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Abstract

The article analizes the issues of gathering and transport of condensing associated gases, taking into
account the flow rate and pressure of gas pumping. It is shown that the issues of efficient use (utilization)
of associated gases are mainly related to the problem of their transport in a multiphase state. In the article
it is also shown ways to improve the efficiency of gathering and transport of associated gases.
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Qaz resurslarinin dinamikasina uygun multifazal somt qazlarinin
samarali yigilmasi vo nagli
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Xiilaso

Mogalads qaz resurslarinin dinamikasi (qazin sarfi va baslangic nogl tozyiqi nazors alinmagqla), tez
kondenslogo bilon somt qazlarmin yigilmasi va nagli masalalori aragdirilmisdir. Somt qazlarinin samarali
istifadosi (utilizasiyasi) mosalosinin asason onlarin multifazali sokildo noglinin problemi ilo bagliligt
gostorilmisdir. Moqalods, homginin bu ciir qazlarin yigilmasi vo naglinin somaraliliyinin artirilmasinin
yollart gostarilmisdir.
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DOI: 10.52171/2076-0515_2022_14_03_74_79

VIK: 542.73

JPpPpexkTUBHBIN COOP U TPAHCIOPT MONMYTHBHIX MYJIbTH(AZHBIX
ra3oB B COOTBETCTBUM C JMHAMHUKOM ra30BbIX PECypPCOB

HUcmanaosa O.b.

Azepbaiiodicanckuli 20cy0apcmeeHHvlll yHusepcumem Hegmu u npomviuiiennocmu (np. Azaonvie, 16/21,
baxy, AZ1010, Azepbatioxncan)

JLisi mepenucKkm:
Hcemannosa @unan / e-mail: fidan.ismayilova.2014@mail.ru

AHHOTAUA

B crartbe npoaHaaIu3upoBaHbl BOIIPOCK! COOpa M TPAHCHIOPTA KOHACHCUPYIOIIMX MOMYTHBIX T'a30B C
Y4eTOM pacxojia U JIAaBJCHUs Mepekadyku ra3a. [lokazaHo, yTo BOMPOCH 3PPEKTUBHOTO HCIIOIB30BAHUS
(yTunuzanuys) momyTHBIX Ta30B CBSA3aHBI B OCHOBHOM C IIPOOJIEMON MX TPAaHCIOPTa B MYJIbTH()A3ZHOM CO-
CTOsIHUHU. B crarhe Tarkke Mmokas3aHbl IMyTH MOBBIICHUS 3((EKTUBHOCTH COOpa U TPAHCIOPTA MOIYTHBIX
ra3os.
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Giris

Somt neft gazlarinin istifadesi zamani
yaranan miihiim problemlordon biri qaz re-
surslarinin dinamikasi ilo baghdir. Yataglarin
islonilmasinin  gobul edilon dinamikasina
uygun olaraq ¢ixarilan maksimal qaz hacmi is-
lonmonin avvalki illarina uygun galir va sonra
gaz hasilat1 todricon azalmaga baslayir vo bir
ne¢a on ildan sonra sifra qadar diisiir. Odur ki,
yataglarin abadlasdirilmasi, neftin vo gazin
yigilmast vo nagli sistemlorinin layihslondiril-
mosi zamani texnoloji neft vo qaz kemorlori-
nin diametrinin diizgiin secilmasinin ohomiy-
yati ¢ox boylikdiir [1-5]. Madan texnoloji gaz
komorlorinin diizgiin layihalondirilmasi, somt
neft gazlarinin yigilmasi va naglinin somorali-
liyinin artirllmast onlarin multifazali olmasin-
dan ¢ox asilidir.

Tobii gazin, gaz-kondensatin va neftin
cixarilmasi va nagli obyektlorinin somarali is-
tismar1 sistemin osas parametrlorinin, keyfiy-
yat vo komiyyat xarakteristikalarinin hesablan-
mas1 vo onda bas veran fiziki proseslorin tohli-
lini tolob edir.

