times to meet the needs of the fast-growing industry, to have a better standard
of living, and thus to increase productivity. In this paper, the hybrid fiber metal layered (FML)
composites designed in 3D model it is seen that material groups that are quite different from each
other in terms of material properties have a structure that brings them together. Using ANSYS
Workbench Explicit Dynamics software, hybrid FML composites that can be used in various
fields such as automotive, defense, and space industries were developed and impact tests were
conducted and the results were analyzed.

Keywords: ANSYS 21, Explicit Dynamics, metal matrix composites, impact test.

Introduction

Hybrid fiber metal laminated composites are materials with wide engineering applications in the
automotive, aerospace, defense and aerospace industries due to their superior properties such as
high strength, lightness, rigidity and high temperature resistance [1-2]. Despite their superior
properties and advantages, these materials are susceptible to damage caused by various factors
during production and service [3]. The mode of damage caused by low impact velocity loadings
on hybrid fiber metal-laminated composites occurs in delamination, matrix cracking, and fiber
fracture [4-5]. The damage mode at high impact speed loading is essentially the same for low
impact speed, but with additional damage mechanisms such as shear blocking [6]. Various studies
have shown that the impact performance of composites is increased by various methods. Fiber
processing , interleaving, hybridization of fibers and matrix modification [7] stand out among the
reported methods. Hybridization is the combination of two or more fibers in a matrix. It has been
reported that the fiber type used, fiber configuration and stacking order have effects on the
structural and mechanical performance of hybrid composites [8]. It was found that asymmetrical
array laminates outperformed symmetrical array laminates [9].

The initiation and propagation of impact damage in hybrid fiber metal laminated composites is
particularly important for the design, fabrication, certification and monitoring of an increasingly
broad range of structures. While most models are applied on shell type formulations, some are
applied on solid type finite element formulations [1].

One approach is to predict the response of each stratum using a hypothetical model that combines
the behavior of each stratum with adjacent interstratified strata [2]. An intralayer damage model
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takes into account the effects of transverse matrix cracking and interlayer delaminations into
account [3].

In engineering simulations, the properties of the material from which the analyzed model is made
are of great importance. The ANSYS program allows the 3D model of the object to be exactly
matched with the material properties to be used in reality [10].

In this study, realistic results were obtained by simulating the real-world behavior of ANSYS
program components and subsystems using the finite element method based on the impact test
results of hybrid fiber metal laminated composite materials in accordance with ASTM E23
standard.

Materials

Materials used for fabrication through the ANSYS program are unidirectional carbon fiber, epoxy resin
and 1mm thick 7075-T6 Al sheet Fig 1.

1.2. Materials Specifications

1. Matrix:

The matrix material in composites is 7075-T6 Al sheet with a Young's Modulus of 70 GPa and a thickness
of 1 mm. 7075-T6 Al sheet, in addition to having high hardness and strength values, almost challenges
steel by maximizing these values due to its ability to be heat treated. It is the most important alloy of the
defense, space and aviation industry with its high hardness and strength as well as its lightness.

2. Reinforcements:

a) Epoxy resin:

Epoxies consist of two or more epoxy-containing components. They are obtained by the reaction of
polyphenol with epichloride under basic conditions. They are in the form of a viscous and light-colored
liquid. The transparent and sticky state is characteristic of amorphous polymers. It provides adhesion
between the matrix and the fiber.

b) Carbon fiber:

Unidirectional carbon fiber fabric with a fiber density of 300 g/m? is widely used as a reinforcement
element in composite materials.

e

Figure 1: Hybrid fiber metal laminated composite sample.

Methodology
Using the ASTM E23 standard and the "Impact Tester ZWICK brand 450 J" equipment specification in the
ANSYS software package, a 3D geometric model of impact testing and the composite material under study
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was built in two directions (Fig.2a and Fig.2b). This software has been basically used for finite element
analysis (FEA) principle to analyse the different types of results when subjected to required boundary
conditions. Material for samples was selected from the ANSYS library and their properties were imported
from in-built library.

Striker and support sample dimensions were taken in accordance with ASTM E23 and "Impact Tester
ZWICK brand 450 J" equipment specification.

Composite sample dimensions were taken in accordance with ASTM E23. Details of the required
dimensions are shown in Table 1 with the corresponding parameters.

Part 1

1) Composite sample:

Designed specimen is a nanocomposite material that consists of 4 layers of 7075-T6 Al sheet and 3 layers
of unidirectional carbon fiber cloth. Material for 4 layers (Imm) of 7075-T6 Al sheet has given on Table 2
and material for 3 layers (0.67mm) of unidirectional carbon fiber cloth has given on Table 3.

2) Striker:

For striker we choose “Structural steel” material. According to equipment specification of "Impact Tester
ZWICK brand 450 J" for getting kinetic energy equal to 450 J and mass of striker 32,84 kg, we changed
the density into 12071665,4 kg/m?® instead of default density because the volume of our striker equal to

2720,42 mm? and the velocity of strike equal to 5,23 m/sec. All other properties of this material we saved

as default Table 4.
We could calculate these parameters using formulas:

mv? m
Ek = -
Where,
E, — kinetic energy; m — mass of striker;V — volume; v — velocity of striker and p —
density
3) Support:

For support we used “Structural steel” material, with default parameters which has been shown in Table 4.

Part 2

1) Meshing:

Meshing was performed on the generated sample as shown in Fig.3a and Fig.3b. The type of meshing for
specimen was linear which resulted in 3234 elements and 1344 nodes (for full model in 22189 elements
and 17358 nodes). The volume and mass were 3300 mm? and 0.00387 kg details of which were as shown

in Table 5.

