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The well C-2P had its first oil production in July 2008, the initial
production rate is 3,000 barrels/day. Due to the reservoir pressure
depletion in 2017-2018, the well faced difficulties in kicking off to open the
well for production. In November 2018, when the C-5PST2 well was put
into production, the C-2P well was not produced by natural flowing. The
kicking off has been attempted many times but the well still won't flow.
The main reason the well couldn’t flow is due to low reservoir pressure
which has not enough energy to push all the fluid in the well to the surface
after each well shutdown. The flow assurance study shows, at the
reservoir pressure of 3,000 Psi, and tubing head pressure of 950 Psi, the
well can’t flow naturally. In addition, with the reservoir pressure of 3,000
psia and applying the gaslift injection rate of 1.0 MMscf/d, injection point
at 3,030 mTVD, the well flowed. The continuous gaslift pump helps
maintain the well's production in case the reservoir pressure drops even
lower to 2,000 psi, and at the same time, optimizing the gaslift pump flow
helps to increase the well production by 100-300 barrels of oil/day. When
the reservoir pressure drops lower, it is necessary to lower the gaslift valve
deeper to continue kicking off the well and maintain the well production
performance. On the other hand, due to the lack of a gaslift valve for the
original design of C-2P well so it's necessary to have gaslift tubing pack off
in order to bring the well back to production, maintain stability and
improve production. This paper, therefore, presents the results of the
research on the solution to increase the production output of the C-2P well
located in X oil field used gaslift valve combining with the tubing pack off.
Results of the research on the application of solution show that the well's
production output has increased significantly (0.354 million barrels) in
the first year of applying the solution.
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Nghién ctru giai phap nang cao san lwong kKhai thac giéng C-2P
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6ng khai thac phu.

Giéng C-2P dwoc dwa vao khai thdc tir thdng 7/2008, lwu lwong ban ddu dat
3.000 thl‘mg/ngdy. Sau thoi gian khai thdc, giai doan ttr ndm 2017-2018, do
dp suat via suy gidm, giéng gdp nhiéu khd khdn trong qud trinh goi dong mé
lai giéng. Thang 11/2018, khi dwa giéng C-5PST2 vao khai thdc, giéng C-2P
khong cho dong bang khai thdc tw nhién. Mdc du dd tién hanh goi dong nhiéu
ldn nerng giéng van khong cho dong Nguyen nhdn chinh la do dp sudt via
suy glam khong dtii ndng lugng dé day toan bé chdt luu trong long giéng lén
bé mdt sau m01 ldn dong gleng/dong mé. Két qua nghién ctru mé hinh dong
chdy trong giéng cho thay, & diéu kién ap sudt via 3.000 psi, dp sudt mleng
950 psi, giéng khong cho dong. Thém vao dé, tir két qua nghién ctru mé hinh
dong chady trong giéng cho thdy, & diéu kién dp sudt via 3.000 psi, dp dung
bom gaslift voi lwu lwong 1,0 triéu bg khéi khi/ngay, dé sdu dgt van gasllft
¢ 3.030 mTVD, giéng cho dong. Viéc bom gasllft lién tuc gzup duy tri khai
thdc ctia giéng trong tru'o'ng ho'p dp sudt via giam xuong thap hon, tham chi
xuong 2.000 psi. Khi ap sudt via suy gidm thap hon, cdn ha sdu van gasllﬁ: dé
tiép tuc goi dong gleng va duy tri khai thdc giéng. Mdt khdc do thiét ké, gleng
ban ddu khéng co van gasllft do dé mudn lap thém van gaslift va dwa giéng
vao khai thdc, can phdi st dung bé éng khai thdc phu (tubing pack off). Viéc
lap dat thém van nham duy trion dinh va ndng cao sdn lwgng khai thdc giéng
la cdn thiét va la gidi phap cdp bdch dé dwa giéng tré lai khal thdc. Bai bdo
trinh bay gidi phdp dé nang cao sdn lwgng khai thdc ctia giéng C-2P mé X
bdng gidi phap Idp ddt va ha sdu van gasllft thong qua b thiét bi tublng pack
off. Két qud dp dung gidi phdp cho thdy, sdn lwong khai thdc ctia giéng da
tang 1én ddng ké (0,354 triéu thung dadu) trong nam ddu tién dp dung gidi
phdp.

© 2023 Truwong Pai hoc M6 - bia chat. Tt ca cic quyén dwoc bao dam.
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chung HLHV (HLHV JOC). & mé X, ting d4 méng
nit né la via chiva diu chinh (HVJOC, 2006). M6 da
di vao phat trién khai thac va déon dong diu dau
tién (First Oil) vao ngay 25/7/2008. Hé thong khai
thdc mo X bao gbm 01 gian dau giéng va hé thong
cac dwong 6ng kétnoi tir mo téi hé thong khai thac
mo Bach H6. Gian dau giéng C (WHP-C) 1a gian
khong nguoi &, duoc thiét ké c6 9 6ng dan hwéng
giéng khoan, thiét bi t6i thiéu va dwoc diéu khién
tir gian CPP-3 ctia mé Bach H6. Tong san lwong
khai thac dén 31/5/2023 dat 28,1 triéu thung diu
(RF 16,7%) (HVJOC, 2007, 2022). Hién tai mé
dang khai thac véi lwu lwong 6.500 thung/ngay
béi 5 giéng khai thac (C-1PST1, C-2PST1, C-3P, C-
4XST, C-5PST2), 1 giéng bom ép nwéc C-6PST1
(dirng bom tir 2013). Dw kién nha diéu hanh sé
khoan thém 01 giéng mai C-8P va khoan cit thin
(sidetrack) 01 giéng tir C-2P. V& co ban, giéng
khoan C-2P bao gébm cac chi tiét sau: Tubing 4-
1/2” 15.1#95Kpsi 1 Cr; dong ho do ap suit day
DHPG; giéng dugrc thiét ké hoan thién cho ché do
tw phun, do vy khong 13p dit hé théng mandrel
cho gaslift tir ban dau.

