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For the sake of effective producing activity, it is a vital task to ensure the
safety of this pipeline system during operations. In the case of failures,
reparation should be applied immediately to minimize shutdown time
and reduce the cost of troubleshooting. This article presents the “smart
flange” technique to repair the gas lift pipeline system from the FPSO Ruby
- I to the Pearl wellhead platform. Results of the work provide realistic
knowledge to propose practical solutions to the maintenance and
reparation of this system and thus, improve its operation.
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Trong giai doan khai thdc thir cdp nay, gaslift la phwong phdp khai thdc dwoc
dp dung phé bién. Thuc t€ cho thdy, khai thdc ddu bdng bang phwong phdp
Gaslift cé nhiéu wu diém so vdi cdc phwong phdp co hoc khdc dwoc dp dung
tai mé Ruby. Hé théng cung cdp va dan khi gaslift la mét trong nhitng yéu t6
quan trong va thiét thwe déi véi diéu kién khai thdc thuec té'tai gian Pearl thudc
mé Ruby. Nguon khi nén duoc dan tir tau FPSO Ruby - Il vé gian Pearl théng
qua tuyén éng ngdm gaslift 6 (in). Viéc ddm bdo an toan cho tuyén 6ng dan khi
gaslift trong qud trinh hoat dong déng vai tro quan trong, dnh hwéng Ién dén
hiéu qud ctia hoat déng khai thdc gaslift tai gian Pearl. Khi tuyén 6ng nay xdy
ra sw c6, cdn phdi cé gidi phdp kip thoi khdc phuc, stka chiva sao cho thoi gian
stra chita la it nhdt. Bai bdo trinh bay ky thudt néi 6ng thdng minh dé tién hanh
stka chita tuyén 6ng dan khi gaslift tir tau FPSO Ruby - I vé gian ddu giéng
Pearl. Két qud nghién citu sé la cor sé dé xdy dung va dé xudt cdc gidi phdp hiéu
qud trong viéc stra chira, bdo dwdng tuyén éng nhdm ndng cao khd ndng van
hanh hé théng dwong éng trong diéu kién thuc té cia mo.

© 2021 Trwong Dai hoc M6 - Bia chat. T4t ca cic quyén dwoc bdo dam.

1. Mé& dau

(PVN) chuyén giao cho Téng cong ty tham do khai
thac diu khi Viét Nam (PVEP) tryc tiép diéu hanh

M6 Ruby thudc 16 01&02 bé Ctru Long trong
thém luc dia Viét Nam, cach thanh ph6 Viing Tau
155 km vé phia dong. Do sdu muc nwée trung binh
khoang 50 m. Cudi thang 12 ndm 2017, mo Ruby
da dwoc Tap doan dau khi quéc gia Viét Nam
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va khai thac.

Mé Ruby dwgc dwa vao khai thac tir thang 10
ndam 1998, bao gobm hai ting khai thac la Mioxen
va Mong. Tinh dén thoi diém hién nay, tong san
lwong dau khai thac tir mo khoang 100 triéu
thuing. Trir lwgng diu trong via ting Mioxen & cip
trung binh khoang 170 triéu thung, trong dé khai
thac cha yéu la MI - 09 va MI - 10. S6 lwong giéng
da dwa vao khai thac & mé Ruby la 50 giéng véi
san lwong dau khai thac nhw sau:
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- Gian Ruby A hién c6 12/20 giéng dang khai
thac va cho san lwgng khoang 3200 thung/
ng.dém. T4t cA cic giéng déu khai thac bang
phwong phap Gaslift. Téng lwgng khi ép vao cac
giéng dé khai thac to6i thiéu vao khoang 3,80
mmscfd/ ng.dém.

- Gian Ruby B c6 11/14 giéng dang khai thac
va cho san lwgng khoang 3000 thung/ ng.dém. Tat
ca cac giéng déu phai khai thac bang phwong phap
Gaslift. Tong lwong khi ép vao cac giéng dé khai
thac t6i thiéu vao khoang 6,87 mmscfd/ ng.dém.

- Gian Pearl c6 2/4 giéng dang khai thac va
cho san lwgng khodng 1350 thung/ ng.dém. Giéng
1P khai thdc bang phwong phap Gaslift. Téng
lwong khi ép vao giéng dé khai thic téi thiéu vao
khoang 0,8 mmscfd/ ng.dém. Giéng 2P chi khai
thac 14y khi.