2) Boundary conditions:

One face of the support samples is fixed. The velocity equal to 5,23 m/s and directed against the Z axis
applied to striker as shown in Fig.4a and Fig.4b.

Results and Discussion

ANSYS software was used to find correct impact analysis results. 3D models were built, finite elements
were created and boundary conditions for the impact test were set as shown in Fig.2-4. The impact time
was taken as the striker movement of 60 mm, which is equal to 0.0115 seconds as shown in Table 6. The
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impact was considered with the application of the sample in two directions. As a result of the analysis, the
maximum strains and stresses in the specimen samples are shown in Fig.5-6. The results of calculations
elastic strains and equivalent stresses for each directions are shown in Tables 7-8. Paste the total energy
calculations of the striker and the sample for each direction.

ANSYS

2021 R1
ACADEMIC

ANSYS

2021 R1
ACADEMIC

Figure 2b: Charpy impact test sample for sideway installation.

ANSYS
2021 R1

ACADEMIC

A

Figure 3a: Meshed charpy impact test sample for straight installation.
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ANSYS

2021 R1

ACADEMIC

Figure 3b: Meshed charpy impact test sample for sideway installation.
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Figure 4a: Boundary conditions for straight installation.
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Figure 4b: Boundary conditions for sideway installation.
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Table 1. Composite sample dimensions.

Parameter Value
Length 55 mm
Width 10 mm
Thickness 6 mm

Table 2. Properties of 7075-T6 Al sheet.

Youngs Modulus
(GPa)

Density (kg/m?)

Poissson ratio

Shear Modulus (GPa)
(

Tensile Yeild Strength

GPa)

2804 70

0,32

26,7

0,48

Table 3. Properties of epoxy carbon woven (395 GPa) prepreg.

Density (kg/m?) Youngs Modulus Poissson ratio | Shear Modulus (GPa) | Tensile Yeild Strength
(GPa) (GPa)
1480 91,8 0,3 3 0,829
Table 4. Properties of structural steel.
Density (kg/m?®) | Youngs Modulus Poissson Shear Modulus | Tensile Yeild Bulk Modulus
(GPa) ratio (GPa) Strength (GPa) | (GPa)
7850 200 0,3 70 0,2 166,7
Table 5. Specifications of different properties of specimen.
Properties
Volume 3,3e-6 m*?
Mass 0.00387 kg
Scale factor value 1
Bodies 7
Nodes 1344
Elements 3234
Mesh Metric None

Table 6. Explicit Dynamics — Analysis Settings.

Type Program Controlled
Step Controls Number Of Steps 1

Load Step Type Explicit Time Integration
End Time 1,15e-002

Maximum Energy Error 0,1

Maximum Number of Cycles le+07
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ANSYS

2021 Rl

ACADEMIC

Figure 5a: Equivalent elastic strain of specimen for straight installation.
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Figure 5b: Equivalent elastic strain of specimen for sideway installation.

ANSYS

2021 Rl
ACADEMIC

Figure 6a: Equivalent stress of specimen for straight installation
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Figure 6b: Equivalent stress of specimen for sideway installation.
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Faizan et al.[11]. observed tensile behaviour of carbon fiber reinforced polymer composite material using
ANSYS 21 software. The composite material with four layers (carbon fiber reinforced with resin epoxy,
resin polyester, PVC Foam) under tensile load of 400 N were tested. For total deformation carbon fiber
reinforced with resin epoxy composite sample has shown the least deformation which were equal to
2.5311e-007 m. For maximum equivalent stress Carbon fiber reinforced with PVC Foam composite
sample has shown the least value which were equal to 41664 Pa. For maximum normal stress Carbon fiber
reinforced with PVC Foam composite sample has shown the least value which were equal to 47476 Pa.

In our study for straight installation maximum equivalent elastic strain occurs on carbon fiber cloth and the
maximum equivalent stress occurs on Al 7075-T6. Their values are given in Table 7a and Table 8a. In
sideway installation maximum equivalent elastic strain and stress occurs on Al 7075-T6. Their values are
given in Table 7b and Table 8b.

Table 7a. Equivalent elastic strain results of specimen for straight installation
Equivalent Elastic Strain (straight)

Results

Minimum 4,7815e-006 m/m
Maximum 1,1637 m/m
Average 4,9783e-002 m/m
Minimum occurs on Al 7075-T6
Maximum occurs on Carbon fiber cloth

Table 7b. Equivalent elastic strain results of specimen for sideway installation
Equivalent Elastic Strain (sideway)

Results

Minimum 2,5483e-005 m/m
Maximum 1,5011 m/m
Average 6,2555e-002 m/m
Minimum occurs on Al 7075-T6
Maximum occurs on Al 7075-T6

Table 8a. Equivalent stress results of specimen for straight installation
Equivalent Stress (straight)

Results
Minimum 0, Pa
Maximum 2,9483e+007 Pa
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Average 2,5134e+006 Pa
Minimum occurs on Carbon fiber cloth
Maximum occurs on Al 7075-T6

Table 8b: Equivalent stress results of specimen for sideway installation

Equivalent Stress (sideway)

Results

Minimum 0, Pa

Maximum 6,1972e+08 Pa

Average 1,4304e+007 Pa

Minimum occurs on Carbon fiber cloth

Maximum occurs on Al 7075-T6
Conclusion

In accordance with ASTM E23 standards, samples were designed, simulated and tested with the help of
ANSYS program for impact testing, with striker which has 450J kinetic energy applied to hybrid fiber
metal laminated composite materials in two different directions. According to ASTM E23 the impact
energy is taken to be the decrease in the kinetic energy of the striker. In straight installation of the
specimen decrease in the kinetic energy of the striker equal to 13,804 J. In sideway installation of the
specimen decrease in the Kinetic energy of the striker equal to 33,379J. For maximum equivalent elastic
strain and stress, we got next results:

