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Tom tat

Hién tai, cdc mo dau khi truyén thdng cta Vietsovpetro nhu Bach Ho, Rong da budc vao giai doan khai thac cudi véi ddc trung suy
giam ap suat via va do ngap nudc tang cao (trén 60%), dat ra thach thic rat I6n trong cong tac quan Iy, van hanh va khai thac mé. Viéc
duy tri san lugng trong cdc mé dau da khai thac Idu nam can thiét phai dp dung hiéu qua cac gidi phap k§ thudt vdi chi phi téi uu. Trong boi
canh d6, Vietsovpetro da trién khai cong nghé ngan cach via nudc bang gio xi mang (cement basket) ma khong can st dung gian khoan,
gilp kiém soat @ ngap nudc va gia tang san lugng khai thac.

Bai bao gidi thiéu két qua ting dung cong nghé gid xi mang trong ngan cach via nuéc khong st dung gian khoan tai Vietsovpetro tir
giai doan danh gia, nghién c(tu co s Iy thuyét tdi trién khai (ing dung thuc té, danh gia cac phic tap gap phai khi thit nghiém cong nghé
nay lan dau cho doi tugng mdng nut né, danh gia hiéu qua kinh té - ky thudt, tir d6 rut ra cac bai hoc kinh nghiém nham nang cao hiéu
qua cong nghé, ciing nhu md rong kha nang va pham vi dp dung trong tuong lai.

Turkhéa: Gid xi mang, ngan céch nudc, méng, quan Iy mé, bé Citu Long.

1. GiGi thiéu nudc hiéu qua can lam rd 2 van dé: Nguon géc nudc xam nhap giéng
khai thac dén tir dau va co ché gay ra ngap nudc trong giéng la gi?
Tinh trang gia tdng ngap nudc trong cac
giéng khai thac tai mé Bach HS va Réng dién Nudc ngap tur 3 ngudn chinh la via san pham, via nudc lan can,
bién ngay cang nghiém trong, dat ra nhing ~ hodc tirhiéu ting bom ép (Hinh 1) [1].
thach thuc rat 16n trong cong tac quan ly, van

, , Bdng 1. Phan bé quj giéng khai thdc ciia Vietsovpetro theo d6 ngap nu
hanh va khai thac mé. Theo sé liéu théng ké ng 1. PR B giy gieng fharthac cia Tetsoupetto Heo 4o ngap e

dén thang 6/2025 c6 t6i 49% téng quy giéng D ngap nudc (%) 56 lugng (giéng) San lugng ngay (%)
khai thac c6 d6 ngap nudc > 50%, lam gidm <10 14 56,8
dang ké san lugng khai thac, déng thai lam 10-30 o1 157
s T . C oan 30-50 44 1,7
gia tang chi phixdr ly nuéc. Nhém giéng c6 do 0-70 &0 B35
ngap nudc cao hién déng gép gan 30% san 70 139 2'3
lugng khai thac ctia toan mé (Bang 1), day la a1 1(')0

con s6 dang ké trong giai doan khai thac cudi
dai mé.

DPé xay dung ca s& ly thuyét va phuong
phap luan nghién cldu cdng nghé ngan cach

) Ngéy nhan bai: 2/1/2025. Tirvia sén pham Turvia nudc lan can Tubom ép
H Ngay phdn bién ddnh gid va sia chifa: 2/1 - 3/2/2025.
[=]: & Ngay bai bdo dugc duyét ding: 3/2/2025. Hinh 1. Cdc ngudn nudc trong khai thdc dau kh.
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Hinh 3. Co ché ngdp nudc thudng gap.

Co ché& ngap nudc trong khai thac dau khi co 5 loai
chinh (Hinh 2) [1] la ro ri qua 6ng chéng, ro ri sau 6ng
chéng, nén nudc, lién théng via, quét nuéc kém trong
bom ép.