- Gian Topaz c6 3/4 giéng dang khai thac va
cho san lwgng khoang 1180 thung/ ng.dém. Tat ca
céc giéng déu phai khai thac bang phwong phap
Gaslift. Tong lwong khi ép vao cac giéng dé khai
thac t6i thi€u vao khoang 1,55 mmscfd/ ng.dém.

- Gian Diamond c6 7/8 giéng dang khai thac
va cho san lvgng khoang 1670 thung/ ng.dém. Tat
ca cac giéng déu phai khai thac bang phwong phap
Gaslift. Tong lwong khi ép vao cac giéng dé khai
thac t6i thi€u vao khoang 3,25 mmscfd/ ng.dém.

Nhuw vay, toan moé Ruby hién dang khai thac
bang phwong phép Gaslift va hoan toan phu thudc
vao nguon khi gaslift. Thuc t€ véi ap suit clia giéng
nhw hién nay, néu khéng cé nguén khi gaslift dé
bom ép vao thi da sé cic giéng khong thé khai thac

Budong gaslift

6"x12km Tau FPSO Ruby-lI

Gian Ruby-
B

Juong khai thacle
Puong gaslift e

PLEMS

% "~ Pudng khai thac

Gian Ruby-
A

Pudng gaslift 6

. ~
Gian Pearl

dwoc. Do dd, viéc van hanh duwong 6ng dan khi
gaslift an toan dé duy tri nguén khi cho cac giéng
la hét strc quan trong trong qua trinh khai thac mo.

2. Tuyén 6ng dan khi gaslift tir tau FPSO Ruby
- I vé gian dau giéng Pearl

Tuyén dwong 6ng gaslift 6 (in) dan khi tir thu
FPSO Ruby - I1 t&i gian dau giéng Pearl c6 chiéu dai
6,2 km (Hinh 1), dwdng kinh ngoai 168,3 mm va
chiéu day 9,5 mm, vat liéu ché tao la thép cacbon,
maéc thép la L415 (PVEP, 2007). Phan dwéi bién
bén ngoai cling dwoc boc bang 16p bé tong ¢ dd
day 60 mm dé 6n dinh 6ng va chong va dap cho
dng. Ngoai ra 6ng con dwoc lap hé théng anode dé
chéng dn mon tir nwéc bién doc theo chiéu dai
dng. Toan bd tuyén dng dwoc nam trén gia do,
khoang cach 13p gia d& 6ng theo thiét ké khong
qua 15 m. Cac thong s6 co ban cta tuyén 6ng trinh
bay trong Bang 1.

Bdng 1. Théng s6 co’ bdn ctia tuyén éng gaslift.

Thong s6 Gia tri thiét ké
Ap suit thiét ké 127,6 bar
Nhiét do thiét ké 90 °C
Ap suat thir 159,5 bar

Trong qua trinh hoat dong, dé€ dam bao an
toan cho qua trinh vin hanh tuyén éng, cong tac
kiém tra giam sat phai dwoc thuwc hién thwong
xuyén, nham kip thoi phat hién cac vin dé phat
sinh gy &nh hwéng dén hoat dong ctia dwong Ong.
Ngay 17 thang 10 ndam 2019 khi thwc hién cong tac

Pudng khai thac
Pudng gaslift

PLEMS: Hé théng cum phan dong

Hinh 1. Tuyén éng dan khi gaslift tir tau FPSO Ruby - Il vé gian Pearl,
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kiém tra gidm sat duwdng 6ng bang thiét bi ROV da
phat hién bot khi thoat ra tir mat bich & hai vi tri
KP0.771 va KP0.800 va cac bu 16ng lién két mat
bich bi cong. Tai vi tri KP0.780 quan sat thiy bu
16ng lién két hai mat bich bi cong nhwng khong c6
bot khi thoat ra (Hinh 2).

Chinh vi vay, viéc nghién ctru va tim giai phap
phu hop dé stra chira dwong 6ng nay 1a rit cin
thiét nham dam bao cung cip du khi gaslift cho
qua trinh khai thac cia gian dau giéng Pearl. Qua
trinh khic phuc sw ¢8 phai ddm bao an toan, chat
lwong véi chi chi thip trong thoi gian ngan nhit.