1) In straight installation maximum equivalent elastic strain occurs on Carbon fiber cloth which equal to
1,1637 m/m;

2) In straight installation maximum equivalent stress occurs on Al 7075-T6 which equal to 29,483 MPa;

3) In sideway installation maximum equivalent elastic strain occurs on Al 7075-T6 which equal to
1,5011 m/m;

4) In sideway installation maximum equivalent stress occurs on Al 7075-T6 which equal to 619,72 MPa.
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ANSYS PROQRAMINDAN ISTiFADO ETMOKLO HiBRiD FML
KOMPOZIT MATERIALLARIN ZORBO OZLULUYUNUN TODQIiQI
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XULASO

Material elmindaki inkisaflara paralel olaraq, siirotlo inkisaf edon sonayenin ehtiyaclarini 6domak,
daha yaxs1 bir hoyat standardlarina nail olmaq vo beloliklo mohsuldarlig1 artirmaq {igiin son
doviirlordo yeni materiallar tizorindo aparilan totbigatlar daha da artmisdir.Bu mogalodo 3D
modeli dizayn edilon hibrid fiber metal layli (FML) kompozitlor material xiisusiyyatlori
baximindan bir-birindon olduqca forqli olan material qruplarininin bir araya gotiron bir qurulusa
sahib oldugu goriiliir. ANSYS Workbench Explicit Dynamics proqramindan istifads etmaklo
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avtomobil, miidafio vo kosmik sonaye kimi miixtolif saholords istifado edilo bilon hibrid FML
kompozitlerin hazirlanmasi vo zarba 6zliiliiyii sinaqlari aparilmis vo naticalari tohlil edilmisdir.
Acar sozlar: ANSYS 21, Explicit Dynamics, metal matrisli kompozitlori, zarba sinaqlari.

UCCJEIOBAHUE YJIAPHBIX CBOMCTB I'MBPUIHBIX
KOMITIO3UIIMOHHBIX MATEPHUAJIOB MBJI C UCIIOJIB30BAHUEM
IMPOI'PAMMHOI'O OBECIIEYUEHHUSA ANSYS

'Hypaan I'yp6anos, > Kamana I'ypoanosa, *lOcud Tanpusepaues

Mpenonasatens xadenpsl MaTepuanoBeieHus ¥ TEXHOJOTHH 06paboTku, AsepOaiimxanckuii [ocynapcTBeHHBbIH
Vuusepcuret Hedtu u llpomeinnennoctu. E-mail: nurlan.gurbanov@asoiu.edu.az

Mnapgmuit Hay4HBIA cOTpyaHMK, Hayuno-uccienosatenbckuil HHCTUTYT «[eoTeXHOIOrnuecKye IpobaeMbl He(TH,
rasa W XuUMHH», As3epOai/KaHCKUH TOCYJapCTBEHHBIH YHHBEPCHUTET HE(TH W MPOMBIIUICHHOCTH. E-mail:
kemaleomaroval@gmail.com

[Ipenonasatens kadenpsl MaTepuanoBeicHHs M TEXHOJOTMH 06paboTkm, AsepOaiikanckuii ['ocyaapcTBEHHbIN

Vuusepcurer Hedru u Ipomeimiennoctu. E-mail: yusif.tanriverdiyev@asoiu.edu.az;
PE3IOME

[NapannenbHO ¢ pa3BUTHEM MaTEpPHAJIOBEICHHS B IMOCIEIHEE BPEMsl PACIIUPUIOCH TPUMEHEHHE
HOBBIX MAaTEpUAJIOB, YTOOBI yIOBIETBOPUTH MOTPEOHOCTH OBICTpOpACTYIIEH MPOMBIILICHHOCTH,
HOBBICUTh YPOBEHb JKU3HH M, TAKUM 00pa3oM, MOBBICUTH IPOU3BOJIUTENBHOCT. B 3T0i craThe
THOPHIHBIX BOJIOKHO-METAIJIOCIOUCTHIX kKoMno3uToB (MBJI), cipoektupoBanHbix B 3D-Mozenu,
BUJHO, YTO TpPYMNNbl MaTepUaAIOB, CWJIBHO OTJMYAIOIIMECs Jpyr OT JApyra IO CBOicTBaM
Mmarepuaia, HUMEIOT CTPYKTypy, Koropas oObeauHseT ux. C MOMOULIbIO MPOrpaMMHOIO
obecneuenns ANSYS Workbench Explicit Dynamics Obin pa3paboransl rubpugasie MBJI -
KOMITO3UTBI, KOTOPBIE MOKHO MCIIOJIB30BaTh B PA3IMUHBIX 00IACTSIX, TAKUX KaK aBTOMOOWIIbHAS,
00OpOHHAsi M KOCMHYECKash MPOMBIIIICHHOCTh, OBUTH TIPOBENCHBI yJapHbIE WCIBITAHUS U
NIPOAHATN3UPOBAHBI PE3yIIbTATHI.

KaroueBbie cioBa: ANSYS 21, Explicit Dynamics, KOMIO3UTBI ¢ METAIIMYECKOW MaTpHIIeH,
UCTIBITAaHUE Ha yJIap.
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QALDIRICI AQREQATLARIN MEXANIKI INTIQALININ OPTIMAL
LAYIHOLONDIRILMOSININ OSAS PRINSIPLORI

Sevda Oliyeval, irado Korimova?, Rabiya Abisova®, Vafa Pasayeva*

Dosent, “Mexanika” kafedrasi, Azorbaycan Doévlot Neft vo Sonaye Universiteti, texnika elmlori namizadi,
Azorbaycan. E-mail: sevda.aliyeva.66@bk.ru

234Miiollim, “Mexanika” kafedrasi, Azorbaycan Dovlot Neft vo Sonaye Universiteti, Azarbaycan.