Trong c6ng nghé khai thac dau khi, khi da téi uu hé
théng khai thac - bom ép, da s6 hién tuong ngap nudc sé
c6 biéu hién ngap tir dudi Ién trén, tng véi viéc ranh gidi
dau nudc (oil water contact - OWC) dang cao dan theo
thai gian khai thac (Hinh 3) [2]. D& dam bao ngén cach
nudc hiéu qua, cong nghé dat cau xi mang thudng dugc
st dung dé chan khodng da ngap nudc, khai thac tiép tuc
phan dau & noc via.

Khi nudc dong hanh gia tang ciing dong san pham
thu dugc tir giéng sé gay ra nhiéu van dé trong céng tac
van hanh hé théng, cu thé nhu sau:

- Gidm hiéu qua khai thac

+ DO ngadp nudc tang khién ty trong cét chat léng
trong giéng tang Ién lam gidm hiéu qua khai thac. D& khoi
phuc luu lugng giéng can tang luu lugng khi nén gaslift,
trong moét s6 trudng hgp phai thiét ké lai théng sé van
gaslift va thay van méi lam tang chi phi van hanh;

+ Viéc khai thac nudc ti cadc khodng da ngap cling
anh hudng xau téi giéng khai thac dau lan can tir cac
khodng nay, do viéc khai thac nudc sé ddy nhanh téc do
suy giam ap suat via & cac giéng chua ngap, khién lugng
dau thu hoi dugc gidm dang ké.

- Tang tan suat xuat hién su cé trong giéng khoan

+ C4c tang san pham tram tich dugc cdu thanh bai
cat két, bot két, khi cé nudc sé lam tang téc d6 pha hay do
bén viing cda thanh hé, dac biét la & vung can day giéng,
khién téc d6 sinh cat & cac giéng khai thac tré nén nghiém
trong hon khi ap suat via suy giam;

+ Nudc trong cac thanh hé c6 cac thanh phan héa
hoc khac nhau. Trong diéu kién nhiét do, ap suat phu hgp
cac thanh phan héa hoc nay sé két tla tao thanh mudi,
gdy thu hep/tac dudng kinh 6ng khai thac, 6ng céng nghé,
cling nhu lam hu hai cac van gaslift, van cong nghé trén bé
mat. Van dé nay cang nghiém trong hon tai cac giéng khai
thac da tang (dién hinh nhu md Thé Trang) [3].

- Gay qua tai hé théng xt ly nudc: Hé théng xu ly
nudc déng hanh & Vietsovpetro da lam viéc trong thoi
gian dai, hiéu suat gidam dan theo thai gian van hanh. Vsi
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dd ngap nudc tdng nhanh thi khéi lugng nuéc
can xu ly va chi phi xt ly cling tang theo thoi
gian.

Trén cd s& cac phan tich trén, c6 thé thay
rang ngan cach via nudc la yéu cau cap thiét
trong khai thac mé dau giai doan cudi. Muc tiéu
chinh cla giai phap dugc dat ra la: t6i da hda san
lugng dau khai thac va téi thi€éu héa khai thac
nudc dong hanh.

Cac phuong phap ngan nuéc truyén théng
nhu dat cau xi mang bang gian khoan hodc bom
héa pham thudng c6 chi phi lén (> 500.000 USD),
thai gian thi cong dai, rdi ro mat giéng cao va
kho trién khai cho cac cong trinh khai thac ngoai
bién - noi bi han ché vé thiét bi, khéng gian va tai
trong. Vi vay, Vietsovpetro can tim kiém mét giai
phap ngan cach nudc hiéu qua vdi thai gian thi
cébng ngan, chi phi thap, it rdi ro, thuc hién dugc
trong moi diéu kién ky thuat va céng tac chuan
bi don gian.

Céng nghé ngan cach nudc bang gidé xi
mang c6 thé dugc tha qua cap E-line la mét trong
nhing gidi phdp mdi do Vietsovpetro cung vdi
Céng ty TNHH Dich vu giéng khoan dau khi toan
cau (GPWS) hop tac nghién ctu phat trién ap
dung phu hop trong diéu kién dia chat mo.