Dong san phim khai thac tir cac giéng mo X
dwoc van chuyén qua dwdng 6ng dan san phidm da
pha bang ning lwong tw nhién tai gian WHP-C dén
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gian CPP-3 dé tach khi va xtr Iy dau. San phdm sau
khi xt ly trén gian CPP-3 dwoc bom chuyén dén
tau chtra néi (FSO) VSP-01. Lwong khi da tach tir
san phdm & mo X sé& gop 1an vao vai khi khai thac
tir mo6 Bach HG, vin chuyén téi gian nén khi trung
tAm CCP dé xtr ly ti€p va chuyén vé tram xtr ly khi
Dinh C6 (Hinh 1).

Tai mé CVN, giéng C-2P dwogc dwa vao khai
thac tir thang 7/2008, Ivu lwong ban dau dat
3.000 thung/ngay. Sau thoi gian khai thac, giai
doan tir ndm 2017+2018, do ap suat via suy giam,
giéng gdp nhiéu kho khan trong qua trinh goi dong
m& lai giéng. Thang 11/2018, khi dwa giéng C-
5PST2 vao khai thac, giéng C-2P khéng cho dong
bang khai thac tw nhién. Pon vi vin hanh da tién
hanh goi dong nhiéu lAn nhung giéng van khong
cho dong. Nguyén nhan chinh din dén giéng
khong cho dong la do &p suit via suy gidm, khong
du nang lwgng dé ddy toan bo chat lwu trong long
giéng 1én bé mit sau mdi lan déng giéng. Két qua
nghién ctru md hinh dong chay trong giéng cho
thay, & diéu kién ap suat via 3.000 psi, ap suit
miéng 950 psi, giéng khdng cho dong.

Tl két qua nghién ciru mo hinh dong chay
trong giéng, & diéu kién ap sudt via 3.000 psi, ap
dung bom gaslift véi lwu lwgng 1.0 MMscf/d, do
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Hinh 1. So d6 vdn chuyén sdn phdm tai mé X (HV]OC, 2022).
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sdu dat van & 3.030 mTVD, giéng cho dong. Ngoai
ra, viéc bom gaslift lién tuc gidp duy tri khai thac
clia giéng trong truwong hop ap suit via giam
xudng thip hon, thim chi xuéng 2.000 psi, dong
thoi viéc toi wu lvu lwgng bom gaslift gitp nang
cao san lwong khai thiac giéng thém 100+300
thung dau/ngay. Ngoai ra, treong hop ap suit via
suy giam thap hon, cin ha sau van gaslift dé tiép
tuc goi dong giéng va duy tri khai thac giéng.

2. Co sé ly thuyét

2.1. Gi&i thiéu chung vé khai thdc ddu bang
gaslift

Trong khai thac diu khi, gaslift la phwong
phép khai thac co hoc khi giéng dau khong thé tw
phun theo lwu lwong yéu ciu, dwa trén nguyén tic
bom nén khi cao ap vao vung khéng gian vanh
xuyén (hay ngwoc lai) nham dwa khi cao ap di vao
trong 6ng khai thac qua van gaslift véi muc dich

lam gidam méat do cot chit 16ng trén van (ting yéu
t6 khi) sao cho ning lwong via dd thing tdng tdn
hao nang lwong dé dwa dong san phim 1én bé mat
(Phung va nnk.,, 1999; L&, 2006; James va nnk,,
2008; Bugti, 2014). Nhu vay, nguyén tic lam viéc
cua gaslift twong tw nhw déi véi giéng tw phun,
nghia la cd hai hoat dong dwoc nho vao sy gian né
ctakhi nén (Abdalsadig va nnk., 2016). Tuy nhién,
phwong phap khai thac bang gaslift hoat dong
dwoc nho vao khi nén tir trén mat dat hay tir mot
via khi cao ap khac (cac Hinh 2, 3).

Trong khai thac dau bang gaslift, phu thudc
vao ché dd nén khi cao ap vao giéng co thé chiara
1am hai ché dd: ché dd khai thac bang gaslift lién
tuc va ché do6 khai thac bang gaslift khong lién tuc
(gaslift dinh ky).

Khai thdc ddu bdng gaslift lién tuc: Pwoc tién
hanh nh¢ nén khi vao ving khoang khong vanh
xuyén (khoang khong gitra cot 6ng chéng khai

Binh tach

Con khai thac c6 kha nang
diéu chinh

Hinh 2. So A6 minh hoa téng quan khai thdc ddu bang gaslfit (Nguyén, 2022).
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thac va cot OKT) va hon hop san phadm khai thac
theo cdt OKT 1én mit d4t dién ralién tuc. M6i quan
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Hinh 3. So' d6 minh hoa giéng khai thdc ddu bdng gaslfit.
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Hinh 4. Méi quan hé dp sudt trong phwong phdp khai thdc gaslift lién tuc
(Boyun vannk, 2017).

hé ap suat trong phwong phap khai thac gasliftlién
tuc dwgc thé hién nhw trong Hinh 4 (Boyun va




D6 Duy Khodn va Nguyén Vin Thinh/Tap chi Khoa hoc Ky thudt Mé - Dia chdt 64 (5), 94 - 108 99

nnk., 2017). Khai thac bang gaslift lién tuc c6 cac
wu diém sau: Nang lwong ctia khi nén va khi dong
hanh dwoc tin dung tai miéng giéng dé vin
chuyén san pham di tiép dén bd phin thu gom va
xtr ly; Khi nén dwoc bom vao giéng va khai thac
voi lwu lwong twong déi on dinh, han ché dwoc
nhiéu vin dé phirc tap trong toan bd hé théng
gaslift; Chi can str dung con diéu khién dé diéu
chinh lwu lwgng khi nén. Tuy nhién, phwong phap
khai thac nay cling ton tai mot nhwoc diém khi ap
dung cho cac giéng c6 lvu lwgng 1én nhung muc
nuwéc dong qua thap.

