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Tom tat

Trong qua trinh khai thac dau khi, ap suat via suy gidm va d6 ngép nudc gia tang dan dén giam do bén thanh hé, xuat hién hién tugng
sinh cat. Tai mo C& Tam, van dé nay con nghiém trong hon do thanh hé c6 tuoi dia chat tré va bé rGi, vdi gia tri ap sudt via téi ngudng sinh
cat rat gan vai ap sudt via ban dau va ap suat day giéng & ngudng rat cao. Hién tugng sinh cat khién sén lugng dau thu hoi bi giam dang
ké so vdi thiét ké, cd thé dan dén tinh trang hu hdng giéng khoan va hé thong thiét bi bé mat, anh hudng dén an toan khai thac khi cét
phd hiy cac co ché bao vé cla gian.

Bai bdo gidi thiéu co s& Iy thuyét vé hién tugng sinh cét, kiém soat cat va cac vén dé khai thac déc trung cho tang Miocene dudi mo

(CaTam, tir d6 dé xudt giai phap t6i uu dé kiém soat cat bang thiét bi loc cat st dung dng thép cudn xoan (coiled tubing).

Tir khéa: Sinh cét, d0 bén thanh hé, Miocene dudi, mé Ca Tam.

1. Giéi thiéu

Tai bé Cliu Long, d6i tugng chia dau chinh gém
maéng granite nut né va tram tich. Tang tram tich dugc cau
thanh tur cac I6p cat, bot, sét cé ngudn géc song ho, dam
lay va ctia bién. Cac d6i tuong nay chii yéu cé tudi dia chat
tré (Cenozoic/Bé Tam) va & khu vuc nudc ndng, da co do
két dinh kém do lién két xi mang gitia yéu.

Hién tugng sinh cat trong giéng khai thac c6 thé lam
tac 6ng khai thac, 6ng chéng, dudng 6ng cong nghé va
binh chua trén bé mat; gay an mon cac thiét bi dan téi
mat kiém soat giéng hodc phét thai chat luu khéng mong
mudn. Viéc sir dung thiét bi loc cét trong bo thiét bi long
giéng tao ra Idp thiét bi loc cét sé lam suy yéu nang suat
clia giéng, theo thdi gian sé ngan dong vao giéng va dé lai
mot lugng 16n dau cé thé thu héi ngay bén ngoai Idp thiét
bi loc. Trong thuc té&, kiém soat hién tuong sinh cét c6 thé
it ton kém chi phi hon, gidp thu héi nhiéu dau hon so véi
viéc ap dung cac giai phap chéng trao cat.

(=] A [m]
4 Ngay nhan bai: 10/7/2025
Ngay ddnh gid va siia chita: 10/7 - 14/8/2025
[= E Ngay duyét dang: 14/8/2025

Sinh cat trong cac giéng khai thac la van dé dang duac
xU ly hang ngay trén thé gidi. Khdi lugng cat sinh ra c6 thé
tu vai lit dén vai tram mét khéi. Hién tugng nay thudng
xuat hién tai cac moé khai thac & giai doan suy giam ap suat,
gia tang d6 ngap nudc va la mét trong nhiing nguyén
nhan chinh gdy dung giéng, stra chita I16n giéng khoan.
Sinh cat thudng xay ra do nhiéu nguyén nhan [1], cu thé:

- Cac yéu t8 dia chdt nhu do sau tang san pham, ap
suat via, thanh phan dia chat, muic d6 lién két cta via, d6
tham, cling nhu dac tinh clia tdng cat;

- Cac yéu t6 cong nghé nhu luu lugng cta giéng,
chénh &p, suy gidm d6 tham, cac van dé lién quan tdi luc
két dinh mao dan cuda cat;

- Cac yéu t6 ky thuat c6 thé lién quan té6i ciu tric
day giéng, tinh trang khu vuc day noi dong chay qua: cac
théng s6 nhu khodng mé via, trang théi kénh dan ban
min.