E-mail: irada.karimoval993@gmail.com?, rabiya.abishova@mail.ru®, pashayeva.vafal960@gmail.com*

XULASO

Mogalods mexaniki Gtiirmalorin - konstruksiyalarinin - optimallasdirilmas1 masalalori  tohlil
edilmigdir. Bildiyimiz kimi layiholondirilon texniki obyektlorin daxili parametrlorinin
secilmasindan asil1 olaraq, bu obyektlori xarakterizo edon konstruksiyalar miixtalif qiymatlor alir.
Optimal layiholondirme maosalolorindos moqgsad funksiyast kimi konstruksiyanin iqtisadi
gostaricilori, metal tutumu, uzundmiirliliiyl, etibarliligi qobul oluna bilor. Cox kriteriyal
mosololordo iso moqgsad funksiyast  bir ne¢co amili eyni zamanda Oziindo limumilosdirir.
Mohdudiyyat sortlori kimi iso konstruksiyanin is gérmo qabiliyyati kriteriyalarinin (mohkomlik,
sartlik, yeyilmoyos davamlilig, titromoayo va istiloys davamliliq) 6donilmasi nozaords tutula bilor.
Qeyd olunan masalalor moqalods genis sokildo gorh edilmisdir. Homginin , qaldirict aqreaqt
intiqali konstruksiyasinin layiholondirmo magsadi ii¢lin lazim olan miiddealar miiqayisali tohlil
edilmisdir.

Acar sozlor: mogsad funksiyasi, intiqal, kriteriya, esgiz, ¢oki funksiyasi, 6tiirmo odadi, klassik
analiz, kompromis.

Problemin aktualligl: Hazirda diinya miqyasinda mohsuldarlig1 ilo xiisusi yer tutan yeni
yardailmis masin  vo mexanizmlorinin i qabiliyyaetini artirmaq mogsadilo  onlarin
tokmillogdirilmasi masalolori digqgot morkozindodir. Agir is rrejimindo totbiq edilon masin vo
mexanizmlorin yeni variantinin layihalondirilmasi ii¢lin qarsiya qoyulan asas masalo onlarin hisso
vo diiylinlorinin etibarliginin 6donilmasi sortilo optimallasdirilmas: mosalori hesab edilir. Miiasir
vo yliksok is qabiliyyotine malik mexanizmlordon hor hansi biri rasional mexanizm kimi qabul
edilo bilor. Miiasir masinlarin uzunomiirliiylinii artirmaqla optimallagdairilmast masalalari
giiniimiiziin on aktual problemlarindondir. Bu baximdan tortib edilon moqals aktual mdzuya hosr
edilmisdir.

Tadqgigatin maqsadi: Qaldirict aqreqatlarin mexaniki intigalinin optimal layihslondirilmasi iizra
osas prinsiplorin iglonmasi.

Layiholondirilon texniki obyektlorin daxili parametrlorinin seg¢ilmosindon asili olaraq, bu
obyektlori xarakterizo edon konstruksiyalar miixtalif qiymatlor alir. Lakin bu parametrlorin aldigi
qiymatlor ¢oxlugunda els fikss olunmus qiymatlor ola bilar ki, bu qiymatlorde obyekti xarakterizo
edon kriteriyalar — mogsad funksiyasi ekstremal qiymatlor ala bilor [1, 2, 3, 4].

Umumi halda magsad funksiyas: @ (¥ ) miixtolif 6lciilii vektorlarin X funksiyasi ola bilar. Serhod

sortlori iso baraborlik vo berabarsizlik soklinde homin vektorlardan ibarst olan arqumentlorin
funksiyasi g (¥ ) soklindos ifads oluna bilor:

Q(x") = minQ(x)

e

l 100



mailto:sevda.aliyeva.66@bk.ru
mailto:irada.karimova1993@gmail.com2
mailto:rabiya.abishova@mail.ru3
mailto:pashayeva.vafa1960@gmail.com

ISSN: 2663-8770, E-ISSN: 2733-2055

I:TM

REFERRED & REVIEWED JOURNAL

max x D
g}'(f)fo- j =12,..,m
grn(¥) =0, h =1,2,..,m,

g (x)=z0 | =1,2,...m

Optimal layiholondirmo masalolorindos moagsad funksiyast Kimi konstruksiyanin igtisadi
gostaricilori, metal tutumu, uzunémarluliyd, etibarlilign gobul oluna bilor. Cox kriteriyali
masalolords iso mogsad funksiyast yuxarida gostorilon bir nego amili eyni zamanda &6ziindo
timumilosdirir. Mahdudiyyat sartlori Kimi iso konstruksiyanin is gorma qabiliyyati kriteriyalarinin
(mohkamlik, sartlik, yeyilmoys davamliliq, titromays va istiloys davamliliq) 6donilmasi nazordos
tutula bilor.

Optimallagsdirma Kriteriyasinin normallasdirilmasi. Aqreqatin konstryksiyasi bir-birino zidd
toloblori tomin etdiyine goro miixtolif masin vo aqreqatlarin intigalinin optimallasdirma
kriteriyasinin se¢imi miirokkab problemdir. Asagidaki cadvalds intigalin konstruksiyasinin tomin
etmoli oldugu sortlor vo bu sortlors miivafik analitik qeyd edilmasi miimkiin olan xarakteristikalar
gostorilmisdir.

Cadval 1. Qaldirici aqreaqt intigali konstruksiyasinin layiholondirmo magsadi.

