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Nghién ctru gidi phap bom rira viing lang dong trong dwong ong
van chuyén dau trong diéu kién khong dung khai thac
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Tém tit:

Viéc van chuyén diu bing dwdng 6ng cho thiy, kha ning vin chuyén phu thudc vao cac tinh chit 1y héa, tinh
lwu bién ctia wu chit va cac dic tinh dwong 6ng xiy dung dung dé van chuyén. Tai cic mé ciia Vietsovpetro, qua
trinh van chuyén diu bang dwong 6ng ngim gip rit nhiéu khé khiin do hi¢n twong ling dong paraffin. H¢ thong
duwdng 6ng xay dung & cac mé ciia Vietsovpetro ndi lién cac cong trinh khai thac dung dé van chuyén diu déu
khéng c6 hé théng phéng thoi dinh ky dé tiy rira chit ling dong. Vi vy, viéc tiy rira cac chit ling dong trong
dudng dng phai dung giai phap khac.

Bai viét trinh bay két qua nghién ciru giai phap bom rira ving ling dong trong dwong dng van chuyén diu ap
dung tai Vietsovpetro, gép phan thuc hién qua trinh khai thac dau hiéu qua & Vietsovpetro néi riéng va nganh

dau khi néi chung.

Tir khéa: Bom riva dwong ong, dau nhiéu paraffin, ling dong paraffin.
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Nhitng thach thirc va phtic tap trong van chuyén dau
mo Bach H6 va mo Rong bt ngudn tir tinh chét dic trung
cia dau (ham luong paraffin, d6 nhot va nhiét d6 dong
dic cao), dic tinh hé thong dudng éng dan dau hién hitu
(khéng duoc boc cach nhiét, nhiéu cép duong kinh 6ng
trong mét tuyén Ong, toan tuyén duong 6ng cé rat nhidu
doan O ong dung lam tang sy phtrc tap trong qua trinh van
chuyén...), dau vén chuyen trong diéu kién méi truong
nhiét d6 nudc bién thap, ty sé khi dau va xung dong ap
suét 16n, va anh huong cua h¢ nhii tuong dau - nuée 1én
tinh chét luu bién cta chit 1ong. ..

Qué trinh van chuyén dau c6 nhiéu paraffin tach khi
hoan toan bang dudng éng ngam dudi bién thuong kém
theo hién tuong léng dong paraffin, dac biét 1a trong cac
doan dng khong dugc boc cach nhiét [1]. Te do ling dong
paraffin phy thudc vao dic trung 1y - hoa cua dau tho khai
thac, diéu kién nhiét thuy dong luc hoc va cac yéu té khac.

Trong mot sb giai doan, dau khai thac & gian du giéng
(BK/RC) vo6i luu Iwgng nhé duoc van chuyén an toan vé
gian ¢b dinh (MSP) dé xtr 1. Qua trinh véan chuyén nay
rat kho khan do hién tugng ling dong paraffin. Mot trong
nhiing yéu té chinh duogc xem 1a anh hudéng manh mé dén
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qué trinh va muc d¢ hinh thanh ling dong paraffin trong
dng 1a ddc trung thuy dong luc hoc cia dong hdn hop
cac chat long trong dng. Diéu nay dugc khang dinh tai
nhiéu cong trinh khoa hoc trong va ngoai nuéc da cong
b trudce day [2, 3]. Vietsovpetro dd dua ra cac bién phap
han ché va tay rira chit ling dong paraffin hinh thanh bén
trong duong ong din dau. Mot trong nhimng giai phap do
1a bom thém nudc bién vao dudng dng c¢6 luu lugng nhod
dé tang toc do dong chay cua chit long. Thuc té cho thay,
giai phap trén da mang lai hi¢u qua tich cuc cho cong tac
san xuét tai cac cong trinh dau khi ngoai khoi cac mé cia
Vietsovpetro, khong can phai dimg khai thac diu ma van
tay rira duoc 16p ling dong mém hinh thanh trong ng,
nang cao hiéu qua van hanh cic duong dng dan dau, dic
biét la cac duong dng c6 luu lugng nhé.

Van dé cbt 15i cua viéc gia ting van téc dong chay
trong ong 1 tao dugc nhitng tng suét truot du 16n, thing
dugc luc lién két bén trong giira cac phan tir ctia diu dong
dic, céc tinh thé paraffin va cac tap chét co hoc trong chét
ling dong hay lyc bam dinh ciia ching véi bé mit kim loai
ctia duong 6ng [4-6]. Két qua la cac 16p ling dong paraffin
thudng gap trong thuc té van chuyén dau trong moi truong
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Abstract:

The process of gas and oil transportation in subsea
pipelines depends on the properties of transported
fluids, especially their physicochemical properties,
rheological properties, as well as the characteristics of
the pipelines.