Khai thdc ddu bdng gaslift dinh ky: Thong
thwong trong qua trinh phat trién mé, cac thong
s6 lién quan dén dia chit va ky thuat thay ddi theo
chiéu hwéng khong thuan loi, ching han nhw 4p
sudt via gidam dang ké so v&i ban dau, hé s6 san
phdm gidm, d6 ngdm nwéc tang,... Trong thuc té
khai thac dau c6 rat nhiéu giai phap cong nghé va
k¥ thuat nham giai quyét cac van dé trén nhu giai
phép bom ép nwdc duy tri ap suit via, xtr Iy viing
can day giéng, cach ly cac tang via da bi ngip
nudc,... P8i véi nhitng giéng khai thac bang gaslift,
nhitng anh hwdng trén ciing rit dang ké. Chang
han nhw 4p suit via giam kéo theo gidm do ngip
chim twong d6i (htd) cta cot 6ng khai thac (OKT)
diéu nay s& dan dén gidm hiéu qua khai thac giéng.
Trong thuc té khai thac dau bang gaslift lién tuc,
hé théng "via san phdm giéng khai thac" lam viéc
hiéu qua chi khi d6 ngip chim twong do6i htd
khong thap hon 0,5+0,6. Trong trwedng hop htd
gidm dwdi gia tri nay thi lwu lwong riéng caa khi
nén tang rit dang ké, diéu nay sé lam cho viéc khai
thac bang gaslift theo ché d6 lién tuc khong con
hiéu qua nira. D€ gidi quyét vin dé nay cé thé
chuyén giéng sang khai thac bing cic phwong
phép co hoc khac nho may bom hay chuyén sang
khai thac bang gaslift theo ché do dinh ky.

Viéc chuyén giéng sang khai thac bang cac
loai may bom khéng phai lic nao ciing thanh cong,
nhit 1a déi véi nhitng trweong hop khai thac co
diéu kién dia chit va ky thuit khong 14y lam thuin
loi cho cac thong s6 1am viéc ctia may bom, chang
han nhu: nhiét do via cao, yéu t6 khi san phdm
khai thac 16n, san phidm khai thac cé cat, do
nghiéng than giéng 16m,...

Khai thac gaslift dinh ky dwoc tién hanh bang
cach ép khi nén vao khoang khéng vanh xuyén va
hon hop sn phdm khai thac theo cot OKT 1én mat
dat dién ra khonglién tuc ma c6 dinh ky dwoc tinh

toan dwa theo cac thong s6 dia chat - ky thuat cia
dé6i twong khai thac. Kha nang ap dung phuwong
phép khai thac gaslift dinh ky: Giéng c6 hé s6 san
pham thap; giéng sdu va muc chit16ng thap; giéng
6 lru lwong khai thac nho; giéng c6 ap suat day
thadp nhuwng hé s6 san phdm cao. Phwong phap
gaslift dinh ky c6 cac wu diém sau: Kinh té va linh
hoat (gia thanh khai thac va gia thiét bi cho cac
giéng sau vii mue chat 16ng thap nho hon so véi
cac phwong phap khai thac co hoc khac); linh hoat
trén dién rong ca vé lwu lwong 1an do sau giéng.
Tuy nhién, phwong phap nay ciing ton tai mot so
nhuoc diém nhw: Luu lwgng cuc dai bi gidi han;
khong thich hop do6i voi giéng sdu védi cot OKT
nho, dic biét la dng dang "mi 6ng" do kha nang tai
cla ong bi gi¢i han; 4p suit dao dong manh viing
can day giéng, c6 thé dan dén sy pha hay day
giéng; rat kho diéu khién trong hé thdng gaslift
khép kin va nho.

2.2. Cdc yéu t6 anh hwéng toi hiéu qua cua
phwong phdp gaslift

Luu lwong khi nén: D€ khai thac c6 hiéu qua
ta phai ddm bdo du khi nén theo yéu ciu. Luu
lwong nay duoc tinh bang tong Iwu lwong khi nén
dwgc bom vao tit ca cic giéng trong vung khai
thac. Khai thac sé dat hiéu qua khi khi bom ép dat
dwoc lru lwong t6i wu.

C4u trac Ong khai thac: D€ khai thac on dinh,
kich thwérc 6ng khai thac 1a mot yéu té quan trong
khi thiét ké. Kich thwéc cia 0ng khai thac qua nhd
sé& gy ra ton thit ma sat. Tuy nhién néu qua 1om sé
lam cho dong chay mat 6n dinh. D€ thiét ké dwoc
Ong khai thac t6i wu cho dong chay hai pha trong
giéng thing drng can phai c6 dir liéu chinh xAc.

Tinh chit ctia dong chay khai thac: D9 nhét,
d6 ngdm nuworc, dd ngdm dau, sirc cang truot.

Ap sudt khi nén, chiéu sau nhting chim: Ap
sudt khi nén qua thap sé khéng khai thac dwoc luu
lwong mong mudén. Néu chiéu shu nhing chim qua
1o thi 4p sudt khéi dong cling rat1om va nguoc lai
khinén sé khong niang dwoc dau lén mét dat.

Chat lwong khi nén: théng thwong truée khi
bom khi vao giéng nguwoi ta phai xt Iy chiing, boi
cac tap chit 1an trong khi. Hiéu qua cta hé thong
khai thac bang Gaslift phu thudc vao ap suit cao
ctia khi c6 san.

May nén khi: may nén khi dwoc Iwa chon phu
hop véi gia tri 4p suat, kha nang ap dung, cong
sudt, moi trueong hoat ddong va ngudn kinh phi.
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Ngoai ra hiéu qua ciia phwong phap khai thac
bang gaslift con phu thudc vao hé s§ san pham,
lwong khi tach ra khoéi dau va ap suét trén nhanh
Xa.

3. Giai phap nang cao san lwong khai thac
giéng C-2P

3.1. Cdu tric giéng C-2P

Giéng khoan C-2P dwoc hoan thién vao thang
10/2008, bo hoan thién cta giéng gom: Tubing 4-
1/2’ 15.1#95Kpsi 1 Cr; dong ho do ap suat day
DHPG. Giéng dworc thiét ké hoan thién cho ché do
tw phun, do vy khong 1ap dithé thong madrel cho
gaslift tir ban dau. Chi tiét bé hoan thién giéng
dwoc thé hién nhw trong Hinh 5.