2. Cac yéu té anh hudng téi sinh cat va cac phuong
phap kiém soat sinh cat theo thai gian khai thac

Cac yéu t6 anh hudng tai viéc sinh cat dugc trinh bay
trong Hinh 1.
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D0 bao hoa nudc

Luu bién chat luu:
@0 nhét, ty trong

D6 khodng hda

Cac yéu t6 thudc hé thdng cong nghé mo

Ché do lam viéc cua giéng (4u trdc giéng

Chénh ap Loai va quy dao

Phuang phdp
hoan thién

Pé xac dinh dugc ngudng sinh cat,
d6 thi chénh ap khai thac téi han dugc
xay dung dua trén cac thi nghiém dia
co [2].

Ngudng sinh cat dugc xac dinh
bang t8 hgp UCS/triaxial (hiéu chinh ¢,
@) va thit HCST/TWC & diéu kién T-P méd
vGi mau 16i bao ton (brine tuong duong).
Onset dugc dinh nghia khi khéi lugng
hat thoat ra =1 g/10 phut hodc tin hiéu
AE vugt ngudng; sanding bén vimng
khi dM/dt 8n dinh =15 phat. Budng
bao CCDP theo depletion stress path
dugc suy ra bang hoi quy GLM; Cl95%
uéc luong bootstrap (B = 1.000). Do
l3p (repeatability): RSD% < 10% cho do
triaxial/UCS; < 15% cho HCST/TWC [3].

TU Hinh 2 ¢6 thé nhan thay dugc
cac diém sau:

- Chénh ap t&i han sinh cat phu
thudc vao &p suat via. Ap suét via suy
gidm trong qua trinh khai thac sé dan
dén gia tri chénh ap gidi han bi thu hep,
giéng sé phai gidam khai thac dé dam
bao khéng xay ra hién tugng sinh cat;
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- Tai diém giGi han CDPP Depletion, cat sé sinh ra
dudi moi gia tri chénh ap, cé nghia la sé xay ra hién tugng
sinh cat vai bat ky luu lugng dong chay nao trong qua
trinh khai thac giéng;

- Diém tdi han thudng sé & rat gan diém ap suét via
ban dau vai cac giéng cé thanh hé b rdi, viéc khai thac
khéng cé cét 1a gan nhu khéng thé.

Pé dam bao gidm lugng cat sinh ra trong qua trinh
khai thac, d@m bao an toan hé théng khai thac va nang
cao dé bén thanh hé, c6 thé 4p dung cac phuong phap
chinh nhu Hinh 3.

- Diéu chinh gidm luu lugng khai thac: Giam luu
lugng khai thac sé giam luc can do toc do dong chay cua
chat luu. Viéc xéac dinh luu lugng khai thac t6i da khéng
sinh cat 1a phuc tap va khé khan do diéu kién via thay di
theo thai gian, dac biét khi xuat hién nudc trong chat luu.

- Tang tiét dién dong chay: Hién tuong sinh cat trong
céac giéng chéng 6ng c6 thé xtr ly bang cach tang mat do va
kich thudc clia dan. DBiéu nay giup giam toc d6 dong chay
trong giéng khoan xu6ng dugi gia tri ngudng sinh cat.

- Ban min cé chon loc: Phuong phap nay chi dat hiéu
qua khi cac vuing chac chan nhat cla via chia dugc xac
dinh chinh xac bang cac phuang phap do dia co hoc. Tuy
nhién, tat ca phuong phap nay déu lam cho luu lugng thu
hoi bi giGi han va muc dé bén viing cta giai phap kiém

soat c6 thé bi suy gidm theo thdi gian do cac tinh chat clia
via thay déi.

- Phuong phap két dinh cat tai ché: Cac phuong
phap nay st dung chat két dinh nhan tao va duoc tng
dung tir nhitng ndm 1940. Phuang phap két dinh cat tai
ché dua trén su phan tan cta hoa chat (cac loai nhua -
resins) trén toan khu vuc via, dic biét phd bién vao giai
doan 1950 - 1960, khi phuong phap s dung thiét bi loc
chua dugc hoan thién.