Qaz-maye garisiglarinin harakatino ¢ox-
lu sayda noazori vo tocriibi todgigatlarin hosr
olunmasina baxmayaraq, multifazaliliqla bagh
bir ¢ox masalalor halalik 6z hallini gézlomok-
dodir.

Neftqaz isindo multifazali axinlara de-
mok olar ki, har zaman, hor yerda: moahsuldar
laydan baslayaragq quyu mohsulunun hazirlan-
masi qurgusunadak rast galinir. Bu ciir aximlar
0z torkibino géro miixtalif olmagla, neft, su,
gaz vo mexaniki hissaciklorin miixtalif ga-
risiqlarindan ibarat olur.

Multifazali sistemlarin naglinin asasinda
fazalarin qarsiligl tasiri durur. Bu tasirin haro-
kot verici qiivvasi iso Bernulli qiivvasi hesab
edilir [6]:

F = 0.167nd3pv dv/dr (1)

Burada d — dispersfazanin hissaciyinin
diametri; p-dispersion miihitin sixhigt; v-dis-
persion miihitin horoktinin mitloq (ani) siirati;
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dv/dr- en kasik boyu statik tozyiq gradiyenti-
dir.

Tohlillor gostorir ki, multifazali sistem-
lorin nogli bir sira geyri-mshsuldar enerji xarc-
lori ilo bagli olur. Bu xarclor an ¢ox fazalarin
ayri-ayri, tobogolosmis harokati zamani daha
¢ox olur va galxan hissadas sistemda tozyiq do-
yiintiilori bas verir. Bu ciir harokot rejimlori bir
gayda olaraq boru kemarindo maye fazanin
toplanmast ilo xarakterizo olunur. Bu hal o
vaxta kimi davam edir ki, Bernulli giivvasi ilo
gravitasiya qlivvesinin miivazinati yaransin
[6]. Qeyd olunanlari nozars alaraq, multifazali
somt gazlarinin tez kondenslason gaz olmasini
onlarin nagli vo boru komorlarinin hidravlik
hesablanmasi tigiin asas gotiirmok vacibdir.

Umumiyyatlo, somt neft gazlarinm
(SNQ) naglini hoyata kegiron gaz kamarlarinin
hidravlik hesablanmasini asagidaki iki metodi-
kaya uygun olaraq aparmaq olar:

1. Monofazali qazin nagli tigiin olan metodika
2. Multifazali axin ii¢iin olan metodika.

Kondenslasan gazin monofazali metodi-
kasina uygun aparilan hesablamalara goro qaz
komoarinin diametrini boyiitmokla neftin sepa-
rasiya tozyiqi altinda nogl masafasini istanilon
gadar artirmq miimkiindiir. Buna baxmayaraq,
tocriibbadan yaxsi molumdur ki, kondenslagan
somt gazlarinin boru kamoarlari ilo separasiya
tozyigi (0.6-0.8MPa) altinda 30-50 km-don
uzaga nagl etmok miimkiin olmur. Qeyd olu-
nan masafodon ¢ox oldugda gaz kemari kon-
densatla dolmaga baslayir va noticodo gazin
nagli, demak olar ki, miimkiinsiiz olur.

Moasalan, aparilan todgigat islorindo gés-
torilmisdir ki, monofaza voziyystindo gazin
nogl masafasinin komorin diametrinin goxal-
masi ilo artmasi miimkiin oldugu halda, gqazin
multifazali (qaz+kondensat) noglinin masafosi
maksimal giymato malik olmagla moahduddur
[7-9]. Doniz yataglarindan kondeslogon somt
gazlarin yigilmasi vo naglinin yatagin iglonmo
dinamikasindan xeyli asili oldugunu nazoro
alarag, 0.6; 1; 1.5; 2.5; vo 4.0 MPa tozyiq al-
tinda vo gazin sarfinin 0.024; 0.048; 0.12;
0.24; 0.48; 1.2 vo 2.4 mIn. m*giin giymotlo-
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rindo multifazali axinlar ii¢iin nagl mosafasi-
nin (L) gaz kamarinin diametrindon asiliglari-
n1 toyin etmok iciin hidravlik hesablamalar
aparimisdir.