2. Cong nghé “gié xi mang” ngan cach via
nudc khong sit dung gian khoan

Gié xi mang la thiét bi chuyén dung dugc
thiét ké dé tao gia d& cho xi mang tai d6 sau mong
muén trong long giéng ma khéng can nhac 6ng
khai thac hodc huy déng gian khoan (Hinh 4) [4].

Thiét ké gi6 xi mang gébm 3 phan chinh:

- Phan chau gém 2 bo chau trén va dudi,
moi bd gém 3 chau, c6 tac dung bam chat vao
thanh éng chéng dé ¢ dinh gié xi mang.

- Phan 14 xde gém 1 hé 13 thép xép chong
Ién nhau, ¢6 tadc dung hidng cét va xi mang trong
qua trinh dat cau.

- Phan 16i két néi véi thiét bij kich hoat, dam
bao gid xi mdng sé chi kich hoat khi ngudi van
hanh mong muén.

Tai d0 sau dat cau (theo GR, CCL), thiét bi sé
dugc kich hoat bang tin hiéu tir bé mat, khién gio
xi mang m& chau bam vao thanh, c6 dinh tai dé
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sau mong mudn. Sau dé, hé thong 14 xép sé ma ra, tao thanh mét
chiéc gi6 dé hiing cat va xi mang. Tiép theo, cat va xi ming sé dugc
dé lén trén gid dé hinh thanh mét cau lam kin, giup ngan cach via
nudc hiéu qua (Hinh 5 va 6).

Thong s6 thiét bi gid xi mang:

- DBudng kinh ngoai: 1,69”; 2,000”; 2,125" (6ng chdng 2 - 954");
- Nhiét do: 205°C;

- Apsuéat: 15.000 psi - 1.034 atm;

- Vatliéu: Chéng an mon;

- Tai trong chiu dugc sau khi dat: 6.500 lbs - 2.948 kg.

Gio xi mang dugc thiét ké véi dusng kinh ngoai (OD) 1,69 - 2
- 2,125% ¢6 thé tha qua cac cdp 8ng khai thac tir 234" - 412", c6 kha
nang lam kin 6ng ch6ng I6n nhat la 954" Diéu nay gilp cho viéc dat
cau xi mang co thé thuc hién ma khoéng can thao tac kéo hét 6ng
tubing lén, gidam chi phi do khéng can st dung gian khoan.

Théng so ky thuat
Tén dung cu Gid xi mang diéu chinh - Gian ng cao
Duaing kinh ngoai (0D) 1.690” 2.000” 2.125"
Nhiét dd lam viéc 400°F (205°C)
Ap suat am viéc 15.000 psi (103,4 MPa)
Vat liéu Chdng an mon hoan toan
Dai dudng kinh trong khi lap dat 2,0"-8,7"
Tai trong chiu dugc 6.500 Ibs
Gangdugi  Onggianng  Cangtrén Ong néi Gid xi mang

Hinh 5. Gié xi mdng sau khi kich hoat.



PETROVIETNAM

3. Két qua trién khai thir nghiém céng nghé gié xi
mang ngan cach nuéc cho déi tuong méng tai giéng
25/RC-4 mé Nam Rdng - Doi Moi

Cong nghé gid xi mang da dugc Vietsovpetro nghién
clu trién khai thir nghiém cho déi tugng méng tai giéng
25/RC-4 mé Nam Rong - Boi Moi. Trén ¢ s& nghién ciu tai
liéu dia chat, dia vat ly giéng khoan, tai liéu lién két cho thay
giéng 25/RC-4 ¢é tiém nang ngan cach nudc (Hinh 7). Két
qua PLT (production logging test) ngay 30/3/2019 cho thay
khoang ngap nudc & cach khoang cho dau hon 100 m, than
giéng c6 goc léch < 60° va d6 ngap nuéc cao (> 77%).