- Phuaong phap thiét bi loc chén séi boc nhua (resin-
coated gravel pack): Day la bién thé/su két hgp gila
phuong phap két dinh cat bang héa chat va phuong phap
st dung thiét bi loc. Theo dé loai s6i dugc boc nhua sé
dugc bom vao trong via. Sau qua trinh polymer hda, vat
liéu du thira trong giéng sé dugc khoan pha.

- Phuong phép co hoc: Si dung thiét bi loc dé giir
cét sinh ra tu via (c6 thé cung véi s6i) hodc sir dung soi
dé gilr cat via (c6 thé cling vdi thiét bi dé gitt séi). Phuong
phap thiét bi loc c6 chén séi (gravel packing) dang dugc
st dung rong rai trong kiém soat sinh cat. Trong thuc té,
do6 la dat bé loc bang séi vao khoang khéng gian gilia via
chiia kém gan két va thiét bi loc loai khe hoac loai quan
day (Hinh 4).

Uu va nhugc diém riéng cla tling phuong phép dugc
théng ké trong Bang 1.

Giai doan dau
ctia khai thac

Giai doan sau
ctia khai thac

Hinh 3. Cdc phuong phdp kiém sodt sinh cdt theo thoi gian khai thdc.
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Hinh 4. Mét s6 phuong phdp ca hoc thutng gdp.

Bdng 1. Bdnh gid uu va nhugc diém cia cdc gidi phdp kiém sodt cdt

Phuong phap Giai doan
Diéu chmh gla,m luu Giai doan du
. lugng khai thac
Khéng

can thiép Tar)g tiét dién dong Giai doan du
chdy
Banmincdchonloc  Giai doan sau
PIjUdr}g pzhap €t dinh Giai doan sau
cattaicho

(an thiép  Chen s6i boc cao su Giai doan sau
Pljucpg phap cahoc Giai doan sau
Stia giéng
Phtfcng p haPMw hoc Giai doan sau
Khong sua giéng

o 18 DA KHi - SO 4/2025

Kha néng trién khai

- Trién khai tai chd

- Thdi gian thi céng ngan
- Trién khai tai chd

- Can doi ban min

- Thdi gian thi cong ngan
- Trién khai tai chd

- Can doi ban min

- Thei gian thi cong ngén

- Trién khai tai chd
- Thei gian thi cdng ngan

- (an stia giéng

- Thdi gian thi cong dai
- (an stia giéng

- Thdi gian thi cong dai
- Trién khai tai chd

- Can doi thuc hién
- Thai gian thi cong ngan

Két qua
Gidm san lugng

Khdng gidm san
lugng

Khdng gidm san
lugng

- (6 khd nang gay ra
tinh trang tdc via

- Gidm san lugng

(6 kha nang mat san
lugng do dung dich
dap giéng

Kha ndng mat san
lugng do dung dich
dap giéng

Gidm san lugng it

Thiét bi loc dat tai
khoang chon loc

Thiét bi loc dat trong 6ng khai théc
da dugc gia ¢6 bang xi mang

Kha néng iy
thay thé Gia thanh
Tu trién khai tai Khdng co
chd CAPEX/OPEX
- Trién khaitai chd ~ CAPEX/OPEX
- (an doi ban min trung binh
-Trién khaitaichd ~ CAPEX/OPEX
- Can doi ban min trung binh
- Trién khai tai chd
-Canhéaphdm  OPEX trung binh
- Khé kiém sodt
o ik CAPEX/OPEX
(an stra giéng
Qo
o ik CAPEX/OPEX
(an stfa giéng
Qo
Gndsithuchien ~ CAPEN/OPER
trung binh
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Hinh 5. Phdn bd'mang lui giéng khoan ddi tugng Miocene dudi mé (d Tam.
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3. Nghién cuu céng nghé kiém soat cat cho ddi tugng

Miocene duéi, mé Ca Tam

3.1. Phdn tich nguéng sinh cdt cho cdc giéng CT-5 va

CT-6 mé Cd Tam

Mo Ca Tam (L& 09-3/12, bé Clu Long), ¢c6 téng dién
tich 4.441 km?2, d6 sdu muc nudc bién 10 - 80 m.