3.2. Lich st khai thdc giéng C-2P

Giéng C-2P dwoc dwa vao khai thac tir thang
7/2008, lwu lwgng ban dau dat 3.000 thung/ngay.
Sau thoi gian khai thac, giai doan tir nam

2017+2018, do 4p sudt via suy giam, giéng gap
nhiéu kho khan trong qua trinh goi dong mé lai
giéng. Trudc thoi diém thang 11/2018, khi chwa
dwa giéng C-5PST2 vao khai thac, giéng C-2P khai
thac 6n dinh véi leu lwong 850 thung/ngay. Khi
dwoc dwa vao khai thac (ngay 13/11/2018) ap
suit miéng giéng C-2P tang do ap suat dwong 6ng
van chuyén diu cta mo tir gian dau giéng vé hé
thong thu gom tang (do hién twong ap suit nguwoc)
dan dén lwu lwong giéng C-2P gidm tir 850
thiing/ngay xudng con 600 thung/ngay vao ngay
1/12/2018. Sau d6 thoi gian ngin, lvu lwong
giéng ti€p tuc gidm nhanh va giéng khong cho
dong bang khai thac tw nhién vao ngay 7/12/2018
(Iru lwong bang 0 thung/ngay). Pa tién hanh goi
dong nhiéu Ian nhung giéng van khong cho dong.
Nguyén nhan chinh la do 4p suit via da suy giam,
khong du 16m dé tw nang cot chatlong tir day giéng
1én bé mat. Vi vAy can c6 giai phap dé gidm ty trong
chitlong trong giéng va dwa giéng tré lai khai thac
nham nang cao san lwong khai thac mé va gia ting
hé s6 thu hoi ciia mo.

+ Giéng dwoc hoan thién thang 10/2008

» Ong khai thac (4-1/2” 15.1#) duoc thiét ké cho
ché d6 tw phun, khéng c6 gaslift mandrels

+ Sau hon 10 nam khai thac, 4p suét via suy
gidm dan dén giéng nglrng chay vao thang
12/2018
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! 4-112" Flowe Coupling 515 3826 4197727 4201265 355
| Gy 3 |+lR0BSHPISR 5057 352 LN:E | 201781 0488
h 4-112" Flowe Coupling 515 3826 £01731 4205341 380
() 4112358} 1Cr, Tubing 45 3826 405341 | 218106 12165
f 4-1i2” 95K, 1Cr,Pup Joint 5318 382 RIGIG_ | 4213916 1810
o 10 |PBR-205K 8265 4780 4213316 42116 4200
11 |41i2"95Ks, 10r, Fup doint 5318 3826 B16 | 4230863 1541
i} Crossover 605 3826 4230963 4232178 1818
@ 12 |51i2 Stinger 605 Ll 4233091 0313
i i 528 4570 |G 35355 2295
14 |Mitout Extension 158 6276 4235396 437266 1580
Crossover 5% 3826 amae | 4280100 1536
15 |4-12"36Ksi, 1Cr, Tubing 45 3826 23101 425188 12151
4-112" Flowe Coupling 515 382 425155 4255416 355
16 |42 086-HF,3313 Landing Nipple 5051 3313 QEAG | 4266934 0518
4112 Flowe Coupling [2E] 3826 4265034 | QR4S 358
17 |41/ 95Ksi 1Cr, Tubing 45 3826 A2E43 | LR 12383
Siding Sleeve (Open), Up to close 55 3313 LR | L2128 4983
4-1i2°55Ks}, 1Cr, Tubing 45 3626 427128 393 5455
18 815 386 4B 10549
19 |4-1727 95K}, 1Cr, Tubing 45 3826 ML | BBEE 12295
20 | Shding Sleeve (Open), Dowen o close 55 3313 4345 857 48811 528
412" 35Ks, 1Cr, Tubing 45 3825 211 5215 | 715410
21 816 3626 630232 1058
4-1j2”95Ks, 10, Tubing 45 385 %23 | ®aws 1235
22 |SdingSleeve (Dpen)Downtoclose | B5 333 | EESS | s 4983
23 |4-12795Ks), 1Cr, Tubing 45 3826 E55472 6025150 369.187
2 816 3826 6035604 10545
4-1/2"95Ks} 1Cr, Tubing 45 3826 6035804 6045 55 12291
25 | Guding Sleeve (Dpen), Down 1o close 55 333 6045 95 605363 5035
26 |4-1i2"95Ksi 10r, Tubing 45 3825 G0BES | GORGASS | 12785
Bull Flug 563 6066 455 6069 8 3135

Hinh 5. Sor do cdu triic giéng C-2P, mé X (HV]OC, 2008).
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Chi tiét vé trang thai khai thac cua giéng C-2P
trudc khi lap van gaslift dwoc thé hién trong Hinh 6.
3.3. Gidi phdp ldp ddt va ha sdu van gaslift bang
tubing pack off, mo X

Két qua nghién cru mé hinh dong chay trong
giéng, nguyén nhan chinh din dén giéng khong
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cho dong la do ap suit via suy giam, khéng du
ning lwong dé diy toan bo chit lwu trong long
giéng 1én bé mit sau mdi lan déng giéng. Két qua
nghién ctru md hinh dong chay trong giéng cho
thay, & diéu kién ap suat via 3.000 psi, ap suit
miéng 950 psi, giéng khong cho dong (Hinh 7).

w—THP —o—Oil Rate - CNV-WHP pipeline w—THT
2400 T o 70
Nhicu lan mo lai giéng C-2P
2200 nhung khong thanh cong
'
z |
2000 MO gieng C-5PST2 : C-2P dirng khai thac ! ' 60
: : !
S 1800 1
o 1
g ! *
& 1600 :
5 '
:8: 1400 oo N ~ 2 . . A 1 aa: : 40
= Giai doan dong khong 6n dinh do ap suat bi doi ' -
& 1200 ngugc sau khi mo giéng C-5PST2 1 $
i &
$666 ! 30"
'
'
800 1
Trudc khildp & *°
600
valve Gaslift:
“Ul—-—o—-!-o-—&-ni. Gléngkhbng "
'
200 )
]
0 E ! 0
JP o ab D AP AP b D AP AP P D D N o é;\.q’ g éf& é:‘i" o N
O O 0 O 0 O ° 0 0 0 0 O 0 O O Ca (2
IR e o e o e e \\ e e §\ RO R R o.o“ 0,0" \‘_,.& 0,0‘

Hinh 6. Biéu db sdn lwong khai thdc giéng C-2P trwéc khi ldp van gaslift pack off (HV]OC, 2022).