Ngay 6/10/2020, Vietsovpetro da ti€n hanh thuc hién
ngan cach nudc bang gié xi mang tai giéng 25/RC-4 & d6
sau 4.027 - 4.035 m [5]. Két qua do PLT cho thay ton tai cau
xi mang & trang thai kin.

Phan tich dong thai khai thac giéng 25/RC-4 sau khi
ngan cach nudc cho thdy cé su suy giam luu lugng long

Hinh 6. Bén vé cdu tao cdu sau khi hoan thién thi cong.
Bding 2. So sdnh cdc phuong phdp ngdn cdch nudc hién tai

Phuang phap Ngan cach nuéc bing cau xi mang dung gian khoan Ngan cach nudc bang gié xi mang khéng st dung gian khoan
Muc tiéu Ngan céch nudc trong giéng khai thac
- Huy dong gian khoan chi phi I6n, thiét bi nhiéu va phtc tap. - Thuc hién can thiép bang day cap d€ tao nit xi mang cd lap viing
- Thai gian dimng giéng kéo dai (14 - 20 ngay). ngap nuéc ma khdng can dap giéng.
Dénh gid - Phéi dap giéng, c6 kha nang gy nhiém ban va dnh hudng dén - Chi phi thdp vi khong can thué gian khoan va céc dich vy lién quan.
cau triic cta tang chifa. - Thai gian dimg giéng ngdn (4 - 6 ngay).
- Rai ro ¢6 thé bi duit can khai théc trong khi kéo. - Khéng can dap giéng nén khong gay anh hudng |én tang san pham.
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Hinh 7. Lién két mdt cdt giéng 25/RC-4 va cdc giéng ldn cdn.
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Hinh 8. Ddng thdi khai thdc giéng 25/RC-4 trudc va sau khi ngdn cdch nuéc.

Bding 3. Ddng thdi giéng 25/RC-4 truéc va sau khi ngan cdch nucc

Qléng Qdau
Giéng 25/RC-4 (m¥/ngay) (m3/ngay)

Truéc RIW 260 64

Sau RIW 190 3

tr 260 m3/ngay xuéng 190 m3/ngay (Hinh 8, Bang 3).
Diéu nay khang dinh thanh cédng vé mat cong nghé khi
da tao dugc cau xi mang kin trong giéng gitp ngédn chan
dong chay tur di nat né bén dudi xam nhéap vao giéng
qua khoang mé via. Tuy nhién, giéng nay khéng ghi nhan
su suy giam dé ngap nudc, tham chi dé ngap nudc con
gia tang sau khi ngan céch nudc (80 - 90%). Nguyén nhan
gay ra su gia tang d6 ngap nudc tai giéng 25/RC-4 sau khi
ngan cach c6 thé la do su di chuyén clia nudc via/bom ép
3 ddi nut né bén dudi theo cac kénh dan nut né 1én cac daéi
dap vé phia trén va xam nhap vao giéng (Hinh 9) [6]. Cac
dsi nat né trong méng c6 phan bé rat khac biét so vai nut
né cla da tram tich, do vay co tinh bat dong nhat cao va
rat khé du bao, moé phong su lién thong gitia ching. Két
qud tht nghiém tai giéng 25/RC-4 c6 thé rdt ra mot s6 két
luan sau:

- Th& nghiém céng nghé gié xi mang vé mat ky
thuat cho giéng 25/RC-4. Cau xi mang da kin sau khi dat;

- D0i véi doi tugng mong, can ¢ danh gia ky vé tinh
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Vgaslift Adau
(nghin m*/ngay) (m*/ngay)
35
30 -31

lién théng cla cac déi nut né, su phan bé tham chia trén
Cd s4 tai liéu dia chan, dia vat ly, mé hinh thay dong luc...
khi bién luan cg s tién hanh ngan cach nudc;

- Khao sat MPLT cua giéng tiém nang va cac giéng
lan can dé xac dinh su phan b6 dau nudc cha khu vuc
nghién cuu;

- Th& nghiém ap dung ngan cach nudc cho déi
tugng tram tich, nai phan bé tham chia cé thé xac dinh
v@i do tin cay cao trén ca sd cac tai liéu hién co.