San lugng tang Miocene duéi clia C4 Tam suy gidm
manh trong nhiing nam gan day [4]. Trong thang 9/2025,
chi con giéng CT-5X dang hoat dong & khu vuc doc lap
khoi than dau chinh ctia Miocene dudgi. Nguyén nhan do
anh hudng cua hién tugng sinh cat & tang Miocene dudi
[6], khién cac giéng CT-5, CT-6, CT-7 phai diing hoat déng.

Nhom tac gia tap trung phan tich 2 giéng c6 san luong
I6n nhat trudc khi mat dong la giéng CT-5 va CT-6. Ddng
thai khai thac cac giéng CT-5, CT-6 va s6 liéu phan tich
ngudng ap suat sinh cat cho cac giéng CT-5, CT-6 dugc

trinh bay trong Hinh 6 va Bang 2.

Két qua danh gia cho cac giéng CT-5 va CT-6 cho thay

hién tugng sinh cat xuat hién tir ndm 2019, ngay tai thoi
diém bét dau dua mé Ca Tam vao khai thac. Cac gia tri ap
suat via téi han rat gan vdi gia tri 4p suat via ban dau; gia
tri ap sudt day tdi han rat cao cho thdy d6 bd roi clia cac
tap cat tai tang nay.

3.2, Ldp dqt thiét bi loc cdt str dung éng thép cuén xodn
(coiled tubing) cho mé Cd Tdm

Két qua danh gia sa bd cho thay, cac bién phap sura
giéng, cat than déu c6 chi phi cao va kha nang tai diém
khoan cét than mdi van c6 thé gap tap cét ba rdi, khién
van dé sinh cat khéng gidi quyét dugc triét dé. D€ gidm
thiéu chi phi va khai thac t6i uu tang Miocene dudi, nhém
tac gia dé xuat giai phap lap dat thiét bi loc cat trong éng
khai thac (thru-tubing sandscreen) st dung 6ng thép
cudn xoan (coiled tubing), khong can stia giéng [5].

Quy tac lua chon kich thudc trong thiét ké bo loc/soi
dua theo Saucier (1974). Kich thudc trung binh cla séi
dugc lua chon xap xi bang 6 lan D50 cla cat via va kich
thudc khe loc gan bang D10 cua cat via (dugc diéu chinh

Bding 2. Phdn tich ngutng sinh cdt cho cdc giéng (T-5 va (T-6 mé Cd Tam

Ap sudt via cia giéng CT-6 so sanh vdi ap suat ngudng

Ap suat duoc tinh theo méc 2.420 mTVDSS (at)

PO e 0/180 90/270
Thei gian Ap suat ve Ap suat day Ap sudt via Ap suat day Ap suit via Ap sudt day
thucté thucté ) 3 ) 3
ngudng ngudng nquding ngudng

1/4/2019 187 204

1/5/2019 228 228 187 146 204 180
1/6/2019 208 73 187 167 204 201
1/11/2019 138 57 187 138 204 138

Ap sudt via ctia giéng CT-5 so sanh véi ap suat nguéng
Ap suat dugc tinh theo méc 2.420 mTVDSS (at)

1/4/2019 197 221

1/5/2019 228 228 197 127 221 228
1/6/2019 197 221

1/7/2019 188 93 197 188 221 188
1/12/2021 178 114 197 178 221 178
1/9/2022 171 104 197 171 221 171

Bding 3. Quy tdc lua chon logi thiét bi loc cdt dua trén phdn b kich thudc hat (PSD) [1]

Kiéu thiét bi loc Loai thiét bi loc

Xéranh

Quédn

Chén s6i

Thiét bi loc gian ng

Thiét bi loc don thuan

Thiét bi loc phiic hop
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Thanh phan hat min Kich thudc thiét bi loc
(%) (dwa trén dudng kinh cat nhé nhat)
Phuong phap do Phuong phap do Phuong phap do Phuong phap do

laser quang hoc laser quang hoc

25 12 D10 D10

12 5 D20- D30 D10

6% D50 6% D50

> > 12 D10 D5-10
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theo @6 min va dé phan loai cta cat) [7, 8]. Phan bd kich thudc hat

(PSD) dugc do bang két hgp gilra nhiéu xa laser (0,02 - 2.000 pum)

va sang udt (63 - 2.000 pm); méi mau dugc do 13p 3 1an dé xac dinh

D10, D50, D90, mode, span va RSD%. Kich thudc thiét biloc dugc lua Screen
chon trinh bay trong Bang 3.

