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K cnoBa: My 0} 7 NOTOK, pai3ep, TBEpable Me-
XaHUYeckue YacTLbl, KOpPPOo3us, 3pO3nA.

B HacTosillee BpeMA HOBbie He¢Tﬂthe W rasosble MecTo-
POXAEHWUA HAXOAATCA Ha ry60KOBOABE, B CBA3M C 3TUM BO3HUKA-
er npobnemMa 6€30NacHOro TPaHCMoOpTa NPOAYKLMN 3TUX MECTO-
POXAEHMIA M3 MOpPCKNX ry6uH Ha naathopMbl u beper. CerogHs
OAHUM 13 Hanbonee MCNONb3yeMbIX CPEACTB TPAHCMOPTUPOBKY
HedTerasosoii NpoAyKuMu ABNAIOTCA Tpy6onpoBoabl. Mo3toMy
uccneioBaHue y npegoTBpalieHve B, 1 Hexenar
cay4aes MynbTMa3HOrO NOTOKa B TPYGONPOBOAAX ABNAETCA OA-
HUM U3 OCHOBHbIX 3aaay. B pesynbtate nposeaéHHbIX Uccaeso-
BaHUiA CTaNo ACHO, YTO B CBA3N C penbedOM MOPCKOrO AHa Ha
yraybneHHbIX y4acTkax Tpy6ONpoOBOAA U Ha KPUBBIX C PagUycoMm
R BepTukansHbix TPY6 Npn nogbEMe co AHa Ha NnaTdopMy TBEP-
Ableé MéxaHW4Yeckne 4acTuubl 0ceAaroT Ha AHO. B Takom cayuae B
pesynsTate NOBpeXAeHuii TPyGonpoBOAa BO3MOXHb! yTeuK, KO-
Topble MOFYT 6biTb NPUYMHOMK YHUUTOXEHUA BEHTUKA U 6eHToCa
$nopsl 1 GayHbI Ha MOpe 1 3arpa3sHeHUs OKpyXaloLueii cpeas. B
3TOW CTaTbe 6biM aHaNM3MPOBaHbI CTPYKTYpHbIE GOPMbI MyALTH-
¢a3Horo notoka B NOABOAHOM TPy60NpOBOAE, UCCAEA0BaHDI UX
AeiicTBUA Ha TPYBONPOBOA ¥ NOKa3aHb! HeXenaTenbHble Cyyay,
obpasytoLLmecs B pai3epax.

Dorin sularda yeni enerji monbalsrinin kagf
edilmasi va sahilo naqli yeni neft-qaz texnologi-
yalaninin inkisafina sabab olur. Yer kiirasinin tax-
minan 2/3 hissesi su altinda qaldigindan, yeralti
enerji ehtiyatlarimin aksar hissasi su altindadir. Bu
sababdan dorin sularda yeni yataqlarin kosf edil-
masi va enerjinin sahila nagli asas mesalalorden
biridir. Hazirda neft-qaz mohsullarinin diinyamin
har hans bir yerina tahliikasiz daginmasi iigiin asas
nagliyyat vasitasi kimi boru kemorlarindan istifado
olunur. Buna géroe da, sualtt neft-qaz boru kamor-
lorinin tehlikasizliyini vo uzunmiiddotli istismari-
ni tomin etmak asas moagsadlordondir. Tarixi sta-
tistik aragdirmalara gora sualti boru komarlarinda
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Currently, new oil and gas fields are located in deep water,
in this view, a problem of secure transportation of the products
of these fields from deep-sea water to the platform and shore
occurs. Today, one of the widely used means of transportation
of oil-gas products are the pipelines. Therefore, the research and
prevention of the impact of troublesome cases of multi-phase
flow in the pipelines are one of the main tasks. As a result of the
studies carried out, it was defined that due to the relief of sea bed
in the deep areas of the pipeline and on the curves with R radius
of vertical tubes while lifting to the platform, the solid mechanical
particles are settled at the bed. In such a case, as a result of pipe-
line damages, the leakages, which may lead to the elimination of
benthos at the sea and pollution of environment, may arise.