. Giéng C-2P dang & giai doan chuyén déi giita khai thac hodc ngimg khai thac
do dp suat via suy giam & mic thip.

+ Pudng cong trén thé hién giéng bi ngimg khai thac khi ap suit miéng THP
khéng 6n dinh quanh gia tri 1950 psi do hién tuong gia tang ap sudt doi nguoc
(back pressure) tir khi mo giéng C-5PST

+ Pé giéng hoat dong tro lai, ap suat miéng glcng can phai giira & mirc thap nht

(dudi 950 psi)

THP 950 psi (well dies)
e THP 850 -psi—— et
= "THP 750 psi

Hinh 7. Két qud mé hinh dong chdy trong giéng C-2P khi chwa Idp van gaslift tubing pack off.
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Matkhac, & diéu kién ap suit via 3.000 psi, ap
dung bom gaslift v&i lvu lwgng 1.0 MMscf/d, do
sdu dat van & 3.030 mTVD, giéng cho dong. Két
qua nghién cru mé hinh dong chdy trong giéng C-
2P sau khi 13p van gaslift tubing pack off dwgrc thé
hién nhu trong Hinh 8. Ngoai ra viéc bom gaslift
lién tuc gidp duy tri khai thac cta giéng trong
trwong hop ap suit via gidm xudng thap hon thim
tri xudng 2.000 psi, dong thoi viéc ti wu lwu lwong

bom gaslift gitip nang cao san lwong khai thac
giéng thém tir 100+300 thung dau /ngay. Két qua
nghién cru mé hinh dong chay trong giéng C-2P
sau khi t6i wu lwu lwong bom gaslift dwoc thé hién
nhuw trong Hinh 9. Ngoai ra trwong hop ap suit via
suy giam thip hon, viéc bom gaslift & d sdu ban
dau 3030 mTVD chwa dua giup giam ty trong cda
cOt chat lwu trong long giéng dé day chat luu 1én
bé mit. D€ c6 dii nang lwong va gidm thiéu ty trong

Ap suat (Psia)

Giéng C-2P sé khai thac 6n dinh tro lai khi lip van gaslift & do sdu 3030 mTVD
va bom gaslift voi luu lugng 1 tri¢u by khoi/ngay.

THP 950
THP.850psi— = .

- o

THP 750 psi

P

Luu lwgng chat luu (thung/ngay)

Hinh 8. Két qud mé hinh dong chdy trong giéng C-2P sau khi ldp van gaslift
tubing pack off.

Bom gaslift lién tuc véi luu lugng 1
triéu bo khdi khi/ngay gitp giéng C-2P

I~ duy tri khai thac lién tuc mac du ap suit
via xudng 2000 psi.

A z

L Luu luong giéng

Y tang 100 thung/ngay,
GOR 2500 scf/stb

Luu lugng giéng
tang 200 thung/ngay,
GOR 2000 scf/stb

. 4 2 - »:
N . _—
N . £
N .

& B =
. N . a
a \ . R ™\ =
2| \\ 5 N " 5
& \ 1 N\ . &
- | ¥ DN | =
P! , Prbs = 3000 psi %
2 . \ B

o ! N
2 ; E
x N\ b =
" Pres 22500 psi 3

Y

So sanh sy gia tang luu lugng bom gaslift lién tuc vai luu
lugng 1-2 tri¢u bo khoi khi/ngay gitp gia tang luu lugng khai
thac gieng C-2P tr 100-200 thung/ngay.

Pres = 2000 psi

GOI‘R (scf/stb)

'L
113
Fes
£Es
it
11}
EEE
EEF

Luu lugng chit luu (thung/ngay)

Hinh 9. Két qud mé hinh t6i wu lwu lwong bom gaslift giéng C-2P.
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cOt chat1éng trong Ing giéng, can ha siu van gaslift trong giéng C-2P khi ha siu van gaslift tubing pack
dé tiép tuc goi dong giéng va duy tri khai thac off dwoc thé hién nhw trong Hinh 10+12.
giéng. Két qua nghién ciru mé hinh dong chay

Pressure (psia)
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
n

Gas Lift = 1550 psi

200
400

Dudng gradient ap suét,
giéng khai thac voi ap sudt
miéng 540 psi, ranh gidi
déu khi trong giéng c6 do
sau 1800 mTVD

4

L] DPudng gradient ap suat, giéng khai
thac véi ap sudt miéng 1950 psi,
v ranh gioi diu khi trong giéng c6 do
" 56u 4105 mTVD

800
1,000
1,200
1,400
1,600
1,800
2,000
2,200
2,400

2600 P sau du kién dat OKT phu lap

2800 yan gaslift (3030 mTVD)
3,000

3,200 1

3,400 L]
1600  Van SSD trén Parker \

3,800 .Packel : ”
4,000 P siu tiéu chudn 4200 mTVDss \

4,200
4,400
4,600

TVD-TBH (m)

550 #3 (Main Zone)

Hinh 10. Két qud mé hinh nghién citu dé sdu ddt van gaslift giéng C-2P, trwdng hop dp sudt via 3.000 psi,
do sdu dat van 3.030 mTVD.

Pressure (psia)
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
0 * Gas Lift = 1500 psi h
200 P siu dat vavle Gaslift
9
400 ¥ Khao sit ip Khio sat 4p — i siu SSD trén Packer
600 - Khao sat ap gradient ap gra‘dlent‘ ap
800 gradient ap suit (giéng suat (gieng Packer
000 suit (giéng ! dong), thing dong), thang  » . . .
’ dang khai 3/2021 12/2018 ' ~—= Ap suat bom Gaslift
1,200 2y thine 9 h
thac), thang \ —— D siu tiéu chudn
1,400 32021 ) \
1,600 \ ——— SSD#3 (via chinh)
4 ™
g M Khio st ap o 5PS_21Dec18
= 2,000 gradient 4p '
B2 2200 suat (giéng . == FP5_220ec18
S 2,400 (g - Yo ———5PS_20Mar21
2 500 thic), thang A
’ Bé sdu dit OKT lap van 12/2018 a ‘o —8—FPS_21Mar21
2,800 | i : \
! saslifttl (3030 mTVD \
3,000 + & ( ) \l '
3,200 . LY
3,400 - . A
ag00 | PO saudat OKT lap van gaslift#2 (3730 mTVD) “ A
3,800 - Packer Lo o) = ~
4,000 . N a sau vavle gaslift xuéng u '-
4 200 P o siu tiéu chuan 4200 mTVDss 46 sau SSD ~(séu hon vi tri - h
4400 S #3(Main Zone) T___ valve 1 khoing 700mTYD) D1
4,600