Thiét bi loc sé chan 90% lugng cat xam nhap vao day giéng, cho
10% thanh phan min nhat di qua, sé dugc cudn theo dong chay dua
Ién bé mat [10]. Cac hat cat sé xép I6p & ngoai thiét bi loc theo thi
tu tir to dén nho, tao thanh rao can tu nhién ngan khéng cho thanh
hé sat & nhu cau trac trong Hinh 7.

Dai vai giéng khoan CT-5, CT-6, phan tich phan bo kich thudc
do hat c6 gia tri trinh bay trong Bang 4.

Hinh 7. Co ché lam viéc ctia thiét bi loc.

Bding 4. Phdn bd kich thudc dg hat va phuang phdp thiét bj loc dé xudt cho giéng (T-5, (T-6
Gia tri Giéng CT-5 Giéng (T-6
D10 7,57 um 132 ym
D50 42,1 um 485 ym
D90 171 pm 986 um
Mod 53,8 um 599 um
Kich thudc Rat nho Lon
Thanh phan hat min 57% 8,6%
D6 chon loc Rat kém Tot
Phuong phap dé xuat Thiét bi loc phitc hop chén séi Thiét bi loc don thuan
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oz | se | s Ao XN Bigpel £31F <FARVEEN: LeiHm
-
2| 615 77 7 FSEA w/Ball <PARVEEN- Le0.2lm
o — ¥
e Pedoita lotvl Overall BHA Length (m) _14.450_ [Verified by
T [pate  [12/97202¢
= — Not: Al dimensions are approxinato unl veriid by Weatherford supervisor i the fii prio o un in hle
Confirm Hale MDD as 347m with 50mm wireline deift from RT - 14.10.2021

Hinh 8. S dé Idp ddt thiét bi loc don thudn trong giéng (T-6.

