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Tom tat

Hién tugng ngung tu long, chdy ngugc va tich tu I10ng & day giéng khai thac do nudic via xam nhép la nguyén nhan chinh gay ra tinh
trang suy giam san lugng & cac mo khi, tham chi phai hiy giéng. Hién tugng nay chiu anh hudng clia cac yéu to nhu: cac thng so thay
dong luc hoc, co ché dong chay, quy dao giéng, thanh phan chat luu via hodc su thay ddi luu lugng trong qué trinh diéu hanh khai thac
[1]. Viéc danh gid chinh xac tac dng cta ting yéu t6 trong cac diéu kién cu thé la co's& dé tim ra gidi phap khdi phuc giéng khai thac khi
cho dong tré lai.

Bai bdo phan tich, xac dinh nguyén nhan xudt hién cdt nudc, ap dung két hop céc phuong phap tinh toan dé lua chon cong nghé,
thiét ké thi cong trong diéu kién gian khai thac nhe bi han ché ca vé két cau, tai trong va khong gian hoat dong. Gidi phap da dugc ap dung
thanh cong cho giéng khai thac TB-1P, md khi Thai Binh, ngoai khai Viét Nam.

Turkhéa: Chdy nquagc, tich tu 1ng, khai thac khi, dao ham nhiét dg, gian nhe, dng mém siéu nhd, mé Théi Binh.

1. Gidi thiéu triéu ft3 khi tiéu chuan/ngay (MMscf/d) véi 2 giéng dang
hoat déng (TB-1P va TB-2P). Cac giéng trén déu dugc khai

Hién tugng ngung tu long va chay ngugc, tich tu long thac gop 2 tap via 5 va 7 trong thanh hé cat két Miocene.

G ddy giéng khai thac chiu anh hudng clia cac yéu té nhu:
cac thong sé thiy déng luc hoc thay déi trong qua trinh
khai thac cta gi€éng (nhu ap suat - nhiét do va luu lugng),
co ché dong chady (nhu su chay réi clia dong khi va long),
quy dao giéng khai thac, thanh phan chat luu via hoac su
thay ddi luu lugng trong qua trinh diéu hanh khai thac
[1 - 3]. DBay la hién tugng thudng xay ra & cac md khi trén
thé gidi cling nhu mét s6 mé & Viét Nam (Hai Thach, Thai
Binh, Rong Déi, Réng Doi Tay...). Viéc danh gia chinh xac
tac ddng cla ting yéu té trong cac diéu kién cu thé qua
dé tim ra gidi phap hiéu qué dé khoi phuc va dua giéng
khai thac cho dong tré lai cé y nghia quan trong trong
viéc dam bao san lugng khai thac va hiéu qua kinh té clia
du an.

Do ¢o6 tri lugng thap, s6 lugng giéng rat it, nén mo Thai
Binh dugc khai thac bang gian nhe 3 chan (Hinh 1) véi tai
trong chiu luc y&u va gidi han nang cla can cau t6i da 5

tan. Diéu nay dnh hudng I6n dén viéc trién khai cac hoat
dong thi cong can thiép giéng trong trudng hop xt ly cac
su c6 va stia chia giéng.

Mé khi Thai Binh (thudéc L6 102, bé Séng Héng do
PCOSB diéu hanh) dugc dua vao khai thac tirthang 8/2015
vGi luu lugng khai thac dinh theo thiét ké ciia mo la 20
[=] g5 ]

" Ngdy nhn bai: 30/5/2022. Ngdy phdn bién ddnh gid va sita chiia: 30/5 - 16/6/2022.
i'_=-| 3% Ngdy bai bdo duigc duyeét ding: 11/7/2022. Hinh 1. Gian déu giéng Thdi Binh-A.
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fp sust (psi) Mo Thai Binh dugc déng vao dau nam 2019
1.600 1.700 1.800 1.900 dé thuc hién khao sat 4p sudt theo chuong trinh
quan ly mo da dugc phé duyét. Sau khi két thac
thai gian ddng mo, giéng TB-1P khéng cho dong
trd lai. Két qua do gradient ap suat cho thay cé
cot chat long trong long giéng, la nguyén nhan
chinh dan dén dong khi tur cac tap via khong chay
dugc vao giéng (Hinh 2). Nha diéu hanh da thuc
hién cac giai phap nham dua giéng khai thac tré
lai nhung khéng hiéu qua. Véi 1 giéng TB-2P hoat
dong, luu lugng khai thac khicdia mé chidat 8- 10
triéu ft2 khi tiéu chuan/ngay thap hon 50% so Vi
luu lugng khai thac binh thuang. Néu khéng dua
dugc giéng TB-1P khai thac trd lai sé khong dam
bao san lugng clia moé cling nhu hiéu qua kinh té
cta du an. Do d6, can xac dinh nguyén nhan xuat
hién cot chat léng, tir d6 tim ra giai phap hiru hiéu
dé khoi phuc khai thac giéng TB-1P.
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2.Khéi phuc khai thac giéng khai thac khi TB-1P
2.1. Ap dung quy ludt bién thién nhiét dé, xdc
0,418 psi/ft dinh nguyén nhén xudt hién cét nuéc trong long
giéng