Hinh 11. Két qud mé hinh nghién ctru dé sdu ddt van gaslift giéng C-2P, truwdong hop dp sudt via 2.000 psi
(thdng 3/2021), dé sdu ddt van cdn sdu hon thoi diém dp sudt via 3000 psi (thdng 12/2018) la 700 mTVD
(HV]OC, 2021).
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+  Giéng C-2P dugc hoan thién ndm 2008, khong cé valve gaslift

«  Tién hanh lap valve gaslift vao thang 3/2019 va 3/2021 gitp

giéng duy tri khai thac téi thoi diém hién tai.

Vi tri dit OKT phu va valve gaslift #1 do siun
3324mMD
(Hoan thanh lap Valve gaslift#1 thang 3/2019
Va déng vao thing 3/2021)
Vi tri dit OKT phu va valve gaslift #2 tai SSD d¢ siu 4158

(Hoan thanh lﬁp Valve gaslift#2 thiang 3/2021 H

Packer khai thac dj sdu 4208m MD ——

4.1/27 OKT

e 9.587 ong
— » ching

mMD

17

6‘%\3
\\gd“%%\o@\
\,\f" G{\)“

-

Hinh 12. So d6 va thwc té dd sdu ddt van gaslift tubing pack off giéng C-2P (HV]OC, 2021).

Trén Hinh 10 thé hién két qua khao sat
gradient ap suit trong giéng & thoi diém thang
12/2018, khi ap suit via 3.000 psi. Truwedng hop
giéng dong, ap suit miéng giéng 1.950 psi, trong
giéng khong xuat hién ranh giéi chat lwu. Tuy
nhién khi mé& giéng khai thac, 4p suat miéng 540
psi trong giéng xuit hién ranh gi¢i cot chit luu &
d6 siu 1.800 mTVD. Két qua nghién ctru mé hinh
cho thiy, d€ day cot chit Iwu trén 1én bé mat va
gidm do siu ranh gi¢i chit lwu trong long giéng
nham nang cao lwu lwgng giéng khai thac, & diéu
kién ap sudt via 3.000 psi (thang 12/2018) can lap
van gaslift & dé sau 3.030 mTVD, bom khi gaslift
v6i ap suit bom gaslift 1.550 psi, lwu lwong bom
1 MMscf/d. Hinh 11 cho thiy, trong trwedng hop ap
suit via giam xuéng con 2.000 psi (thoi diém
thang 3/2021), ty trong cdt chat lwu trong giéng
16m hon, ranh gi¢i 1ong khi xu6ng thip hon va cin
ha siu van gaslift xu6ng thém 700 mTVD dé ning
cOt chit lwu 1én bé mat dé€ duy tri va ning cao san
lwgng giéng.

Chi tiét giai phap 1dp dat van gaslift tubing
pack off giéng C-2P bao gom céng doan tir khiu
1ap dat, thiét bi va cudi cuing 1a nhan luc phuc vu
cho qua trinh 14p dat. Chi tiét ctia quy trinh nay
dworc cu thé héa nhw sau:

*Quy trinh ldp ddt van gaslift pack off:

- Lap dat bo thiét bi kiém soat ap suat PCE,
bom ép ap sudt dé kiém tra do kin va thir 4p suit
lam viéc ctia PCE.

- Thong va lam sach bén trong cin khai thac
bang thiét bi nao chuyén dung c6 dwong kinh
ngoai 3.65” t&i do sdu 100 m bén dwdi do sau sé
13p d3t van diéu tiét khi nang.

- Cai dat thiét bi gitr chan dwdi.

- Cai dit nat bit cAn khai thac.

- Cai dat thiét bi git chan trén.

- Nén ép ap sudt vao trong can khai thac sao
cho ap sut trong can khai thic tai diém nit bit
chan cao hon ap suit khoang khéng ngoai can khai
thac khoang 100 psi.

- Tha thiét bi duc cin khai thac va thuc hién
duc can khai thac tai d6 sdu 3.340 mMDTH.

- Thu hoi thiét bi gitr chin trén.

- Thu ho6i nidt bit cin khai thac.

- Cai dit thiét bi lam kin dwéi.

- Cai dat van diéu tiét khi nang.

- Cai dat thiét bi lam kin trén.

- Cai dat thiét bi gitr chan trén.

Déi véi treomg hop 1dp dat cho van gaslift
pack off #2, quy trinh cac bwéc twong tw nhw trén.
Tuy nhién trudc khi lap van gaslift tubing pack off
#2 sé dung cap toi thu hoi van gaslift tubing pack
off #1. Sau do6 tién hanh cac buéc 1ap tubing pack
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off #2 nhuw trén. Sau khi 13p xong tubing pack off
#2 thi tién hanh 13p lai tubing pack off nhung
khong dat van gaslift.

* Thiét bi phuc vu cho qud trinh ldp ddt van
gaslift pack off gdbm b thiét bi cdp toi (cung cdp béi
nha thdu Amsito), chi tiét vé thiét bi nhw sau:

- May dan dong, khéi toi va diéu khién toi,
cum thiét bi kiém soat ap suét cho cac hoat dong
cap toi.

- Dung cu tiéu chuin cho cap toi: Dau noi cap,
can nang, bua co hoc, dau ndi xoay, dau néi nhanh,
dung cu cai dit va thu hoi thiét bi long giéng,...

- Cac dung cu dac biét cho ctru ket: Dung cu
do tim cap, dung cu cit cap, dung cu 14y diu, dung
cu hit cat, dung cu thong va lam sach 1ong can khai
thac, dung cu ttr tinh,...

- Thiétbi phu trg: Hop chira dung cu, bom tay,
b6 kep cap, Banh dan cap, day cap, pa lang xich.
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- Vat tu: Giang 1am kin, M@, chét cat,...