DAU KHi - SO 4/2025 21



(@(\%

i

610 LA 1 SAN, KIEN TAD NANG LUONG QUGE 1A KH“A Hﬂ[: [mNE NEHE

'WELL 105 CTC-1 (JU "PVD 03") » | Tof1 Bottom Hole Assembly Schematic [#z =11
i Docament Namber Crassitication T Bocament Lovel | Revision Approval
Date 17.07.2021
GLWLS-0EFS-L4-01.03 Contrlled [ 1 wer WG
X'mas Tree & Wellhead: Parveen 80/50 - 350
OD | ID | TVD | MD IRKE to THG Spol Leck Doton 25.04m Tubing Hanger Box x Box @34" TITLE: Thru-Tubing Gravel Pack Assembly Remaining in Hole with Screens in Liner
o] mm [ m | m | Pup Joint Pin x Pin 03" LeLaom T T
Tap Joint B O3 T [Customer [Vietsowpetro ng Tau, Vietnam __|Job Number |
131.06| 7145 134 ing BxP 0377 L=TJom 4= (34" SCSSV «PARVEEN-TRDP» 2813" Contact [Tran Le Chien |operation |77 Gravel Pack |Prepared by |Scott Gutieber
[=) T=155m Field/Well Number 105 [RigiPlatform | |Date [r219/2024.
BRA e oD D [ Length| Fish SWL _ [Make-Up| Serial
rossover Sub Box @3%" x Pin 025" L=0.86m Item Description
173 | Crossover Sub Box @34 x Pin 07" L0t (schematic) = i) | @) | m | Neck | bs) | (o) |Number]
1 |Widepak SLE Retrievable Packer 2240 | 1463 | 0870 | 20638 | 15000 100
143 | 62 ™ Pup Joint BxP 927" L=147m ©27' Mandrel Nel L=228m 1SO 14310 V3, 5,000 psi-rated Special (1.860-8
D T Oyie %050 1 Sets ID range from 2.373"- 2.494" Butress Special
3,700 Ibf upward force to release Lef Hand Buttress
19" NU PIN botiom connection Thread Lef Hand|
143 | 62 1610 Pup Joint BxP 927" L=147m ©24" Mandrel Ne2 L=228m (Ratchet) Thread)
D R OYie Wb
1877 0245 (13 84mm) @178 (10.36mm)
ms| e 260 Pup Joint BxP 02K L=147m 0274 Mandrel N3 L2 zu,/
e T T 2 |Gravel Pack High-Rate Frac Valve 2240 | 1040 | 1040 | 2210 | 10300 | 760
3 With stinger installed, flow diverts to screen annulus
Retrieve stinger to close and lock sliding sleeve
12065| 596 2491 Pup Joint BP 02" L=147m 1.900 NU 10RD BoxxPin
o
F
ms| e 2653 Pup Joint BP 024" L=147m 0y MandghNs L-226m L1 f
p ROT Y157, OMFs DKO]
3 [Blank Tubing Joints 2200 | 1610 | 78000 | 2200 | 26250 | 760
953 | s 2 o si C oaRvEEN: ] 19U 10RD Banx Pin
700
43| 587 02 ARVEEN>
Tim [l
1525 | 7303 2856 4 |xoversub 2200 | 1380 | 0213 | 2200 | 14450 | 760
1 1.9"NU 10RD Boxx 1.66" NU 10RD Pin
il
3| e 270 A 024" Mandrel N L=226m
Gauge BT 5 |Duragrip Thru-Tubing Sand Screens 2160 | 1380 | 1340 | 2050 | 14450 | 760
125 micron wire wrap
[Constructed on perforated 1.66" 2.30f tubing
Thiét bi roi 3 Wire wrap screen retains 50770 proppant
9525 | 587 2882
Open 1102020)] 1=055m
Pup Joint BP 02" Le147m
w3l e 2601 al . & |Widepak Packer Retrieval Tool 2240 | - | 1830 | 1880 | 72000
ju |y L Ratchetlatches profie in Widapak packer
=] Nogo2 17 L=03m 1.66"NU 10RD Box
No throughbore
25 | Crosovr Fin O7SEUES i O1MEUE_12035m Pup v Letam 7 |Widepak SLE Retrievable Packer 2240 | 1463 | 0870 | 20638 | 15000 100
o= S Latched with retreval fool and run o bottom Special (18608
Buttress Special
s Left Hand Butiress
eSS Thread LeftHand
(Ratchet) Thread)
3306
EET3 ¥
37 Overall BHA Length (m) _96.223  [Verified by
12/9/2024
n Note: Alldimensions pr inhale.
3381 Cement Plug

Confirm Hole MD as 3247m with 50mm wireline drift from RT - 14.10.2021 ]

Hinh 9. So dé ldp ddt thiét bi loc phiic hap chén séi trong giéng CT-5.

Bdng 5. Bién phdp xir Iy rii ro trong qud trinh vdn hanh va thi cng

Riiro
Hinh thanh nat cat khi bom hat cheén
trong coiled tubing
Chiéu cao ct cat bam vao cao hon thiét ké

Thiét bi loc bi thiing do khai théc
X6i mon duong 6ng bé mat

Giéng ding khai thac do thiét bi loc bi tac

Trén co s& d6 véi giéng CT-5 (57% min) chon thiét bi
loc phiic hgp + chén soi; con giéng CT-6 chon thiét bi loc
don thuan. Quy trinh thuc hién giai phap nhu sau:

Trong trudng hop st dung thiét bi loc don thuan cho
giéng CT-6:

- Rua cat tGi day, hoac it nhat la tGi dé sau 3.079 m;

- Tha chubi thiét bi day theo Hinh 8. Lap dat upper
Widepack SLE Retrievable packer & d6 sau 3.170 m su
dung thiét bi l1ap dat thay luc hodc tai 3.075 m vao XN
nipple profile. Thiét bi loc sé ndm trong khoang 3.076 -
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Phuaong phap phong tranh, xi ly

Kiém soat ndng d cat theo thiét k€, theo ddi dp sudt bom, khi ¢ dau hiéu ting ap suat bom dot
ngot can xem xét hiéu chinh lai chuong trinh bom (gidm néng do, bom day...).