In the oil field of Vetsovpetro JV, oil and gas
transportation in subsea pipelines faces many
challenges due to complicated properties of paraffin
produced oil leading to deposition in pipelines. There
is no pigging system installed for oil transportation
pipelines in Vietsovpetro JV’s oil field, so it is critical
to use other methods to clean the pipelines. The article
focuses on the effective method applied in Vetsovpetro
JV for cleaning the deposition in pipelines, improving
the ability of oil production in Vetsovpetro JV.

Keywords: Paraffin deposition, paraffinic oil, pipeline
cleaning.

Classification number: 2.4

hop co thé han ché va khic phuc dugc.

Khi ¢mg suit truot do may bom tao nén 16n hon tng
sut trugt dong cua chét long thi cau trac lién két cua cac
chat bi pha huy. Luc ndy, ddu mang tinh chét cia chat long
Newton. Néu nguoc lai, cac chat ling dong trong 6ng s&
khéng dich chuyén dugc ma tich ty lai thanh timg ving.
O trang thai tinh, cac phan tir paraffin trong dau tao nén
nhitng mang tinh thé va hinh thanh cac ciu tric c6 do bén
tang dan theo thoi gian. Phirc tap & day 1a nghién ctru dong
luc hoc mutc d6 bén vitng cua cac cAu trac trong dau (su
phu thudc ctia g suat truot tinh theo thoi gian ma dau &
trang thai tinh tai moéi trudng ding nhiét). Ung sut truot
tinh khong nhitng phu thudc vao nhiét 4o ma con phu thudc
vao thoi gian hinh thanh va d6 bén cia cau tric mang do.
D6i voi dau khai thac tai cac mo cia Vietsovpetro, do bén
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clia cu tric mang tao thanh s€ tdng va co thé dat t6i vai
tram Pa trong khoang thoi gian mét vai gio. Néu sir dung
hoa pham giam nhiét d6 dong ddc dé xur 1y dau thi gia tri
t61 han ng sudt truot tinh cia dau da xt 1y ¢ thé giam t6i
hang chuc 1an so v&i ctia dau tho chua qua xtr 1y va c6 thé
dat & mirc mot hodc vai chuc Pa.

Str dung phuong phap tiéu chuin trong viéc xac dinh
lang dong paraffin cho thiy, mdi lién quan gitra téc do
hinh thanh ving ling dong véi cac dic trung thuy dong
luc hoc va d6 nhét duoc thé hién qua biéu thirc sau:

I=AR—2(1— ) (1)

Trong d6: I - Toc d6 hinh thanh ving ling dong hay
cac chét lang dong paraffin; A - Tiét dién duong ng; Q -
Luu lugng ctia chat 1ong trong ong (m3/ngd) R - Ban kinh
thuy luc (m); © - Ung suét truot tai thanh ong hay trén 16p
ling dong (Pa); t_ - Ung suit truot tinh cua dau dong dic
tai bé mit phan cach cac 16p (Pa).

Néu nhu tao dwoc tng suét trugt trong dudng ong dan
dau mét luc 16n hon ung suét truot dong cua cac chit léng
dong thi cic cau trac lién két ctia n6 s& bi pha huy va cac
chat lang dong hinh thanh bén trong duong ong s& bi day
ra ngoai.

Khi rira dudng dng, dong chit long chuyén dong trong
ong khong dong nhat, vi vay dé gian hod qua trinh rtra ta
chi don thuan xem xét trudng hop hon hop chat 1ong dong
nhét.

Ung sut trugt T duge xac dinh theo biéu thire sau:
t=2(P - P 2

Trong do r- Ban k1nh thity Iyc; L - Chiéu dai 6ng; P
vaP, ap suét tai hai dau Ong.

Trong trudng hop ché do dong chay tang thi t dugc xac
dinh theo cong thuc:

=2y 3)

Trong d6: v 1a toc do trung binh cua dong chay trong
dng; p 1a d6 nhot hiéu dung cua chit 1ong trong ng. DO
nhét hiéu dung ciia chat 1ong trong dng thay dbi theo chiéu
dai dudng dng va rat kho xac dinh. Con ng sudt truot co
thé x4c dinh theo t6n hao thuy lyc khi rira dng.

Két qua thuc nghiém

Giai phap da duoc ap dung dé bom rira ving ling dong
tuyén duong 6ng van chuyén dau RP-3 — PLEM (FSO-3)
— CPP-3 — CPP-2 két ndi mo Bach H6 va moé Rong.Pay
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la duong 6ng ¢ nhiéu phirc tap phat sinh khi van chuyén
san phdm do cdc nguyén nhan: San phim khai thac tai
khu vuec mé Rong ¢6 dd nhdt 16n, nhiét do dong dic cao
(30°C) nhiét do chat luu khoang 50-55°C, khi van chuyén
dén diém xur ly tlern can nhiét do dong dac. Do d6 nguy co
tac nghén duong ng 1a rat 16n.

o FSO3 /
\\J—f' RC-1

v
Hinh 1. So dé dudng van chuyén san phim RP-3 - PLEM
(FSO-3) = CPP-3 - CPP-2.