Trong giai doan 2022 - 2025, Vietsovpetro ti€p tuc
trién khai cong nghé gid xi mang cho 9 giéng c6 d6 ngap
nudc cao trén cdc mé Bach H6, Gau Tréng tai cac d6i tugng
tang tram tich trén co s& kinh nghiém trién khai tai giéng
25/RC-4. Két qua trién khai cdng nghé gié xi mang cho
déi tugng tram tich L6 09-1 dugc thé hién trong Bang 4
va Hinh 10:

- Téng san lugng dau gia tang giai doan 2022 - 2025:
+18.160 tan;
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Hinh 9. So sdnh két qud PLT trudc va sau khi ngdn cdch nudc.
Bdng 4. Két qud trién khai cong nghé gid xi mdng trong giai doan 2022 - 2025
) péi Ngay  AQléng AQdau Adongdp .. -
m Mo tugng Giéng thuchién (m3/ngay) (m¥ngay) nuéc(%) Hiéu qua Ghi chd
o .., Saungan cach via nudc, via san pham hoat
1 Bach Ho L0 1022/MSP-10  1/7/2022 4 16 5 Hiéu qua déng tst hon do khong bi via nuéc dé
o .., Saungan cach via nudc, via san pham hoat
2 Bach Ho LM 7002B/BK-7  14/7/2022 19 8 -10 Hiéu qua déng tt hon do khong bi via nuéc dé
o T .., Saungan cach via nudc, via san pham hoat
3 GauTrang LM 1P/GTC-1  25/9/2023 13 9 10 Hiéu qua déng tt hon do khong bi via nuéc dé
o .., Saungan cach via nudc, via san pham hoat
4 Bach Ho LM 1203B/BT-7 = 6/5/2024 21 18 15 Hiéu qua dong tot han do khong bi via nuéc dé
o .., Saungan cach via nudc, via san pham hoat
5 Bach Ho LM 419/BK-4  5/7/2024 14 11 13 Hiéu qua dong tst hon do khong bi via nudc dé
o i ,  Saungan cach via nudc, via san pham hoat
6 Bach Ho LM 457/BK-4  5/7/2024 1 9 -25 Hiéu qua dong tot hon do khong bi via nudc dé
7 BachHS LM 460/BK8  7/12/204  -48 9 6 | Higuqua > n9an Cach vianuc va sin phim hogt

ddng tt hon do khdng bi via nudc de
8  BachH§ M 404/BK-3  8/4/2025 -19 2 -6 Hiéu qud  Viasan pham da ngap, hiéu qua thap
Chan dong sau 6ng chdng tir via dudi ban bo

9 Bach Ho uo 1203/BT-7  20/5/2025 -34 20 -23 Hiéu qua sung tng 28_3 c6 hiéu qua tét
- San lugng dau trung binh ting thém: ~148 tan/ - Chi phi giam con ~200.000 USD/giéng, tiét kiém
ngay; chi phi thué gian ty nang udc tinh 120.000 USD/ngay

- Thoi gian thi céng gidm con 4 - 6 ngay, so véi 14 - (chua bao gom chi phi vat tu cho hoat ddng stfa giéng).

20 ngay khi dung gian tu nang;
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Hinh 10. Két qud trién khai cng nghé gid xi méng tai Vietsovpetro trong giai doan 2022 - 2025.