Mogsad Qaldirici agreqat intigalinin xarakteristikasi

Ilﬁgl((llsjdl Obyektin kiitlo va ¢akisi (konstruksiyanin iimumi vo doyisdirilon elementlori).
Konstruksiyanin harokatds olan elementlarinin stalot momenti.
Intiqalin mexaniki faydali is omsal.
Qabarit vo ya asas 0Ol¢iilari (masalon, zancir 6tiirmasinin markazlorarast masafasi).
Umumilosmis mexaniki tosir.
Obyektin asas elementinds - elementlar qrupunda yeyilmonin verilmis 6l¢iisiintin
azaldilmas1 vo ya saxlanilmasi.

2. Texniki Osas elementin uzunémiirliyii - elementlor qrupunnun uzunémiirliiyiiniin artirilmasi

toloblor Vo ya tomini.

Gorginlik, hamginin gorginlik konsentrasiyasi - miixtolif elementlords garginliyin
verilmis qiymatinin azaldilmasi vo ya saxlanilmasi.

Xiisusi tozyiq — miixtalif elementlords tozyiqin verilmis qiymaotinin azaldilmasi vo ya
saxlanilmasi.

Osas elementlorin yerdoyismasinin timumilagdirilmasi - azaldilmasi vo ya
saxlanilmasi.

Yuxaridaki sortloro eyni vaxtda baxilmasi zoruridir vo onlarin bir-birina qarsiligh tesirina yol
vermak olmaz. Masin vo aqreqat intiqalinin konstruksiyasinin  optimallagdirilmast zamani
obyektin ancaq optimallagdirilma kriteriyasint moqsad funksiyast kimi tortib etmok
magsadauygundur. Bundan bagqa optimallagdirilma kriteriyasinin qurulmasi zamani obyekts olan
asas toloblori oks etdiron xarakteristikalar1 aqreqatlasdirmaq vo ya onlart ayr1 — ayrn iizv soklinda
geyd etmok lazimdir. Sinxron doyison obyektin xarakteristikasi, yoni bir xarakteristikanin totbiqi
analoji olaraq digorinin doyismosino gotirir ki, bunu da vahid kompleks soklindo nozors almaq
lazimdir [5].

Eyni quruluslu obyekt ticiin optimallasdirilma kriteriyasin1 agagidaki kimi yazmaq olar:
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T
5-(x-,p-)
: . ALY
mipf (o) = mip ) 025 0
J'I:

Burada ¢oki omsali asagidaki sorti 6domalidir:
r

D=1 @)
j=1
burada x - doyisonlar vektoru; p - parametrlor vektoru; S; (xj-, p j-) - obyektin xarakteristikalart;
S;,- Jo - 1 obyektin xarakteristikasna baslangic  yaxinlasmasi, basqa  sozlo

layihonin esgiz islomasi marhalasinds toyin olunan funksiyanin opdimallagdirilmast;
X - buraxilabilon X vektorlar coxlugu.
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Sokil 1 — do maqgsad funksiyanin ( ¢oxkriteriyali ) qrafiki tosviri verilmisdir.

Misteqil kriterivalar Ggln
'y cptimal giymetler

Ceka funksiyazimn
op‘nmal qiyrnstlzr

Layihenin baglangic
wvariant

Sakil 1: Coxkriteriyali mogsad funksiyasinin qrafiki tasviri.

Mogsad funksiyasinin (1) baraborliyi soklinds tortibi zamani bazi hallarda slava sortlorin daxil
edilmosi yolu ilo onun mohdudiyyatsiz (hodsiz) doyismosi miimkiinlilyiinii nozors almaq lazimdir.
Ardicil strukturlu eynutipli obyektlor {iciin doyison vektorlar1 vo parametrlori asagidaki kimi
vermok olar:

X ={x}, p=1{p:}

Burada i =1,2,..,r - obyektin ndmrosidir.

Coxkriteriyali optimallasdirma nozariyyasinin miiasir voziyyati ilo ardicil strukturlu obyektlorin
optimallagdirma masolosini timumi halda holl etmok miimkiindiir. Lakin optimal hallin axtarigini
asagidaki ardicilliglar: reallasdirmaqla hoyata ke¢irmok miimkiindiir:

1. Konkret eynitipli obyektin optimal doyisonlar ¢oxlugunun secimi.
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2. Eyni tiplilik masalalari nozare alinmagqla optimal hallin se¢imi

Bir ¢ox mexaniki intigallarin kinematik sxemlorinin analizi, xiisusilo qazima qurgular vo galdirict
qurgularin intiqallart disli vo zoncir Otlirmalorinin qarsiliqlt tesirinden ibarotdir. Bu zaman
intigallarin kinematik sxemlori yiikqaldirma gabiliyyati, qaldirma siiratlorinin say1, mohsuldarligi,
dart1 miiharrikinin giicii va s. ilo toyin olunur.

Masin va aqreqatlarin mexaniki intigallarinda verilon siiratlors uygun olaraq toyin olunan ardicil
birlosdirilmis ayr1 — ayr1 elementlorin 6tiirmo ododi asagidak: kimi olacaq:

va ya uygun miihorrik hazors alinmagqla

“‘i =

(Kn®)™*

@ moxraci ilo hondasi artim soklindo masin vo aqreqatlarin siiratlorinin somarsli hissasinin se¢imi

layiho olunan momulatin istehsal xarclorinin vo onun hacminin kigik olmasini tomin edon zancirli
siirot qutularinin vo reduktorlarin sintezini aparmaga imkan verir. Sintezin maqgsadi ilismo
barabarliyindon zoncir ulduzcuglari 6l¢iilorinin vo 6tlirma adadlorinin tapilmasidir ki, bunun {igiin
do asagidaki bir vo ya bir nego sorttlor yerino yetirilmolidir:
1. Daha boyiik zancir ulduzcuglarinin 6l¢iilorinin azaldilmasz.
2. Zoncirli siirat qutularinin vo reduktorlarin 6l¢giilorinin azaldilmasi.