DE stra chira tuyén 6ng ngdm dwdi nwérc, co
thé st dung nhiéu phwong phap khac nhau
(Abdullah nnk., 2019). C6 thé st dung cic doan
ong mang x6ng roi han vao vi tri 6ng bi hdng; thay
thé doan 6ng bi hong va dung phwong phap han
duwéi nuéc dé néi 6ng,... Cac phwong phap nay
thuwdng ton thoi gian thi cong, hiéu qua khong cao.
D4i véi tuyén 8ng dan khi gaslift 6 (in) tir tau FPSO
Ruby - II vé gian Pearl c6 thé ap dung phwong
phdap truyén théng dé stra chira. Tuy nhién, qua
trinh stra chira cin kéo 6ng 1én boong tau dé thi
cong, diéu nay co thé giy bién dang ong, thoi gian
thi cong dai, ton kém vé chi phi stra chira,... Trén co
s& cac nghién ctru thuec té ddi véi tuyén 6ng, dong
thoi can ¢t vao trinh d6 ki thuét va cac trang thiét
bi hién c6, nhém tac gia dé xuit gidi phap stra chira
duong 6ng nay bang ky thuat ndi 6ng thong minh
(smart flange) dé noi 6ng. Str dung “smart flange”
dé 13p vao 2 dau dng dwgc cat va thi cong 2 doan
dng mai dé 13p ndi thay cho doan 6ng hong da cat

bd. Viéc ap dung phwong phap nay gitp giam
lwong chiéu dai 6ng phai thay (Moghaddam and
Mohammadnia, 2014). Cling nhw khong phai thi
cong han dudi day bién, dé thi cong, rat ngan thoi
gian stra chira va gidm chi phi nhat. Cac ky thuit
chi tiét ctia phwong phap nay dwoc thé hién & cac
ndi dung dudi day.

3. Quy trinh sira chita dwong 6ng dan khi
gaslift tir tau FPSO Ruby - II vé gian Pearl

Qua trinh kiém tra, thi hé théng dinh vi dong
DPS (Dynammic Positioning System) ctia tau phai
duogc thuc hién trwédce khi tau vao vang 500 m
(viing an toan tinh tir tdm gian) cda gian va trwéec
khi thuc hién cong tac lan. Khi tau da vao vi tri, tho
stra chita sé thuc hién cac cong viéc: kiém tra tong
thé tai cac vi tri mat bich bi ro ri va diéu kién thuc
té clia cac bu 16ng; danh d4u vi tri cat trén ng
trudre khi cat thay thé; don vé sinh sach va loai bd
cac vat giy can tré tai khu vure lam viéc. Két thic
qua trinh kiém tra tong thé sé tién hanh qua trinh
chuin bi dwéi day bién. Liac nay, cac tdi cat trong
hop sat dwoc bé tri xEp dit bang can ciu dé ké thi
cat phia dwéi Ong tai 2 vi tri doan 6ng sé duoc lap
dat (cac Hinh 3, 4).

Sau khi hoan thanh cong viéc trén, tho stra
chira sé xac dinh diém cit & 2 ddu doan 6ng. Dung
dung cu cit thuy lwc véi 4p lwe nwde cao va nhirng
dung cu khac dé thao bd bé téng va lam sach bé
mat kim loai. Tiép theo, tho stra chira sé kiém tra
dé xac dinh tinh trang bit thwong trén 6ng dwong

[Bot khi thoat ra| Vi tri bu Ing bi cong| Bot khi thoat ra
4 swe m)l ssWALH2 "-§h>.«.\)
iE I = m‘ﬁﬁ
BSMIFL ¢ 63 2
KP0.771 KP0.780 KP0.800

Hinh 2. Vj tri hw hdng ctia tuyén éng gaslift 6 (in) dan khi tir tau FPSO Ruby-II tdi gian Pearl.

budng 6ng

Pbudng 6ng
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Tui cat

Hinh 3. Vi tri cdc tui cdt dworc st dung.
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Ong va tiép tuc thao bd 16p nhya PP pht bén ngoai
bang ap luc nwéc, may mai bang thiy luc hodc ban
cha va xac dinh diém lap dat “smart flange”. Dai
véi vi tri thit hai, cdng doan thao va lam sach dwoc
thuc hién twong tw nhw vi tri thir nhit. Sau khi da
lam sach dwoc cac 16p phi bén ngoai va bé mat
kim loai 6ng 19 ra, tho stra chira sé danh diu diém
cit & vi tri thir nhat va 1dy d4u tam tai vi tri thi hai.
Diém cit cudi clng tai vi tri thir hai sé dwoc xac
dinh sau.