The paper analyzes the structural forms of multi-phase flow in
subsea pipeline, their effect on the pipeline studied and trouble-
some cases appearing in the riser shown as well.
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Sakil 1. Sualti boru kamoarlarinda bas veran qaza hal-
larinin faizls statistikasi
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bas veran goza hallarmin esas soboblarindon biri
korroziyadir. Sakil 1-do sualt1 boru kemorlarinds
bas veren qoza hallarmin statistik noticoleri faizlo
gostorilmisdir [1].

Sualt: boru kemarlsrinin korroziya va ya ero-
ziya noticesinda dagilmasinin osas sabablarindon
biri do multifazali axinin struktur formalan ils
oslagodardr.

Maye va gqaz axinn struktur formalan onla-
rin xiisusiyyatlari va nazari tadqiqi

Ufiigi boru komorlorinds multifazali axinm
struktur formalar1 asagidakilardir: tabagalosmis,
fazalar1 hamar sarhadli vo dalgavari sarhadli olan,
qaz gabarcigly, tixacli, emulsiyali, halgovi.
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Sakil 2. Ufiiqi (a) va saquli () boru kamarlarinda axi-
mn struktur formalarn

Sakil 2, a-da ifiiqi boru kemarlorinds qaz—
maye axinlarinin struktur formalari uygun olaraq
agagi, orta vo yliksok siiratlorda gostorilmisdir.
Qaz-maye axinlarinin struktur formalar1 bir-biri
ilo alagalidir ve axin goraiti doyisdikdoe hamin for-
malarin biri, digarine ke¢a bilir [2].

Saquli boru komorlorinde multifazali axinn
struktur formalan asagidakilardir: tixacli, kopik-
li, qaz qabarcigh, halqavi.
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Sakil 2, b-da saquli boru kamorlorinds qaz-ma-
ye axinlarinin struktur formalar uygun olaraq asa-
g1, orta va yiiksok siiratlorde gostorilmisdir.

Qaz qabarcigh axin — gabarciq axini {imurniy-
yatlo ¢ox yiiksok maye siiratindo vo asag1 qaz
siiratinde meydana galir, yoni mayenin axin siirati,
qaz1 qabarciglara pargalamaq {igiin kifayst qadar
yliksokdir, lakin maye fazada qabarciglarin daha
yaxs1 garigmasi lgiin kifayat deyil [3].

Holqgavi axin — gazin siirati kifayat gador yiik-
sak olduqda, borunun ortasindaki maye, halqovi
axmi amolo gotirmak iigiin qaz fazas: torafindan
divara itslonir [3]. ‘

Tixacli axin — tixach struktur formas: sistem-
do tozyiqin durmadan doyma tazyiqinden asagi
diismasi (esasan geyri-stabil neft vo kondensatin
naqli zamani) hom hollolmus vaziyystdon ayrl-
masi, ham dos avval ayrilmis gazin hocminin ge-
nislonmasi sayasinde gaz fazasinin hacminin art-
mas1 bas verir [2]. Bu zaman ayri-ayn gabarcig-
lar toplanaraq tixac amolo gatirir [2]. Qabarciglar
imumiyyatls boru diametrindan toxminan 1.5 ilo
3 dofs uzun olur [4].

Kopiikli va ya kigik dispersiyali axin rejimi,
sabit tixacli axindan sabit halqavi axina kegid za-
mani ¢ox xaotik dalgali bir axin néviidiir.

Tabagalagmis axin — bu struktur forma asasen
agirhq qlivvasinin tasirinden yaranir vo iki faza
arasindaki sorhad hamar vo miixtalif amplitudlu
dalgalardan ibarat olur. Multifazali axinin bu re-
jiminda boru kamarinin demak olar ki yaris1 quru,
yarisi ise nom olur.