3. Zancirli siirat qutularinin vo reduktorlarin timumi doysrinin azaldilmasi.
Daha boyiik zoncir ulduzcuglarinin 6lgiilorinin azaldilmasi zamani optimallasdirma kriteriyasini
riyazi olaraq asagidaki kimi tortib etmok olacaq:

butév funksiya |z, — z,| —» min

burada z; vo z, - daha boyiik zoncir ulduzcuqglarinin dislori sayidir.

Bununla yanasi qeyd etmok lazimdir ki, zoncir ulduzcuqglarinin dislori sayimnin se¢imi diyircokli
zoncir intigalmin addimindan asilidir. Ona gors do |zy — 25| mogsad funksiyasinin

azaldilmasinda diyircakli zoncirin addimi da istirak edir.
Otiirma odadlori baraborliyinin analizi miistaqil parametrlorin funksiyasi kimi daha kigik 6tiirmo
odadinin giymaetlondirilmasine imkan verir:

= (x;)

vo @, uvo x; vasitasilo diger ¢arxlarin nisbi 6l¢iilorinin ifads olunmasina imkan verir. Onda X;
parametrlor ¢oxlugunu vermoklo, molum @® vo u — nun ifadslorindon aparan zancir

ulduzcuglarinin nisbi 6l¢iilorini tayin etmak olar.

Deyilonlori nazore almagqla zoncirli siirat qutularinin vo reduktorlarin dlgiilorinin azaldilmasi
zamanl masin vo aqreqatlarin intiqalinda moqsad funksiyasi kimi ¢arxlarin diametrlori cominin
minimum olmasi1 qabul edilir, yoni vallarin morkazlori arasindaki mosafalorin comi (zoncir
otiirmolorinds markazlorarast mosafo diyircikli zoncir intiqalinin addimindan vo sira saymdan
asihidir) zoncirli siirot qutularinin vo reduktorlarin osas ondazo dlgiiloridir [7]. Onda carxlarin
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diametrini baza diametrlorino nisbaton normalasdirmaqla moqsad funksiyasimi asagidaki kimi

gostormok olar:
min |1 + Z X;

Mbohdudiyyatin tartibi. Mohdudiyyatlor igorisindon konstruksiyanin {izorino yigilan vo
layiholondirmanin buraxila bilon sahasini toyin edon asagidakilari segmok olar [6]:

1. Statistik xarakteristikalara mohdudiyyatlor (masslon, optimallasdirma obyektinin
elementlorinin mohkomlik va sartlik qiymatlorine gioyulan).

2. Kinematik xarakteristikalara mohdudiyyatlor (mosolon, istismar siiratini vo layihalondirmo
obyekti elementlorinin istismar siiratlorini mohdudlasdiran siirotlor).

3. Dinamik xarakteristikalara mohdudiyyatlor (masalon, hoqiqi tezliyi mohdudlasdiran siirotlor,
yoni zancir otiirmasinin isini tomin edon tominat asilili§indan tutmus ulduzcuq ditymalorino vo ya
zoncir intigalinin titroyisine godor, zoncirin bandlorinin ilismoyo daxil olmasit zamani dinamiki
gorginliyi mohdudlasdiran, hamginin zoncirin raqs amplitudasinin vo zancir intigalinin yorgunluq
mohkomliyini mohdudlasdiran sortlor).

4. Zoncirli siirat qutusunun va reduktorlarin andazs 6l¢iilorini tomin edsn layiho sortlori.

5. Intiqal elementlorinin emal1 zaman1 qoyulan miioyyan taloblorls olagadar olan texniki toloblor.
6. Intiqal elementlorinin qarsiliqli zorbolorini istisna edon sortlor.

7. Intigalin is xarakteristikasini oks etdiron (masalen, talob olunan ¢ixis giiciiniin va ¢ixis burucu
momentinin tomini) sartlor, bu sortlor homginin lazim olan zaman tortib olunmalidir.

Gostarilon biitiin mohdudiyyatlor agkar sokilds tortib olunmalidir, ¢iinki, bu onlarin riyazi sokildo
ifado olunmasi demoakdir.

Biitiin miistoqil x; parametrlorinin optimal qiymatlori ilisma sortlorini tomin etmali oldugu iigiin

bu boraborliklor qaldirici aqreqat intigallarinda siirot qutularinin vo reduktorlarin optimal
layihalondirilmasi zaman1 mohdudiyyat rolunu oynayir [8].
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Sakil 2: EHM-ds hall ii¢iin optimallagdirma tapsiriginin alqoritmi.

Natico: Beloliklo, yuxarida tosvir olunmus mogsad funksiyasi vo mohdudiyyatloro goro
intiqallarin ardicil birlosdirilmis elementlorinin (disli ¢arxlar vo zoncir ulduzcuglarinin) optimal
oOl¢iilorini tapmaq miimkiindiir.

Quyularin tomiri tiglin nozordo tutulmus qazima qurgularinin vo qaldirict aqreqatlarin intigal
elementlorini EHM-don istifado etmoklo optimallagdirmaq ii¢iin optimallagsdirma maosolosinin
hollinin alqoritmi iglonmisdir (sokil 2).