Dau vén chuyén theo duong dng RP-3 — PLEM (FSO-
3) — CPP-3 — CPP-2 c6 thong s6 lam viéc cta duong
dng nhu hinh 2.
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Hinh 2. Pgng thai lam viéc clia dudng 6ng RP-3 > PLEM
(FSO-3) = CPP-3 - CPP-2.

Sau moét thoi gian van hanh, tdn hao ap suét van chuyén
dau trong duong dng di tang tir 5-6 at 1én dén 10 at (téc do
tang ap suit khoang 0,13-0,15 at/ngd). Nguyén nhén ting
ap suat trong dudng ong nay 1a do tinh chét luu bién dic
thi ctia dau va c6 su lang dong paraffin mém bén trong
dng. Két qua mo hinh hoa tinh toan ton hao thuy luc [7]
v6i luu lugng bom dau gia dinh 1a 3150 m*/ngd da xac
dinh luong lang dong paraffin trong dudng 6ng (bang 1).
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Néu t6n hao ap suét khi van chuyén dau dat t6i 10 at,
trong duong ong da hinh thanh 16p lang dong day tdi 30
mm va lugng lang dong paraffin mém dat dén 1070 m>.

Bang 1. Dy doan lang dong paraffin mém trong dudng ong
RP-3 - PLEM (FSO-3) - CPP-3 - CPP-2.

_ Chiéu day Tén hao ap suit Thé tich Thé tich 6ng
lang dong (mm) (at) 16p paraffin (m?) con lai (m?)
0 4,6 0 3370
5 4,9 193 3170
10 5.4 380 2990
20 7,0 737 2633
30 9.8 1070 2300

Lop lang dong paraffin da duogc tay rira bang cach bom
thém mot lwong nuée bién nham ting van téc dong chay
trong 6ng. Hinh 3 cho thdy, sau khi bom rira bang nuéc
bién, ap suat van chuyén dau tai dng ding gian RP-3 da
giam tir 37 at xudng 32 at, ton hao 4p suit trong dudng
6ng da tro lai gan nhu gia tri ban dau, chimg t6 phan 16n
luong paraffin “mém” ling dong da dugc day khoi duong
dng. Bom rira nuée bién vao dudng éng van chuyén thuc
hién cach nhau hon 30 ngay/lan duoc mé ta trong hinh 3.
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Hinh 3. Céc thong s6 bom rda dudng 6ng RP-3 - PLEM
(FSO-3) - CPP-3 - CPP-2.

Két qua tinh toan va thuc t& van hanh khi ding nuéc
bién rira duong dng cho thdy hiéu qua rd rét. Khi bat dau
bom nudc, ap sudt tai dng dung RP-3 dat dén 37 at, tong
luu lugng dau va nude chi dat khoang 200230 m¥/gio.
Sau 24 gid bom rira, luu lugng dau va nude trong 6ng da
dat mtrc 300+320 m?*/gid, trong khi ap suét tai 6ng ding
RP-3 lai giam tir 37 at xudng con 32 at. Nhu vay, viéc
dinh ky téy rira ling dong paraffin bang cach bom thém
nudce bién vao dudng dng cho phep thuc hién lién tuc va
hi¢u qua qua trinh van chuyén dau tir mé Rong sang mo
Bach Hb.
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Trén co s& cac két qua tinh toan, thi nghiém va thuc
té van hanh duong ong van chuyén dau RP-3 — PLEM
(FSO-3) — CPP-3 — CPP-2 c6 thé dua ra mot sé nhan
xét sau:

Khi bom rira duong 6ng bang nudc bién ma khong
dimg khai thac dau trén mo Rong véi cong suat cuc dai
clia cic may bom CNS-65/500 xay ra qua trinh tay rira
16p ling dong mém hinh thanh trong dng. Sau khi rira,
bé day 16p ling dong mém giam di khoang 5 mm, twong
duong 197 m® chit ling dong mém (dau dong) bi day ra
khoi duong dng;

Bom dinh ky nuéc bién vao dudng dng khong tay ria
hoan toan dugc 16p ling dong hinh thanh bén trong dudong
ong. Hiéu qua bom rira phu thudc vao nhiét d6 nudc bién
trong thoi gian rira, toc do ciia chat 1ong va khoang thoi
gian bom rua.

Trong qua trinh van chuyén dau nhiéu paraffin ¢ nhiét
d6 thap, ling dong mém bén trong thanh duong 6ng la
khong thé tranh khoi. Rira dinh ky duong dng bang nudc
bién khong thé tdy toan bo cac chét ling dong d6 nhung
¢6 thé duy tri dwoc kha ning van hanh cua dudng 6ng va
nang lyc khai thac dau trén mo.
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