Str dung coiled tubing dé lam sach t6i Frac Valve stinger.

Goi dong bang viéc tao chénh ap nhd, tang chénh ap tir tir kem véi kiém soat chat luu bé mit,
tranh trinh trang dé nong do cét trong san pham qua nhiéu.

Kiém soat ché do khai thac, theo ddi nong dd hat rén trong san pham (< 0,1%).

Lap ké hoach rira dinh ky theo thuc té san lugng clia giéng, khong dé dén mat dong méi thay
thiét bi loc ¢ thé dan dén cat min |ap hoan toan thiét bi loc.

3.090 m (6 sau c6 thé dugc diéu chinh dua trén viéc gia/
giam s6 lugng thiét bi loc);
- Kéo 6ng thép cudn (CTU) va goi dong giéng.
Trong trudng hop st dung thiét bi loc phic hop c6
chén séi:

- RUra cat tai day cla thiét bi loc so cap, hodc it nhat
t6i d6 sau 3.000 m;

- Tha chudi thiét bi day nhu Hinh 9. DBat upper
Widepack SLE Retrievable packer 6 d0 sau 2.875 m su
dung thiét bi l1ap dat thay luc. Thiét bi loc sé& nam tai do
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Bding 6. So sdnh chi phi ciia cdc phuong phdp phuc hoi giéng khai thdc tai mé Cd Tam

Phuang phap
Phuang phap st dung gian khoan (1ap dat thiét biloc cling
tubing/cat than)
Phuang phap ldp dét thiét bi loc st dung coiled tubing
Tiét kiém

sau 2.884 m (d6 sau co thé dugc thay d6i dua trén viéc
gia/gidm s6 lugng 6ng néi dai). Tai thsi diém nay van
Gravel Pack High-Rate Frac Valve (khoanh tron) dang &
trang thai md;

- Tha CTU, két n6i dau bom vao upper Widepack SLE
Retrievable packer. Bom gel véi ndong d6 cat cao vao via
san pham qua Frac Valve. Thé tich hat chén cdn bom phai
dugc tinh toan dé noc cot hat chén khéng qua cao;

- Th3 CTU dé lam sach phan hat chén con sét lai trén
Frac Valve stinger;

- Két néi stinger sir dung Flow release Gravel Pack
Stinger Retrievable tool nhu Hinh 9. Khi Stinger dugc thu
héi, Frac port sé dong lai, cho phép dong san pham chay
qua thiét bi loc;

- Kéo CTU va goi dong giéng.

RUi ro va quy trinh xt ly rdi ro dugc trinh bay trong
Bang 5.

3.3. Ddnh gid hiéu qua kinh té

DPé phuc héi dugc cac giéng sinh cét, c6 thé lua chon
giai phap slfa giéng duing gian tu nang hoac giai phép lap
dat thiét bi loc bang coiled tubing. Qua so sanh cho thay
phuang phap st dung coiled tubing ¢ uu diém vuot trdi
(Bang 6):

- Chi phithap;

- Khéng phic tap nhu trong qua trinh stra giéng, chi
phi phat sinh khong qua nhiéu (thuc té cho thay khi stra
cac giéng Miocene cta Ca Tam thudng phat sinh chi phi
[én t&i 30% so véi du todn do phai xUr ly cac phuc tap lién
quan dén thanh hé;

- Thiét bi loc ldp dat bang coiled tubing cho phép
rta dinh ky va thay thé, trong khi d6 st dung thiét bi loc
thd cung 6ng khai thac chi c6 thé thay thé bang gian
khoan tu nang;

- Thai gian thi cdng ngédn hon 50% so véi phuong
phap s dung gian tu nang;

- Khéng gay nhiém bén via do cac qua trinh dap
giéng, slia giéng.