8. Zoncir halqalarinin yeyilmoys davamliligini oks etdiron sortlor.
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9. Zancir intigalinin yorulma uzundémiirlilylinii vo mohkomlik ehtiyatin1 va zoncir elementlorinin
yorulma mohkomliyini oks etdiron sortlor.
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BASIC PRINCIPLES OF OPTIMAL DESIGN OF MECHANICAL
TRANSMISSION OF LIFTING UNITS

1Sevda Aliyeva, 2irada Karimova, 3Rabiya Abishova, “Vafa Pashayeva,

!Dosent, Doctor of Philosophy in Engineering, Associate Professor of the Department of Mechanics. Azerbaijan State
Oil and Industry University E-mail: sevda.aliyeva.66@bk.ru

234Candidate of Technical Sciences, Associate Assistant, Department of Mechanics, Azerbaijan State University Oil
and Industru E-mail: irada.karimoval993@gmail.com?, rabiya.abishova@mail.ru®, pashayeva.vafal960@gmail.com*

ABSTRACT

The article analyzed the issues of optimizing the constructions of mechanical transmissions. As
we know, depending on the selection of the internal parameters of the designed technical objects,
the constructions characterizing these objects receive different values. Economic indicators of
construction, metal capacity, longevity, reliability can be accepted as objective function in optimal
design issues. In multi-criteria problems, the objective function summarizes several factors at the
same time. As the limiting conditions, the performance criteria of the structure (firmness,
stiffness, corrosion resistance, vibration and heat resistance) can be considered. The mentioned
issues are extensively explained in the article. The mentioned issues are extensively explained in
the article.

Key words: objective function, transfer, criterion, estimate, weight function, transfer number,
classical analysis, compromise.
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analysed using Fourier series [5].

f(xj:ﬂu—i_z,,:- a, cns—+b sin — ) (1)

Results and Discussion (Times New Roman, 12)
This section may each be divided by subheadings or may be combined. A combined Results and
Discussion section is often appropriate. This should explore the significance of the results of the
work, don’t repeat them. Avoid extensive citations and discussion of published literature only,
instead discuss recent literature for comparing your work to highlight novelty of the work in view
of recent development and challenges in the field.

Preparation of Figures and Tables (Times New Roman, 12)

Authors are supposed to embed all figures and tables at appropriate place within manuscript.
Figures and tables should neither be submitted in separate files nor add at the end of manuscript.
Figures and Tables should be numbered properly with descriptive title. Each Figure/Table must be
explained within the text by referring to corresponding figure/table number. Any unexplained or
unnumbered Figure/Table may cause rejection of the paper without being reviewed.

Formatting Tables (Times New Roman, 12)

Table should be prepare using table tool within the Microsoft word and cited consecutively in the
text. Every table must have a descriptive title and if numerical measurements are given, the units
should be included in the column heading. Formatting requirement has been summarized in the
Table 1.

Table 1: Summary of formatting requirement for submitting paper in this journal.
(Times New Roman, 12)

Layout Size Margin (Normal) | Header Footer
Single column A4 (827" X | Top=1” Do not add So not add
11.697) Bottom=1" anything in the | anything in the
Left=1” header footer
Right=1"
Font Avrticle Title Headings Subheadings Reference list | Text
Times New Times New Times New Times New Garamond, 11
Roman, 16 pt, | Roman, 11 pt, Roman, 10 pt, Roman, 8 pt, pt, Justified
Bold, centred | Bold, Left aligned | Bold, Left Justified
aligned
Line Spacing 1.15 1.15 1.15 1.15 1.15
Page number We will
format and
assign page
numbers
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Figure 1: Logo of the AIJR Publisher (Times New Roman, 12)

Formatting Figures (Times New Roman, 12)

All figures should be cited in the paper in a consecutive order, author may be asked to provide
separate files of the figure. Figures should be used in bitmap formats (TIFF, GIF, JPEG, etc.) with
300 dpi resolution at least unless the resolution is intentionally set to a lower level for scientific
reasons. If a bitmap image has labels, the image and labels should be embedded in separate layer.
Figure 1 shows the logo of AIJR Publisher.

Conclusions (Times New Roman, 12)

Each manuscript should contain a conclusion section within 250-450 words which may contain
the major outcome of the work, highlighting its importance, limitation, relevance, application and
recommendation. Conclusion should be written in continuous manner with running sentences
which normally includes main outcome of the research work, its application, limitation and
recommendation. Do not use any subheading, citation, references to other part of the manuscript,
or point list within the conclusion.

Declarations (Times New Roman, 12)

Study Limitations (Times New Roman, 12)
Provide all possible limitation faced in the study which might significantly affect research
outcome, If not applicable write, none.

Acknowledgements (Times New Roman, 12)

All acknowledgments (if any) should be included in a separate section before the references and
may include list of peoples who contributed to the work in the manuscript but not listed in the
author list.

Funding source (Times New Roman, 12)
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Provide funding source, supporting grants with grant number. The name of funding agencies
should be written in full, if no funding source exist, write, none.

Competing Interests (Times New Roman, 12)

Declare any potential conflict of interest exist in this publication.

Human and Animal Related Study (Times New Roman, 12)

If the work involves the use of human/animal subjects, each manuscript should contain the
following subheadings under the declarations section-

Ethical Approval (Times New Roman, 12)

Provide ethical approval authority name with the reference number. If ethical approval is not
required, provide an ethical exemption letter of not required. The author should send scan copy (in
pdf) of the ethical approval/exemption letter obtained from IRB/ethical committee or institutional
head.
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Informed Consent (Times New Roman, 12)
Write a statement of informed consent taken from the participants to publish this research work.
The editor may ask to upload scan copy if required.