Cat doan 6ng 6 (in): Sau khi da danh d4u diém
cat trén 6ng, tho sira chira sé cit cic doan 6ng va
dwa ra vi tri phtt hgp dé€ ciu lén boong tau.

Ldp ddt hai doan 6ng méi: Hai doan 6ng méi
dé dau noi thay thé sé dwoc thi cong & trén bor va
phai tién hanh thir 4p lwc nwéc d€ kiém tra do kin
va do an toan cua chi tiét. Cong doan 1ap dat cac
doan 6ng nay gom cac buéc:

- Kiém tra bang mat thwong dé phat hién cac
hw hong thong thwong phat sinh do qua trinh van
chuyén.

- Kiém tra do oval cia dau &ng bang thwéc
chuyén dung.

[ Mat bich thong minh |

- Pam bao bé mat dau doan 6ng da duwgc lam
sach va chiéu dai doan dau 6ng da lam sach phai
bang hoidc 16n hon chiéu dai cda “smart flange”.
P4u 6ng dwoc vat mép dung tiéu chuin dé ho tror
viéc lap “smart flange”.

Lap doan 6ng thir nhdt: Ha doan 6ng thir nhat
xudng dung vi tri 1p dat nhw ban vé thiét ké. Tién
hanh bit bich, st dung thiét bi hd tro cin chinh
(Hinh 5) va thuc hién cong viéc lap 6ng.

Ldp doan 6ng thit hai: Ha doan 6ng méi thi
hai xuéng ddng vi tri nhw ban vé thiét ké. Tho 1an
s& can chinh doan 6ng méi thir hai nay cho thang
véi doan 6ng thir nhat va thing véi 16 vi tri mit
bich thi nhit va tién hanh 1ap doan 6ng thir 2.

Thir kin Kamos gasket: Khi tit ca cac cong viéc
l3p 2 doan &ng méi va 2 “smart flange” hoan
thanh, tho stra chita sé thuc hién thir kin Kamos
gasket d€ dam bdao cdng viéc xiét 6¢ cho cac diém
noi mat bich ddm bao kin. Sau khi viéc thir kin
Kamos gasket dwoc hoan thanh, ba thiét bi bao vé
mit bich s& duoc ha xudng bién dé 13p dit cho ba
vi tri két n6i mat bich.

[ Mat bich thong minh |
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Hinh 4. Vi tri Idp ddt cdc doan éng ndi.
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Hinh 5. Qud trinh cdn chinh doan 6ng thit nhdt.
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Hinh 6. Ba vi tri ldp ddt Thiét bi bdo vé mdt bich.

Ldp thiét bi bdo vé mdt bich: Thiét bi bao vé
mat bich s& dwoc lap vao ddng vi tri yéu ciu (Hinh
6). Khi qua trinh nay dwoc hoan tit, tho stra chira
sé thuc hién kiém tra 1an cudi va ghi chép lai két
qua cho nhitng diéu khong binh thwong cling nhw
chup hinh quay phim.

Kiém tra ro ri ctua tuyén 6ng sau khi thay:
Trudéc khi thue hién cong viéc kiém tra ro ri, cin
phai bom nwéc va phong Pig dé€ lam sach dwong
ong (Boyun Gou, 2007; PVEP, 2019), cong viéc thi
kin cho toan bd dwong 6ng dwoc bo tri trén tau
FPSO Ruby - II. Ap sut thir bang 1,15 1an ap sudt
lam viéc 1é6n nhat cho phép (Geoge, 2003). Trong
qua trinh nang ap sé ghi nhatky khoang 1 bar/lan
déi vGi cac thong s6 nhw 4p suit cia 6ng thi, thé
tich ciia nwéc bom vao, nhiét d6 méi tredong xung
quanh.

Bom nwéc tdng dp: Bom nwéc dé nang ap voi
ty 1é khong vwot qua 1 bar/phit cho dén khi dat
t&i 35 bar va gitr ap suat khoang 30 pht, kiém tra
su thay ddi ciia lwong khong khi trong 6ng va phai
xa lwong khong khi trong ong khéng vwrot qua
0,2% thé tich tinh toan cta 0ng. Sau khi tinh toan
xtr Iy lwong khong khi dat két qua, tiép tuc ting ap
suit va toc do tang khong virot qua 1 bar/phut téi
50% ap sudt thir. Khi dat 50% ap sudt thi, sé giir
on dinh trong 30 phit.