4. Bai hoc kinh nghiém

Mot s6 bai hoc kinh nghiém nham nang cao kha nang
thanh cong clia céng nghé giod xi mang:

- Lua chon giéng: Luu lugng léng I6n, dé ngap nudc
cao, than giéng cé do léch < 60°, c6 khéng gian téi thiéu
6 m gilra cac via can cach ly. Cé I6p sét dia chat chan gila
céc via dé dam bao khong cé hién tugng coning/cresting.
Pudng kinh tubing dadm béo dé tha gid xi mang phu hap
véi dudng kinh cla casing.

- Khao sat MPLT d6i véi cac giéng tiém nang va cac
giéng 1an can dé chinh xac trang thai ngap nudc céc via
san phdm, kiém tra dong sau 6ng chéng, déng thai danh
gia ranh giGi dau nudc (OWC) clia tang san pham khu vuc
nghién ctu.

- Chat lugng vat liéu xi mang: Cong thic xi mang
can phu hop véi diéu kién ap sudt, nhiét dé via tai thai
diém ngan céach. Trong trudng hop can thiét phai cap
nhat lai thong sé thay déng giéng dé dam béao cong
thiic xi mang phu hap. Tiéu chi chuén bi xi mang: khéng
chuyén trang thai sém hon 4 gid dé dam bdo thai gian
thuc hién d6, khéng déng tré hon 30 gid dé c6 thé goi
dong lai giéng nhanh.

- RUi ro tiém &n: Chau bam khéng chic, giéng co
gdc nghiéng I6n khién xi mang bi déng thanh dang long
mang, khong dam bao dé kin cla cau. Sau khi tha can
dam béo deé tai thir trudc khi d6 xi mang dé kiém tra do
bam cuda giod.
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5. Két luan va kién nghi

Cong nghé gid xi mang la gidi phap dét pha trong
cdbng tac cach ly via nudc cho cac giéng khai thac 1au nam,
giup gidm chi phi, nang cao hiéu qua khai thac va rat ngan
thai gian can thiép ma khong can st dung gian khoan. Két
qua trién khai thuc té tai Vietsovpetro cho thdy cong nghé
nay cé tiém nang mdé rong trong béi canh quy giéng ngap
nudc tdng cao va bai toan t6i uu chi phi san xuat. D& phat
huy t6i da hiéu qua cong nghé gi6 xi mang, Vietsovpetro
dé xuat tiép tuc thuc hién céc giai phap sau:

- Xay dung tiéu chi lua chon giéng phu hop vai diéu
kién mo, via thuc té;

- Nghién ctu dia chat, dia vat ly, lua chon cac tang
via va déi tugng ngan cach phu hgp dé dam bao hiéu qua;

- Nang cao cong tac khao sat biang cach két hop
cac cong nghé do dac dia vat ly (PLT, DFOS, DHVC, flow
scanner...) dé xac dinh chinh xac via ngap nuéc, nang cao
hé s6 thanh cong;

- Hoan thién quy trinh: Toi thiéu thoi gian thi cong
dé tiét gidm chi phi.
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Summary

Asof now, traditional oil fields operated by Vietsovpetro, such as Bach Ho and Rong, have entered the late stage of production, characterized
by declining reservoir pressure and high water-cut levels exceeding 60%. This poses significant challenges for reservoir management, field
operations, and production optimization. Sustaining output from these mature fields requires the application of effective and cost-efficient
technical solutions. For that purpose, Vietsovpetro has deployed the cement basket technology for water shut-off without the need for drilling
rigs, enabling better control of water-cut and contributing to enhanced oil recovery.

This paper presents the application result of the cement basket technology for water zone isolation without jack-ups at Vietsovpetro,
encompassing the full process from theoretical basis study, candidate evaluation to field implementation. It also analyzes the technical
complexities encountered during the first pilot test for fractured basement reservoirs, evaluates the technical and economic effectiveness
of the method, and draws lessons learned to improve the technological performance, future scalability and broader applicability of the
technology.

Key words: Cement basket, water shut-off, basement, field management, Cuu Long basin.
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