References (Times New Roman, 12)

Author(s) are responsible for ensuring that the information in each reference is complete and
accurate. Do not use grey literature (unauthentic website, news portal, social media,
Wikipedia etc) as reference, only scholarly literature (Journal, online books, proceedings,
patents, authentic websites with permanent archival policy) are acceptable references.
Author should include sufficient recent (last 2 years) references in the article. All references must
be numbered consecutively and citations of references in the text should be identified using
numbers in square brackets (e.g., “as explained by AIJR [1]”; “as discussed in many reports [2]-
[6]”). All references should be cited within the text correctly; do not add only list of references
without citation within the text. All cited references should be listed after declarations section in
the following style-
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Main features of citation style are given as-

. The author name format is, "first name (Initial), middle name (Initial) and last name". This
differs from other styles where author's last name is first.

. The title of an article (or chapter, conference paper, patent, etc.) is in quotation marks.

. The title of the book or journal is in italics.

. Online link of the original paper. If any reference is not available online, it should be

modified with available online reference

Ha3Banue cratbu (14 myHkToB, noay:;kupHbiii mpudt, Times New Roman)

Hms nepsoro apropal, Umsi BTOporo apropa?, Ums Tpernero apropa®, .......

(Times New Roman, 12)

Upunannexuocts (kadenpa, hakyabTeT/KOMIEIK, HHCTUTYT/YHUBEPCUTET)

23Ad¢ummanus  Ipyrux  aBTOpOB, eciM  oTimuaercs  (kadempa,  (haKyJIbTeT/KOIIEIK,
WHCTUTYT/yHUBEPCUTET)

DJNEeKTpOHHAs TI0YTa OTBETCTBEHHOTO aBTOpa:

(Times New Roman, 10)

Tun crareu: MHGOpMALIUIO O JOMYCTUMBIX THITAX CTATEH CM. B IOJUTHKE pa3ieia KypHaja.

AHHOTAIUSI (Times New Roman, 12)

Pykonuche momkHa comepkarh aHHoTanuio B mpenenax 300 cioB. Pykomwch pomxkHa UMETh
CaMo/IOCTaTOYHBI pedepar 0Oe3 LUTHPOBaHMS W KpaTKO H3JaraTh Ieidb HCCIEI0BaHMA,
METOOJIOTHIO, OCHOBHBIE PE3YJIbTAaThl 1 OCHOBHBIE BBHIBOJIBI. AHHOTAIUS JTOJDKHA OBITH B OJJHOM
ab3ane ¢ mpeyioxkeHussMu. He Mcmonp3yiiTe 1Moa3arojoBKM WM CHMCOK TOYEK B aHHOTALIMU.
Kpome Ttoro, cienyer usberaTb HECTaHIAPTHBIX MJIM HEOOBIYHBIX COKpAIIEHUH, HO, €CIM OHHU
HEOOXO/IMMBI, OHU JIOJKHBI OBITh OTIpeJIeNIeHbl IPU UX NEPBOM YIIOMUHAHUU B caMOM pedepare.
KiroueBpie cnoBa: ABTOpaM pPEeKOMEHIYETCSl YKa3bIBaTh 3-5 KIFOUEBBIX CIIOB, OTHOCSIIUXCS K
CTaThe, Yyepe3 3alATy0. DTH KIIIOUYEBBIE CJI0BA OYIyT HCIIOJIb30BAThCS IS LeJIel MHISKCAIUH.

Magalanin adi (14 punkt, Qahin, Times New Roman)

Birinci Miiallifin Adit, ikinci Miiallifin Adi2, Ugtincti Miiallifin Adi®, (Times New Roman, 12)
! Afiliasiya (Departament, Fakiilto/Kollec, Miiossisa/Universitet)

2 3pgor farqlidirss, digor miiolliflorin  monsubiyyati (Departament, Fakiilto/Kollec,
Miisssiso/Universitet)

Cavabdeh miisllifin e-pogtu:

(Times New Roman, 10)

Moaqals ndvii: Magbul moaqals névloari tigiin jurnalin bélms siyasatino baxin.
XULAS® (Times New Roman, 12)
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Olyazmada 300 sézdon ibarot abstrakt olmalidir. Olyazma 6z mozmunlu, sitatsiz bir referat
olmalidir vo tadqiqatin mogsadini, metodologiyasini, asas naticolorini vo osas alinmis naticalori
qisa sokildo ifado etmolidir. Xiilaso davam edon ciimlolorlo bir paraqrafda olmalidir. Xiilasodo heg
bir alt basliq vo ya noqtolor siyahisindan istifado etmoyin. Bundan olava, geyri-standart vo ya
geyri-adi abbreviaturalardan qagmaq lazimdir, onlara ehtiyac olduqda, onlar xiilasado qeyd
edilmokls yerlari toyin olunmalidir.

Acar sozlor: Miisllifloro moqaloyo aid 3-5 agar sozili vergiillo ayiraraq yazmalar1 tovsiyo olunur.
Bu agar sozlor indekslogdirmo mogsadils istifado olunacagq.

Complete Detail of Each Author
Provide complete detail of each author in the following format as well as add each author with
complete detail during online submission (step 3) in the same order as appears in the manuscript.

First Author’s Full Name: (Times New Roman, 12)

Highest Qualification:

Department:

Post/Rank (If a student, provide course name and course year):
Affiliation (College/University/Institute) with postal address:
email id:

ORCID:

Mobile:

Second Author’s Full Name: (Times New Roman, 12)
Highest Qualification:

Department:

Post/Rank (If a student, provide course name and course year):
Affiliation (College/University/Institute) with postal address:
email id:

ORCID:

Mobile:

Third Author’s Full Name: (Times New Roman, 12)

Highest Qualification:

Department:

Post/Rank (If a student, provide course name and course year):
Affiliation (College/University/Institute) with postal address:
email id:

ORCID:

Mobile:
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