K&t qua phan tich gradient ap suat va séng
Hinh 2. Két qua phan tich gradient dp sudt giéng TB-1P mé Thdi Bin. am cho thay c6 sy ton tai clia cot chat 16ng trong

55 Nhiét d6 (°C)

Chiéu séu (ft)

Hinh 3. Két qud phan tich nhiét a6 cia giéng TB-1P. mé Thdi Binh.
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Idng giéng va chd yéu la nudc via véi gradient 0,418 psi/ft. Néu chi
dua trén cac tai liéu nay, khdng thé xac dinh chinh xac nguyén nhan
va ngudn géc su xudt hién cla cdt chat long trong long giéng. Véi cac
giéng dang khai thac théng thudng (cé dong Ién bé mat), c6 thé thuc
hién do PLT dé xéac dinh nguyén nhan, vi tri xudt hién ctia dong nudc.
Véi dac thu giéng TB-1P khéng con kha ndng cho dong 1én bé mat,
gidi phap PLT thong thuong khong mang lai hiéu qua.

Dé gidi quyét van dé trén, nhom tac gid da dua trén nguyén ly
bién thién nhiét do [2], 4p dung vao danh gia sé liéu nhiét d6 cua
giéng TB-1P, trong d6 s dung ky thuat phan tich dao ham dia nhiét:

aT aT aT oT |, dT
—=—Uu——v—-——-w—+—
at ax ay az+dt (1)

Trong dé:
t: Thai gian (s);

X, ¥, z: Toa d6 theo cac chiéu x, y, z (ft);
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Hinh 4. Két qud phdn tich dT’- dao ham nhiét do giéng TB-1P. ma Thdi Binh.

u, v, w: Vector don vi theo cac trucx, y, z.

Hinh 3 cho thdy di thuong xuat hién &
khoadng ban via tap 5 va tap 7 trén co s& bién
déi nhiét do, ching té da c6 bién dong dong
trong qua trinh khai thac cta giéng & cac vi
tri nay. Két hgp véi dudng dao ham dia nhiét
(Hinh 4), c6 thé xac dinh dong nudc via chay
vao giéng tir khodng md clia tap via 7 va chay
chéo vao tap via 5, gay ra hién tugng bit nhét
va can tré dong khi & tap via nay.

Trén co s6 xac dinh nguyén nhan xuat
hién nudc tu via 7 chdy ngugc vao tap via 5
gay ra hién tugng nhiém bin ving can day
giéng va bit nhét dong chay & tap via nay.

2.2. Két hop nghién citu cén bdng vat chdt,
phan tich khai thdac va mé hinh mé phong
xdc dinh luong nuéc xam nhdp vao via 5

DE khoi phuc khai thac trd lai giéng khai
thac khi TB-1P can giai quyét 2 van dé: i) ngan
cach, c6 lap khodng ma via cla tap cat 7; ii) x
Iy nhiém ban, loai bé toan bé nudc ving can
day giéng & via 5 d€ phuc héi kha ndng dong
khi chay vao long giéng.

Van dé th nhat c6 thé gidi quyét don
gidn bang cach d6 cau xi mang hodc dat nut
ngan cach (set plug). Van dé thi 2 phu thuéc
vao khéi lugng va khodng cach xam nhap
vao trong via clia nudc, do d6 nhém tac giad
da ap dung két hgp cac phuang phap nhu:
phan tich s liéu khai thac, tinh toan can
bang vat chat, xay dung mo hinh long giéng,

Van chuyén thiét bi BN C4u thiét bi én gian nhe
va nhan su dén vi tri gian

> | Kiém traan toan ap suat hé thong bé mét

Hai Phong (trong trudng hgp can thiét)

v
Tha thiét bi Micro CTU va bom N 5 Phai hop véi PV GAS dé xii Iy Iugng nuic chay S Theo doi lugng nudc va nap thém N tir cang
by s ye 2 1 N ) y ) 2
vao ddy giéng [én bé mat
\

Két thic néu giéng khai thac tré lai

hodc thei gian thi cong qua dai ban déu ctia gian

‘ N Thdo dd hé thdng thiét bi, tra lai hién trang

Hinh 5. Phuong dn thi céng goi dong giéng TB-1P bing hé théng dng mém siéu nhd.
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Hinh 6. Tién do trién khai khoi phuc khai thdc giéng TB-1P. mé Thdi Binh.

System sensitivity analysis
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Hinh 7. Khd nng khai thdc ctia giéng TB-1P. mé Thdi Binh sau khi xurly.
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Hinh 8. Biéu do san luong khai thdc giéng TB-1P md Thdi Binh.

mé hinh via chia; tir dé xac dinh lugng nudc xam nhap vao via téi da
khoang 300 m3, tuong Ung vai viéc xam nhap vao via khodng 5-7 m
vung can day giéng.