Sualti boru komorlorinds multifazali axin
zamam yaranan korroziya prosesinin nazori
tadqiqi va tasirlorinin arasdiriimasi

Korroziya neft-qaz sonayesinds asas problem-
lordondir. Daniz suyunun torkibinin, g¢oxfazali
axinin doniz hidrotexniki qurgularin va sualt1 boru
kamoarlaring tasirinin Gyrsnilmasi, deniz neft vo
qaz qurgulannin istismar miiddatini artirmaq va
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$akil 3. Karbonlu peladlarda H,0-CO, (a) va H,0-CO-
H.S (b) maddalarinin sistemli korroziya mexanizmi
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$akil 4. Dik borularda arzuolunmaz hallarim yaranma prosesi (@), sualti boru kamari—dik boru sistemlorindo siz-

malarin bas verdiyi yer (b)

optimal variant tapmaq tigiin ssas masalolardan bi-
ridir. Aragdirmalar géstarir ki, boru kemarlorinds
su olmadiqda karbon qaz1 (CO,) kemorlorin daxi-
li sathina tasir etmir [5]. Son zamanlar diinyanin
miixtalif yerlarinds sohra, quru va 2200-3000 m
doniz dorinliklarinden kegan boru kamorlari CO,
dagimalarinda istifads edilmisdir [6]. i

Sakil 3-ds karbonlu poladlarda H,0-CO, va
H,0-CO,-H,S maddslorinin sistemli istirakt ilo
korroziyanin amalogalms mexanizmi gostorilmis-
dir [7].

Aragdirmalar naticasindo miisyysn olunmus-
dur ki, mexaniki hissaciklarin sualti boru kemarles-
rinin ¢okak hissalerinds toplanmasi naticasinda va
multifazali axin, sualt: boru kamarinin denizdibin-
don 6zl qalxan ayrisins daxil olmamigdan gabaq
borunun dibinds neft-qaz sizmalari bas vers bilor.
Homin hissalarda sizmalarin bas vermoasinin asas
sababi korroziya-eroziya hadisoloridir.Korroziya
imumiyyatla qaynaq ndqtslori, tikislar va yiiksak
tasirli zona kimi yiiksak tozyigli yerlorda bas verir.

Asagida gostarilon bozi maddslerin qarsiliglt
tasiri noticesinds borudaxili korroziyanin siirati
artir: oksigen, miioyyan bir goraitds H.S ilo reak-
siyaya girarok elementar kiikiird, kiikiird tursusu
va ya digar kiikiird birlosmalari amala gotirir [8].

H,S miiayyan sartlords O, va SO, ila reaksiya-
ya girarak elementar kiikiird, kijkﬁrdntursusu vaya
digoar kiikiird birlogmalari smals gatirir [8].

Miisahidslar gostorir ki, ¢oxfazali axinlarnn do-
nizds &ziillerarasi va quyulardan &ziillors naqli za-
mani, boru kamorinin donizdibinden platformaya
qalxan R-radiuslu ayri hissasinde mexaniki bark
va maye hissaciklor agirliq qiivvesinin tasirinda
diba ¢okiir, bu da boru kemorlarinin yeyilms va
desilmasine sobab olur,

Multifazali axinin R radiuslu bir qovs ilo doniz-
dibindon 6ziilo qalxma oyrisinde mexaniki bark
hissaciklora cazibo, Arximed, miigavimat, toz-
yiq qiivvalari tasir gostorir. Sakil 4-ds sualti boru
komarlari—dik boru sistemlorinds bas veran arzu-
olunmaz hallarin ardicilliq mexanizmi va bu za-
man borularda eroziya naticasinds yaranan sizma-
larin yeri gostorilmigdir.

Notica

Yuxarida verilenleri nazare alsaq sualti boru
komarlari-dik boru sistemloarinds multifazali axin
zamani bag veran arzuolunmaz hallarin noticalori
bunlardir.

1. Korroziya-eroziya proseslorinin siirati artir.

2. Boru kamorinds tixaclarin yaranmasi hesa-
bina kamoarin diametrinin en kasik sahasinin azal-
masi bag verir.

3. Sualt1 boru kamorlsrinin istismar miiddati,
etibarlilig1 vo dayamqlhig1 azahr.

4. Fasilasiz texniki xidmot talob olunur, bu da
alava xarclors sobob olur.
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