- Thiét bi duc cin khai thac.

* Nhdn céng phuc vu cho viéc ldp ddt van
gaslift tubing pack off.

Nhan coéng phuc vu cho 13p dit bao gdom 8
nguwoi van hanh cap toi chia lam 2 ca lam viéc
24/24 gio, 01 chuyén gia vé ndt bit 1am viéc 12
gior/ngay, 02 tho 1ai ciu ctia VSP lam viéc 24/24
gio. Téng s6 nhan lwc phuc vu cho cong viéc lap
dat gaslift tubing pack la 13 ngudi, chi tiét nhw
trong Bang 1.

Nguon khi cung cip cho viéc bom gaslift tir
tubing pack off dwgc cung cap tir Vietsovpetro. Chi
phi vin hanh hé théng Gaslift 1la 2.764
USD/MMScf.

Cac thong s6 ky thuit cia van gaslift tubing
pack off dwoc thé hién nhw trong cac Hinh 13, 14.

Bdng 1. Bdng nhén céng vdn hanh ldp ddt van gaslift tubing pack off giéng C-2P.

Chirc danh

Cong ty SO lwgng

Giam sat can thiép giéng

Hoang Long-Hoan Vii 2

bdi cap toi

Amsito 8

Chuyén gia nut bit

Amsito 1

Tho l4i cdu

VSP 2

Tong

13

Chénh ap
Tam vige I6m
nhiit
(Psi)

STT | Tén thiét bi Muc dich sir dung 8:3 ('iﬁ) Li?ng)"‘ Vit ligu

M trudng

Phuong php cai
dat/ Hinh énh ciia thiét bi
Thu hoi

Cb chup
trong(F/N)/
Déu nbi

- Thict bi duge cai dit va bam chit vao bén trong
céin dng khai thic & moi vi tri boi co cdu khéa rang
B giit chin  [ngugc dé chéng su dich chuyén lén cua céc thiét
tren bi ném phia dudi 6.

- Dung cho cin éng khai thac loai OD 4-1/2"_12.6-
15.5ppf

3.65 225 18 Thép 4145 5000

khi/H2s8/CO2

Dau 2313 Ky thut cap toi

- Duoc Iip dat ngay bén dudi cua b giir chan trén.
- Pé cich ly va kiém soat s lién thong giira bén
trong va bén ngodi cin éng khai thic va dugc lam Thép
kin phia trong thanh éng khai thic boi vanh vit 365 2.25 315 | 4145/ca0 5000
ligu dan hoi su

- Dung cho cn dng khai thc logi OD 4-1/2"_12.6-
15.5ppf

B4 lam kin
trén

khi/H2s8/CO2

Diu 2313 |Ky thudt cip 0

- Dugc lap dit gitra b) lam kin trén va b lam kin
dui

- La by phan hinh éng c6 két ciu riéng biét dé lip
dat mot van diéu tiét khi nang bén trong

- Van diu tiét khi nang co tiét dign cong mo khi
20/64"

- Dung cho cn ng khai thac loai OD 4-1/2" 12.6-
15.5ppf

Budng chira
3 |van diéu tiét
khi nang

35 2.441 29.5 |Thép 4145 5000

khi/H2s8/CO2

Diu 2313 Ky thudt cap toi

Ong dém
£

- Dugc i dat ngay bén dudi buong chira van khi
nang va ngay trén ciia b gil chin dudi

- Pé cich ly va kiém soat s lién thong giira bén
Bjlam kin  |trong va bén ngoai cdn éng khai thic va duge lam
duoi kin phia trong thanh ng khai thic boi vanh vit
ligu dan hoi

- Ding cho cin éng khai théc loai OD 4-1/2"_12.6-
15.5ppf.

Thép
4145/cao 5000
su

3.65 225 315

khi/H28/CO2

B 1am kin trén/ duéi

Diu

-_.
Budng chira van diéu tiét khi ning

e ®)

2313 Ky thudt cap o

- Thict bi duge cai dit va bam chiit vao bén trong
céin Sng khai thac & moi vi tri boi co cAu khoa rang
B giit chin  [nguge dé chéng su dich chuyén xuéng cua cic
dudi thiét bi ndm phia trén n6.

- Dung cho cin éng khai thac loai OD 4-1/2"_12.6-
15.5ppf

3.65 225 26 Thép 4145 5000

khi/H28/CO2

Dau 2313 Ky thut cap toi

- Ong bing thép cho phép ndi dai céc bo phan gitt
chan trén/ bd phan lam kin/budng chira van diéu
tiét cho phit hop voi vi tri can cai dat khi cin thiét 2.875 2441 | 24-120
- Dung cho cin dng khai thic logi OD 4-1/2"_12.6-
15.5ppf

6 |Ongdém ThépLeo| 9700

khi/H28/CO2

Dau NU Ky thut cap toi

Hinh 13. Bdng théng sé ky thudt van gaslift tubing pack off giéng C-2P (HV]OC, 2022).
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. t Client: HOAN VU % Date
amsi OT Field: CA NGU VANG H l‘\.{_\l5 WellNo___ CNV-2P
Ref.: VU=
So db lap dat cum kiém soat ap suat trén CNV
Item Description/Thiét bi ID (in) | Length (ft) | High (ft)
11 Hydraulic Stuffing Box / B6 lam kin cap 5.000 57.0
Otis 5 3/4"-4 Acme Union Collar Pin
10 Lubricator Section/ong chiu ap 3.00 8.000 520
8ft x Otis 5 3/4"4 Acme Box End X Union Collar Pin
9 Lubricator Section/Ong chiu ap 3.00 8.000 44.0
8ft x Otis 5 3/4"4 Acme Box End X Union Collar Pin
8  |X-Over5-3/4"-4 Acme Box X 9" -4Acme Pin'dau chuyén dbi 2.000 36.0
7 Lubricator Section/ong chju ap 5.00 8.000 34.0
v 8ft x Otis 9°-4 Acme Box End X Union Collar Pin
57ft
1L
6 Lubricator Section/dng chiu 4p 5.00 8,000 26.0
8ft x Otis 9"4 Acme Box End X Union Collar Pin
5 Lubricator Sectiondng chju ap 5.00 8.000 18.0
8ft x Otis 9°-4 Acme Box End X Union Collar Pin
4 Quick Test Sub/DAu ni nhanh 5.00 2,000 10.0
Otis 9"-4 Acme Box End X Union Collar Pin
3 Dual RAM Hydraulic BOP/Thiét bj chong phun 5.00 4.000 80
Otis 8.250"-4 Acme Box x Pin
RAMs dressed for 0.108" to 0.125" Slickline wire
2 Pump In Tee/Dau ndi 3 nga cho dap giéng 5.00 6.000 4.0
Main Deck Otis 94 Acme Box End X Union Collar Pin
1 Riser Section/ong dirng chiu ap 5.00 8.000
8ft x Otis 94 Acme Box End X Union Collar Pin
10ft Height
A « K
T Pau giéng

Hinh 14. B6 kiém sodt dp sudt dung dé ldp ddt van gaslift tubing pack off giéng C-2P (HV]OC, 2022).