Hidravlik hesablamalar multifazali axin-
larda fazalarin qarsiliglt tasiri nazars alinmag-
la tokmillosdirilmis metodikaya uygun olaraq
[7-9] aparilmis, miixtalif tozyiq vo qaz sarflori
tciin L=f(D) asililiglar1 qurulmusdur. Qurul-
mus bu asiliglara asason miioyyan edilmisdir
ki, baxilan biitiin hallarda kondenslason gazla-
rin nagl mosafosi mohduddur vo maksimal
nogl mosafasi ilo xarakterizo olunur. Masalon,
Pp=1 MPa va Ps=0.25 MPa tozyiglordo gazin
maksimal nogl masafosinin gazin sarfindon vo
komoarin diametrindon asili olaraq dayismasi
cadval 1 vo sokil 1-do gostorilmisdir.
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Yigim-nagl mosafasi, km

-
e ©

o

[ 05 1 15 2 25
Kamarin diametri, m

1+=7 — uygun olaraq Q,=0.024; 0.048; 0.12; 0.24;
0.48; 1.2 vo 2.4 min. m*giin oldugqda

Sakil 1 - Multifazali kondenslogan gazin yigim-nagl
mosafosinin diametr vao qazin sorfindon asililigi (Py,=1
MPa va Ps=0.25 MPa)

Figure 1 - The dependence of the gathering and
transport distance of multiphase condensing gas on the
diameter and gas flow rate (P;=1 MPa and P.=0.25MPa)

Cadval 1 — Multifazali qazin P,=1 MPa va Ps=0.25 MPa tozyiglords yigim-nagl mosafosinin miixtalif

diametr va sarfin giymatlori tiglin doyismasi

Table 1 — Change of gathering and transportation distance of multiphase gas at pressures P; = 1 MPa and

P. = 0.25 MPa for different diameters and flow rates

Sorti diametr,

Qg, mIn m*/giin

D, m

0.024

0.048

0.12

0.24

0.48

1.2

24

0.1

22

0.15

39

32

0.20

44

42

0.25

45

42

0.30

44

50

50

0.35

43

49.5

55

0.40

49

57

54

45

0.45

57

60

52

0.50

56.5

62

57

0.60

55

64

65

0.70

54

63

70

60

0.80

70

65

0.90

69.5

70

1.0

69

73.5

11

75.5

70

1.2

78

74

1.3

79

77

1.4

80

78

15

79.5

79

1.8

76.5

82

2.0

85

2.2

85

2.4

84
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Cadval 1 va sokil 1-don goriindiiyt kimi,
baslangic nagl tozyiginds (Pp=1 MPa ) gazin
maksimal y1gim-nagl masafasi gazin sarfindan
asili olaraq Q4=0.024 mIn m*/giin olduqda 45
km-don 85 km-dok (Qq=2.4 mIn m*/giin olar-
sa) doyisir.

Baslangic nagl tozyigindon va gazin sor-
findan asili olarag maksimal nogl masafasinin
hesablanmig giymatlari cadval 2-do verilmis-
dir.

Goriindiyi kimi, 0.6, 1.0, 1.5, 2.5, 4.0
MPa tozyiq altinda kondensloson qazlarin
maksimal y1gim-nogl masafasi gazin sarfindan
asili olaraq artir vo uygun olaraq, 22.5-43; 45-
85; 75-150; 126-245 vo 200-400 km interva-
linda doyiso bilir.