Trong qua trinh gitt 4p suit dé theo doi, néu
két qua ap sudt bi gidm xuéng dwdi gi¢i han cho
phép thi phai bom tang ap tré lai va gitr theo doi
lai it nhat 4 gio. Néu két qua gitr ap suit 4 gio dat
két qua chip thuln thi sé tiép tuc thwc hién git ap
suittrong 24 gi¢r dé theo doi. Trong qua trinh bom
va gitr 4p sudt, sé tién hanh 1an dé kiém tra lai ro ri
cho céc diém ndi lién quan dén doan 6ng mai thay
thé.

Viéc thir kin cho tuyén 0ng sé dwoc xem xét

va cong nhan hoan thanh khi dap Ung cac tiéu
chuin ky thuat véi cac tiéu chi nhw sau:

- Khong thiy giam ap suat thir khi kiém tra;

- K&t qua thir 4p suit dao déng trong pham vi
khong qua +0,2% ap sudt thit trong 24 gio gitt ap
sult;

- Viéc giit 4p sudt sé hoan thién khi qua trinh
gilr 4p suit 24 gior dat két qua chap thuan.

Tuyén 0ng sau khi dworc stra chira hoan thién,
san lwgng khai thac cta gian Pearl da dwoc cai
thién theo hwéng ting 1én. Ap sudt khai thac ctia
giéng ndm trong khoang 310+340 psi. Ap suit
dong giéng khoang 1000 psi. Tong lwong khi ép
vao cho giéng dé€ khai thac vao khoang 0,8
mmscfd/ ng.dém. San lwong khai thac lic nay
dwoc xac dinh qua hé théng do lwu lwgng cia
giéng. Két qua do cho thiy, san lwgng khai thac cia
gian Pearl khi 6ng héng (khéng cé khi gaslift dé
khai thac) va sau khi stra chira 6ng (c6 khi gaslift
dé khai thac) chénh léch khoang 1000 thung/
ng.dém. Piéu dé cho thiy viéc 4p dung phuwong
phap ndi 6ng thong minh dat hiéu qua cao.

4. Kétluan

Tuyén 6ng dan khi gaslift 6 (in) tir thu FPSO
Ruby - I vé gian Pearl la tuyén 0ng rat quan trong.
Khi tuyén 6ng nay gap sw c6 sé 1am cho hoat dong
khai thac gaslift ctia gian Pearl bi danh hwdng
nghiém trong. Vi vay, viéc irng dung phwong phap
ndi 6ng thong minh khi sira chita tuyén 6ng dan
khi gaslift ttr tau FPSO - Ruby II vé gian dau giéng
Pearl da dap trng tot yéu cau dit ra cia thuc té san
xudt. Két qua nghién ctru cho thay:

- S dung phwong phap néi 6ng thong minh
“smart flange” dé tién hanh cic cong doan sira
chita tuyén 6ng ddm bao dé thuc hién, chi chi thap.
Viéc ap dung phwong phap nay giip giam chiéu
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dai doan 6ng can thay va khong phai thi cong han
dudi day bién, rat ngin thoi gian stra chiva vanang
cao hiéu qua khai thac diu khi tai gian dau giéng
Pearl.

- Sau khi tuyén dng dwgrc stra chiva hoan thién,
tébng lwong khi ép vao giéng dé khai thac vao
khoang 0,8 mmscfd/ng.dém. San Iwgng khai thac
cia gian Pearl da tiang thém khoang 1000
thuing/ng.dém. Piéu do cho thiy 4p dung phwong
phép noi 6ng thong minh dat hiéu qua cao.

- So v&i cac phwong phap stra chira truyén
théng trwdc diy, phwong phap ndi 6ng thong
minh thuc hién rat don gidn, gidm chi phi vé nhan
Iwc va thiét bi, rit ngan thoi gian thi cong, ddm bao
an toan va dap (ng tot cac yéu ciu vé ky thuat. Két
qua cta phwong phap noi 6ng thong minh “smart
flange” da dworc cac co quan dang kiém cua Viét
Nam ciing nhw quéc té cong nhin va danh gia cao.

Pong gop cua cac tac gia

Nguyén Van Thinh, xay dung b6 cuc, phan tich
sO liéu, bién tip va hiéu dinh ndi dung bai bao;
Hoang Anh Diing b6 sung thdéng tin, hiéu chinh noi
dung; D6 Viét Chuyén tham gia vao qua trinh bién

tap, hiéu dinh théng tin, phan tich két qua nghién
ctru, cung cap dir liéu cho bai bao.
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