4. Két qua va thao luan

Thang 2/2019, van gaslift pack off s6 1 da
dwoc 13p dat & do sau 3.324 mTVD. Sau d6 nha
diéu hanh d3 tién hanh bom gaslift véi lvu lwong

~1.000 Mscf/d, giéng cho dong tré lai véi luu
lwong 1.300 thung dau/ngay. Sau khi lip dit van
gaslift sd 1, giéng khai thac 6n dinh véi lwu lwong
tir 1.300 va gidm dan xuéng con 700 thung/ngay
trong khodng thoi gian tir thang 3/2019 dén
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thang 9/2020. Ttr thang 4/2020, mac du da dua
gaslift vao bom lién tuc Ivu lwgng dau van c6 xu
hwéng gidm. Dén thang 9/2020, lwu lwong giéng
giam tir 700 thung dau/ngay xudng con 500 thung
diu/ngay, nguyén nhan chid yéu do ap suit via suy
giam. Nham gia tang san lwong khai thac giéng,
thang 3/2021 NDH tiép tuc tién hanh 13p dit thém
van gaslift s6 2 véi d6 sdu dat 3.718 mTVD. Sau khi
13p d3t van gaslift pack off s6 2 va tién hanh ting
lwu lvgng bom ép gaslift tir 600 Mscf/d 1én 1.000
Mscf/d, lwu lwgng khai thac giéng ting thém 300
thung dau/ngay va tiép tuc duy tri khai thac 6n
dinh t&i thoi diém hién tai. Biéu do san lwong khai
thac giéng C-2P trwdc va sau khi 13p thém van
gaslift pack off dwoc thé hién nhw trong Hinh 15.
Véi viéc 13p dat thém 02 van gaslift tubing
pack off, giéng C-2P tir viéc ngirng khai thac da
dwoc khai thac tré lai voi luvu lwong tir 1.300+700
thung diu /ngay. U'éc tinh téng san lwgng khai
thac gia tdng cho nam dAu tién sau khi 4p dung giai
phép tir3/2019 dén 3/2020 dat 0,354 triéu thung
dau. Pén thang 12/2022, do Iwu lwgng thap (400
thung/ngay) va két qua danh gia tiém nang khai
thac ctia khu vire con rat1ém, nha diéu hanh quyét

dinh khoan Sidetrack giéng C-2P nhdam nang cao
hon nita sdn lwong khai thac (SLKT) ctia giéng va
mo. Két qua giéng C-2PST1 va hoan thanh vao
2/2023 cho lwu lwong rat tét.

Giai phap dwoc ap dung lan dadu & mo X, Lo
09-2. Viéc ap dung giai phap da phat huy hiéu qua
hiéu qua cao cho giéng C-2P, duy tri dwgc SLKT
giéng tir thang 3/2019 dén thoi diém 12/2022.
Trwong hop khong 1ap gaslift tubing pack off,
giéng sé ngirng khai thac tir 3/2019. Gidi phap nay
c6 thé tiép tuc ap dung cho cac giéng khac cia mé
ma thiét ké bo thiét bi long giéng tir ban dau khong
13p cAc mandrel d€ 1ap dit van gaslift va 4p dung
tai cac du an khac vi thiét ké giéng twong tu khi
c6 hé théng gaslift bé mat phuc vu khai thac gaslift.

5.Kétluin

Ban dau, vi thiét ké cua giéng C-2P khong c6
van gaslift thi sau khi nghién ctru ldp dit van
gaslift tubing pack off d€ bom gaslfit nham dwa
giéng trd lai khai thac da goép phan duy tri 6n dinh
va ning cao san lwong khai thac cho giéng C-2P.
Trudmg hop khong 13p gaslift tubing pack off,
giéng sé ngirng khai thac tir 3/2019. Tong san
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Hinh 15. Biéu db sdn lwong khai thdc giéng C-2P sau khi ldp van gaslift pack off:
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lwong khai thac gia tang ctia giéng nam dau tién ap
dung gidi phap 1a 0,354 triéu thung diu. Trong
trudng hop khong lap van gaslift bang b thiét bi
tubing pack off, dé cé gaslift dwa vao str dung cho
giéng hoat dong tré lai, cin phai stra chira giéng
(WO) dé thay tubing c6 hé thdng gaslift. Dw bao
san lwgng thu hoi cho trwdomg hop stra chira giéng
WO dé 13p dit van gaslift va truomg hop 1ap dat
van gaslift tubing pack off (khéng can sira chira
WO) Ia nhw nhau. Tuy nhién trong qua trinh goi
dong giéng ban dau, van gaslift tubing pack off ¢
han ché nhat dinh (khé goi dong hon va cin may
nén khi cdng suit cao hon) do chi c6 1 van gaslift
so véi viéc thiét ké cac van gaslift ngay tir ban dau
trong tubing (3+5 van gaslift). Viéc ap dung giai
phép doi véi giéng C-2P, mo X da dat hiéu qua cao,
va c6 kha nadng ap dung rong rii ddi védi cac giéng
c6 diéu kién twong tu.
Pong gop cua tac gia

D6 Duy Khodn - xay dung bd cuc, phan tich s6
liéu, viét ndi dung bai bao; Nguyén Van Thinh -
phan tich s0 liéy, ra soat va hiéu dinh ndi dung bai
bao.
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