Cadval 2 — Qazin sorfi vo baslangic nogl
tozyigindan (Py) asili olaraq kondenslogon gazlar
lisin maksimal nogl masafasinin giymotlori (km
ilo)

Table 2 — Maximum transport distance values for
condensing gases depending on gas flow rate and
initial transport pressure (P;) (in km)

Qazin sorfi, Nagl tazyiqi, MPa

min.

m®/giin 0.6 1.0 15 2.5 4.0
0.024 225 45 75 126 | 200
0.048 25.0 50 80 140 | 225
0.12 29.0 57 92 160 | 260
0.24 33.0 64 110 180 | 285
0.48 35.6 70 123 198 | 320
1.2 40.0 80 139 225 | 365
24 43.0 85 150 245 | 400

Hidravlik hesablamalarin naticalaring
gora gazin maksimal yigim-nogl mosafasinin
nogl tozyiqgi vo gazin sorfindon asililigini oks
etdiron qrafiklor sokil 2-do gostorilmisdir.
Goriindiyti kimi, bu masafo nogl tozyigi vo
gazin sarfi goxaldigca artir.
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Vatsmal pdmnagf martes |\

Can sars min mP/g0n

1+5 uygun olaraq P,=0.6; 1; 1.5; 2.5; 4 MPa olduqda

Sakil 2 — Multifazali qazin maksimal yi1gim-nagl
mosafosinin - komorin  diametrindon  asililigi
(Ps=0.25MPa)

Figure 2 — Dependence of the maximum gathering
and transport distance of multiphase gas on the
diameter of the pipeline (P = 0.25MPa)

Neftin modon hazirlanmasinin parametr-
lorino goro qaz emali zavodunun neftgixarma
moadanindan olan masafasinin real giymati 20-
40 km-dan ¢ox olmamalidir. Onu da geyd et-
mak lazimdir ki, geyd olunan asililigqlar somt
neft qazlarmin yigim-nogl mosafasinin kon-
densat ¢ixarilmadan, multifazali nogl texno-
logiyalarini oks etdiron asililiglardir. Sokil 2-
don goriindiiyti kimi, an bdyiik nogl mosafasi
qazin sarfinin Qg=2.4 min m%giin qiymetinda
reallasir vo bu moasafalor 0.6; 1; 1.5; 2.5 vo 4.0
MPa baslangic nogl tozyiglorindo uygun
olaraq, 43, 85, 150, 245 vs 400 km togkil edir.
Qazin sorfi azaldiqda iso y1gim-nogl masafasi
kigilir. Bu naticoni qaz emali zavodunun
(QEZ) madanlardan olan masafasinin  mak-
simal giymatlorinin nogl tozyigindon asililigimn
oks etdiron qrafiklor ¢ox yaxs1 ifado edir.
Qeyd etmok vo nozoro almaqg vacibdir Ki,
gostarilon molumatlar nagl sistemlarinin mah-
suldarliginin maksimal giymatlarins uygun ol-
dugu iiclin homin giymatlorin artmasi yol
verilmazdir.
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Modon qgaz komorlorinin faktiki yiik-

- : lonmoasinin adaton hamin limit giymotlordon
s ki¢ik olmasi isa 6z novasinds, qazin yigim

» 4 nogl masafasinin xeyli azalmasina sobab olur
£ o 3 (sok.3).
- : Goriindilyii kimi, yataqlarin islonmosi
gm_ dinamikasina uygun olaraq, nogl tozyiqi vo
: qazin sarfi nazoro alinmaqgla, QEZ-in neft
a modonlorindon  maksimal mosafasini  tayin
” etmok miimkiindiir.

°0 os 1 1s l 3 3 35 l 45

Negl tazyiqi, MPs

Natica
Multifazali  somt  qazlarinin  naql
mosafosi mohduddur. Tez kondensloso bilon

Sakil 3 — Nogl tozyigi vo gazin sarfin_dan a§111 ol_araq bu ciir qazlarm yigilmast va neglinin
qaz emali zavoduna qadar olan mesafanin doyismosi e
Figure 3 — Variation of the distance to the gas ~ SoMoraliliyi qaz resurslarndan  vo  nogl
processing plant depending on the transport pressure texnologiyasinin diizgiin segilmasindan ¢ox
and gas flow rate

1=7-uygun olaraq Q,=0.024; 0.048; 0.12; 0.24; 0.48; 1.2 vo
2.4 min. m¥giin olduqda

asilidir.
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