Giéng (T-5 Giéng (T-6
1.717.117 USD
(tuang duong giéng 7/CTC-01) 2159455 U3D
600.000 USD 550.000 USD
1.117.117 USD 1.609.455 USD

Nhu vay, gidi phap chéng trao cat bang phuong
phép lap dat thiét bi loc st dung coiled tubing cho hiéu
qua kinh té vugt troi, tiét kiém tir 1 - 1,5 triéu USD so véi
phuong phap s dung gian khoan truyén thong.

4. Két luan va kién nghi

Sinh cat Ia hién tuong phé bién d6i véi cac mé da khai
thac ladu nam, cé thanh hé b rai va ap sudt via suy giam. Cat
sinh ra gay nhiéu anh huéng tiéu cuc tdi san luogng dau khi,
dd an toan cla cac thiét bi trong ldong giéng va bé mat, chi
phi stia chira va van hanh tang cao... Viéc 4p dung cac bién
phap choéng trao cat phu hgp véi diéu kién mé can dugc
thuc hién sém trudc khi hién tuong sinh cat xuat hién.

Coéng nghé 1ap dat thiét bi loc cat trong 6ng khai thac
strdung coiled tubing cé hiéu qua vugt tréi, gidp tiét giam
chi phi stra giéng va phuc héi san lugng khai thac trong
thaoi gian ngdn. Cac uu diém clia phuong phap nay gom:
Chi phi thap, chi bang 30% so véi chi phi stra giéng; thoi
gian thi céng ngan, chi bang 50% so vdi stia giéng; c6 thé
thay thé dinh ky; giam t6i thiéu tinh trang nhiém ban via
va gidm rui ro khi thi cong.

Phuong phap nay dugc ap dung nhiéu trén thé gidi,
dac biét & cac khu vuc mé sinh cat manh nhu Brunei,
Malaysia. Thai gian khai thac trung binh cta cac giéng
trugce khi can thay thiét bi loc cat déu kéo dai tir 9 thang -
3 nam, san lugng khai thac 6n dinh. D6i véi yéu té dia chat
va quy mo clia mo Ca Tam, phuong phap nay dugc xem la
t6i uu nhat dé c6 thé tan thu héi dau khi ctia mé, ciing nhu
tiét giam t6i da chi phi dau tu cho cac bén tham gia du an.
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STUDY ON SAND CONTROL TECHNOLOGY FOR LOWER MIOCENE
RESERVOIR IN CA TAM FIELD: TECHNICAL ASSESSMENT, ECONOMIC
EFFICIENCY AND APPLICATION POTENTIAL

Tran Le Chien, Bui Khac Hung, Dong Van Hoang, Le Viet Hai, Nguyen Quoc Dung, Hoang Van Minh, Tran Thanh Nam

Vietsovpetro Joint Venture (Vietsovpetro)
Email: hungbk.rd@vietsov.com.vn

Summary

During oil and gas production, reservoir pressure depletion and increasing water cut lead to weakened wellbore mechanical strength,
resulting in the onset of sand production. At the Ca Tam field, this issue is even more severe because the formation is geologically young
and poorly consolidated; the critical sand-production threshold pressure is very close to the initial reservoir pressure, while the bottomhole
pressure remains at a very high level. Sand production significantly reduces the actual oil recovery compared to the design expectation, and
may cause wellbore damage, surface facility failures, and safety risks due to erosion of the platform’s protective systems.

This paper presents the theoretical basis of sand production and sand control, and analyzes production challenges in the Lower Miocene
reservoir of the Ca Tam field. Based on this analysis, an optimal solution is proposed - the installation of sand-control screens using coiled
tubing without the need for a conventional drilling rig.

Key words: Sand production, wellbore mechanical strength, Lower Miocene, (a Tam field.
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