2.3. Goi dong, tinh todn thiét kéva trién khai thi céng trong diéu kién
han ché vé tdi trong, két cdu va khéng gian cia gian khai thdc

Do mé Théi Binh 1a mé nhg, s6 luong giéng it nén vé mat hé thong
thiét bi, mo6 Thai Binh dugc khai thac bang gian nhe véi cac gidi han
ca vé két cau khéng gian 1an tai trong chiu luc. Can ciu clta gian chi
c6 thé ciu dugc téi da 5 tan, do d6 khong thé trién khai phuong phap
truyén théng la dung éng cudn xodn (coiled tubing) dat trén gian
dé thuc hién viéc goi dong cho giéng. Sau khi tién hanh cac nghién
clu, viéc st dung thiét bi hé thdng 6ng mém siéu nhoé (micro coiled
tubing) dé goi dong dugc danh gia la giai phap kha thi nhat [4]. D
trién khai dugc gidi phap nay vai diéu kién han ché cia gian Thai Binh,
can tinh toan chinh xéac tling théng sé nhu: luong nito can thiét dé rat
300 m? nudc tu via 5, chuan bi thiét bi dé xt ly lugng nudc (300 m3)
trén bé mat dang tiéu chuén trudc khi xa thai. Phuong an, tién do thi
céng dugc trién khai nhu Hinh 5, 6.

2.4. Két qua xir ly va déng thdi khai thdc giéng TB-1P

Sau khi xtr ly dugc lugng chét 16ng trong long giéng va goi dong
thanh céng bang phuong phéap sir dung hé thdng 6ng mém siéu nhg,
giéng TB-1P da cho dong trd lai. K&t qua phan tich s6 liéu khai thac
cho thay giéng TB-1P da khoi phuc dong chay tét turvia 5 véi luu lugng
ky thuat cho phép khoang 11,7 triéu ft2 khi tiéu chuan/ngay (Hinh 7).
Ngoai ra, giéng TB-1P duy tri 8n dinh déng thai khai thac dén thdi diém
hién tai, gép phan dam bao diéu tiét san lugng khai thac mé khi Thai
Binh theo nhu cau tiéu thu khi (Hinh 8).

3. Két luan

Trén ca s& phan tich, xac dinh chinh xac nguyén nhan xuat hién
cot nudc, nhom tac gia da xu ly dugc lugng chat léng trong long giéng

va goi dong giéng TB-1P thanh céng bang
phuong phap st dung hé théng 6ng mém
siéu nhd (micro coiled tubing) trong diéu
kién gian khai thac nhe bi han ché ca vé két
cdu, tai trong va khong gian hoat dong. Hiéu
qua clia giai phap nay gom:

- Nghién cuiu, lya chon dugc phuong
phap hiéu qua dé xac dinh phan bé khoang
cho dong trong trudng hop dong khong én
dugc bé mat bang cach s dung ky thuat
phan tich dao ham nhiét dé.

- Dua ra gidi phap phu hgp xt ly hién
tugng chdy ngugc va tich tu ldng trong long
giéng khai thac khi, la nguyén nhan gay mat
dong chd yéu & cac giéng khai thac khi c6
hién tugng nudc xam nhap.

- T6i uu thi cong trong diéu kién gian
nhe, bi gidi han bai két cdu tai trong cling
nhu khong gian thi céng.

- Khoi phuc va dua giéng TB-1P vao khai
thac trd lai an toan, 6n dinh véi luu luong ky
thuat cho phép khodng 11,7 triéu ft3 khi tiéu
chuan/ngay.

- Gitp dam bao mo Thai Binh van duy
tri hoat déng dap ng cung céap khi phu hop
trong thai gian nhu cau khi thap hon thiét ké
doéng thai can thuc hién dong/bao duéng/
can thiép giéng TB-2P.
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coiled tubing to complete the work formerly reserved

SOLVING LIQUID LOADING TO RESTORE GAS WELL IN A PLATFORM OF
LIMITED CONDITIONS

Nguyen Hoang Duc, Nguyen Hai An, Phung Van Hai, Do Dinh Phan
Petrovietnam Exploration Production Corporation
Email: ducnh@pvep.com.vn

Summary

Liquid loading in gas wells is one of the main causes of production decline, and, if not diagnosed in time, can cease the wells. The
phenomenon is influenced by various factors, such as hydrodynamic parameters, flow regime, well trajectory, properties of reservoir fluids
or production rates during operation [1]. Accurate assessment of the impact of each factor in specific conditions is critical to find solutions to
restore the well and bring back the production flow.

In the paper, the authors analysed to determine the cause of water column appearance, applied a combined calculation technique to
deliver a technological solution and construction design for a platform that is limited in structure, load and operating space. The solution has
been successfully applied to production well TB-1P, Thai Binh gas field, offshore Vietnam.

Key words: Cross flow, liquid loading, gas production, temperature derivative, small platform, micro coiled tubing.
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